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Abstract

This viewpoint celebrates the accomplishments of the Journal of Medical Internet Research (JMIR) on its twentieth anniversary
and reviews accomplishments around research publications, journal innovation, and supporting people.

(J Med Internet Res 2019;21(10):€16390) doi:10.2196/16390
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“Form follows function” is an aphorism that has transcended
architecture, computer science, and now even digital health.
Reflecting on the twentieth anniversary of the Journal of Medical
Internet Research (IMIR), “form follows function” also well
explains the success and impact of the journal in promoting
high quality research, supporting innovation in publication, and
supporting a generation of young investigators.

In the 20 years IMIR has represented the field of digital health,
the nature of digital heath research has evolved and
transformed. Today’s papers often focus on machine learning,
virtua reality, smartphone apps, and other topics that were
nonexistent or nascent in health care research in 1999 when the
journal began, or in 2001 when the journal outlined a clear
definition for electronic health (eHealth) [1]. Yet today, the
journal continuesto function asahub for digital health research.
The prescient nature of IMIR in publishing not only high quality
but also innovative articlesis exemplified by asample of papers
from 20 years prior, with topics including evaluation of
consumer health tools [2], neural nets for medical decision
making [3], and online prescribing [4], all of which were
published in 1999. With its reputation for high quality
publications, the journal has offered clinicians, patients,
researchers, entrepreneurs, and policy makers a window into
best practices and current evidence for digital health. While it
is impossible to know what the critical topics and forms of

http://www.jmir.org/2019/10/€16390/

research in digital health will be in the future, it is possible to
state that IMIR will cover those with the same high standards
and functions it has stood by for itsfirst 20 years.

However, JMIR is more than high quality research. The
interdisciplinary nature, rapid paradigm shifts, and global impact
of digital health requires a journal to adopt a unique form to
meet its function in this space. For 20 years, IMIR has been
rethinking how ajourna can support the digital mental health
community with leading efforts in open access publication,
preprints, an easy to access Web and mobilelayout, social media
outreach and dissemination, crowdfunding, and offering peer
reviewers publication credits, among others. The journal’s
adaptable online format can support research from not only the
health fields but also engineering, computer sciences, design,
implementation, policy, and other unique disciplines. Itsunique
functioning has created aform that offers the ability to publish
unique special issues [5] on topics that otherwise would likely
not find avoice. The format of IMIR has adapted with changes
in the way people access, share, and read research papers. New
innovations such as the new JMIRx journal series
("superjournals’ or overlay journals for Preprint servers,
announced in this 20th Anniversary Theme Issue), highlight
ongoing efforts to expand the form of the journal towards an
open science platform.
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Even beyond high quality research and innovative publishing
models, IMIR’slegacy of 20 yearsincludes supporting people.
Thejournal hasforged areputation for offering patientsavoice
in the medical world [6,7]. It also serves as a forum to engage
all members of the digital health ecosystem to share their
research, perspectives, and ideas, whether as a world-leading
research team [8] or simply as a person with a thoughtful and
important perspective to share. On a personal note, the journal
has supported my own career in digital health, offering avenue
to share my early research in 2014 [9] and later to serve on the
editorial board, before then becoming editor-in-chief of IMIR
Mental Health. | can also count many other junior investigators
for whom JMIR has served as amentor and adapted itsform to

Torous

help support their interests and exploration of digital health.
This commitment towards supporting people of al natures and
backgrounds may be the most enduring and impressive aspect
of thefirst 20 years of IMIR.

Reflecting on the twentieth anniversary of IMIR, it isclear that
“form follows function” only begins to describe the innovation
and impact of the journal. From leading efforts in research,
innovation in publication, and investment in people, the field
has grown because of JIMIR and its support for digital health.
While the format of JIMIR will continue to adapt to lead the
field, itsfunction as aleading force will remain constant and it
will continue to act as a beacon of certainty in the always
evolving world of digital health.
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Abstract

The Journal of Medical Internet Research (JMIR) has attained remarkabl e achievementsin the past twenty years. By depth, IMIR
has published the most impactful research in medical informatics and is top ranked in the field. By width, IMIR has spun off to
about thirty sister journals to cover topics such as serious games, mobile health, public health, surveillance, and other medical
areas. With ever-increasing data and research findings, academic publishers need to be competitive to win readers’ attention.
While IMIR iswell-positioned in the field, the journal will need more creative strategiesto increase its attention base and maintain
itsleading position. Viable strategiesinclude the creation of online collaborative spaces, the engagement of more diverse audience
from less traditional channels, and partnerships with other publishers and academic institutes. Doing so could aso enable IMIR
researchers to turn research insights into practical strategies to improve personal health and medical services.

(J Med Internet Res 2019;21(10):€16172) doi:10.2196/16172
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The Journal of Medical Internet Research (JMIR) has engaged
many health researchers sincethejournal published itsinaugural
issue in August 1999 [1]. IMIR is now ranked number one in
thefield of medical informatics, and the IMIR publishing office
hasissued closeto 30 additional sister journals, including IMIR
mHealth and uHeslth, the Journal of Serious Games, and others.
These are remarkable achievements. In this short article, |
provide aquick review to highlight the important role of IMIR
in promoting innovative research in the field of medical
informatics. Building on its achievements, JMIR is
well-positioned not only to maintain its leading position in
medical informatics but also to contribute excellent research to
the academic community at large.

Medical informatics researchers have long recognized that the
internet is a big treasure of useful data to improve medical
practice and health behaviors. For example, IMIR research
published in earlier years studied how practitioners could utilize
available statistical data on theinternet to measure health quality
[2-4]. Asonline tools became accessible, researchers analyzed
whether the internet could serve as an effective platform for
primary data collection through surveys[5,6], experiments[7],
and even interviews|[8]. Some researchers eval uated the efficacy

http://www.jmir.org/2019/10/e16172/

of online medical treatment and found positive resultsin terms
of reducing depression and other medical symptoms [9,10].
This research has paved the way for the emerging subfield of
real-world data/evidence [11]. Pharmaceutical companies and
public health agencies, such as the US Food and Drug
Administration, have expended considerabl e effortsto promote
real-world evidence to supplement and even replace expensive
clinicdl trias.

JMIR research has applied some of the most sophisticated
methods in the field. For instance, some researchers examined
unstructured data with advanced text-mining techniques [12].
This line of research can detect the sentiments of participants
in social media platforms [13] and can determine other deep
meanings embedded in qualitative data. In addition, researchers
arenow ableto build robots[14] and apply artificial intelligence
[15] to conduct research projects that were not feasible in the
past, such as using machine learning algorithms to capture
real-time data from social media channels [16]. To reduce the
impact of fake news on health outcomes, other IMIR researchers
evaluated the veracity of news reports from multiple channels

[17].
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Therapid development of connected devices, such aswearable
technology, smart appliances, and body sensors, has presented
new opportunities and challenges for medical informatics
research. JIMIR has aready published some exciting research
about the Internet of Things which has multilevel implications
for patients and health providers. For instance, many recent
studies published in IMIR have shown a strong patient-centered
orientation [18]. These studies focused on how the internet has
enabled patients to incorporate first-hand experience into
research to increase its practical value, whether from actual
health care experience, usage of Internet-based devices, or
information from peer groups. Funding agencies such as the
Patient-Centered Outcomes Research Institute and the National
Ingtitutes of Health have paid attention to this research published
inIMIR [19].

Beyond personal health, new information technology has
improved the quality of health care delivery. For example,
interorganizational networks have allowed hospitals to access
patients' records from different healthcare settings, facilitating
the transition from electronic medical records to electronic
health records [20]. Many studies published in IMIR were
products of collaborative networksin health care. More recently,
research published in IMIR has built ambitious frameworks
useful for studying issues at the community and societal levels.
Researchers have used these new frameworks to study such
important global issues as aging [21], climate change [22],
poverty [23] and sustainability [24].

The availability of big datain the medical sector hasled to the
challenge of limited attention for researchers [25]. While
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research institutes and established journals have employed
aggressive marketing campaigns to attract attention from
existing and potential consumers[26], medical researchers now
receive enormous amounts of information from social media,
personal devices, and other online platforms. In this context,
JMIR needs to come up with creative strategies to increase its
intellectual breadth and depth to maintain its leading position
inthefield. Oneviablestrategy isto provide more collaborative
spacefor IMIR subscribersand potential authors. That is, instead
of serving only as a publisher of completed research, IMIR
could also become a platform to promote collaboration for
early-stage research. Infact, IMIR hasrecently started aDigital
Health Community [27] within the JMIR Publications
Knowledge Base and Help Center [28] to support the
germination of new ideas and allow authorsto provide feedback
to the journal. The question is how to engage digital health
researchers in platforms like that. To encourage increased
participation in this community, IMIR may offer Karma points
(already implemented to reward reviewers) that can serve as
credits to reduce publication fees. Besides that, the JMIR
editorial team can reach out and engage researchersfrom related
fields to increase the journal’s impact. Increased attendance of
academic conferences and professional meetings may be very
useful for increasing the exposure of IMIR in various academic
communities. Finaly, JMIR may consider forming new
partnerships with other publishers, professional organizations,
academic ingtitutes in different countries, and even funding
agencies. Used properly, these strategies can increase theimpact
of IMIR in the next 20 years - beyond the impact factor.
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Abstract

Background: In the last few years, severa studies have focused on describing and understanding how virtual coaches (ie,
coaching program or smart device aiming to provide coaching support through a variety of application contexts) could be key
drivers for health promotion in home care settings. As there has been enormous technological progress in the field of artificial
intelligence and data processing in the past decade, the use of virtual coaches gains an augmented attention in the considerations
of medical innovations.

Objective: This scoping review aimed at providing an overview of the applications of a virtual coach in the clinical field. In
particular, the review focused on the papers that provide tangible information for coaching activities with an active implication
for engaging and guiding patients who have an ongoing plan of care.

Methods: We aimed to investigate the use of the term virtual coach in the clinical field performing a methodical review of the
relevant literature indexed on PubMed, Scopus, and Embase databases to find virtual coach papers focused on specific activities
dealing with clinical or medical contexts, excluding those aimed at surgical settings or electronic learning purposes.

Results: After acareful revision of the inclusion and exclusion criteria, 46 records were selected for the full-text review. Most
of the identified articles directly or indirectly addressed the topic of physical activity. Some papers were focused on the use of
virtual coaching (VC) to manage overweight or nutritional issues. Other papers dealt with technological interfaces to facilitate
interactions with patients suffering from different chronic clinical conditions such as heart failure, chronic obstructive pulmonary
disease, depression, and chronic pain.

Conclusions: Although physical activity is ahealthy practice that is most encouraged by avirtual coach system, in the current
scenario, rehabilitation isthe great absentee. This paper gives an overview of the tangible applications of thistool in the medical
field and may inspire new ideas for future research on VC.

(J Med Internet Res 2019;21(10):€12805) doi:10.2196/12805
KEYWORDS
virtual coaching; rehabilitation; clinical medicine; review; embodied conversationa agent; physical activity; health behavior
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Introduction

Background

Virtual coaches are seen as key drivers for health promotion in
home care settings. Concurrently, against the background of
demographic development, the continuity of care from the
professional environment into the home has become critical to
ensure patients' quality of life and to optimize the economics
of medical and social treatments. Nowadays, 1 out of 6 people
in the European Union (EU) hasadisability [1]. Over one-third
of people older than 75 years old have disabilities that restrict
them to some extent [2]. Acute disease episodes such as stroke,
neurodegenerative diseases, heart attack, or diabetes cause most
long-term disabilities and entail very costly care processes. In
industrialized countries, stroke isthe third major cause of death
and the most frequent reason for neurological disability [3].
Rehahilitation is a process by which a patient follows a care
plan, firstin aprotected environment (ie, clinic or rehabilitation
center) and second at home, the latter case requiring a tutor.
The current evidence shows that home-based programs are
effective [4], especially in terms of exercise capacity and
health-related quality of life, offering comparable benefits to
hospital-based programs [5].

As there has been enormous progress in the fields of artificial
intelligence (Al) and dataprocessing in the past decade, the use
of virtual coaches has gained increasing attention in the
considerations of medical innovations. The term virtual coach
refersto acoaching program or smart device aimed at providing
coaching support through a variety of applications. The virtual
coach will be able to personalize and adapt goals according to
the progress achieved by the user in their recovery from their
impairments or disabilities. It is broadly defined as any form of
coaching using electronic media, including or excluding input
from areal (human) coach. The virtual coaches guide andtrain
usersthrough a set of tasks, with the aim of supporting positive
actions or assisting in learning new skills. For example, virtual
coaches could help users to define and preserve a fitness
program, suggest problem-solving skills training, or advise
patients with specific medical conditions[6-8].

The latest technological developments have shown promise as
effective, accessible, and cost-effective solutions. Recent
research about the use of embodied conversational agents
(ECAs, ie, a computer-generated cartoonlike character, with
the ability to produce and respond to verbal and nonverbal
communication) has shown that users can efficaciously form a
working alliance relationship with a nonhuman agent (ie, a
virtual coach) [9].

Virtual coaching (VC) is becoming increasingly important in
medical care and in health-related research investments. For
example, the recent EU’s Horizon 2020 research framework
program funded several projects on VC through a specific call
entitled “Personalised coaching for well-being and care of
people asthey age” [10]. The primary objective of thiscall was
the development of VC solutions that provide personalized
advice, guidance, and follow-up support for key age-related
issues of daily life that sustain a person’s ahilities to remain
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active and independent (eg, diet, physical activity, risk
avoidance, and overall wellness).

Objectives

Currently, VC for rehabilitation support in the home
environment is still in its initial phases of development from
the technical, organizational, medical, and ethical points of
view. It is of the foremost importance to provide a
terminological and conceptua foundation for this new field.
Therefore, we sought to investigate the use of the term virtual
coach in the clinical field by performing a methodical review
of therelevant literature on V C. Pretests of the body of literature
for finding a suitable review method revealed a variety of VC
approaches, conversational agentsand avatar applications, study
designs, diseases, and outcome measures, such that the approach
of atraditional systematic review appeared inappropriate. We
decided to use the scoping review method [11] to map the key
concepts behind aresearch areaaswell asthe main sourcesand
typesof evidencethat areavailable[12]. In addition, wewished
to underline that, during the investigative process, we focused
on coaching activities intended as innovative modalities
designed to engage and guide patients who have an ongoing
plan of care.

This review can be used as a starting point by clinical
researchers and clinicians interested in VC, revealing the
potential of VC systemsin the clinical domain, and supporting
the understanding of the essential components of such
interventions.

Methods

Search Strategy

We choseto adopt and follow the Arksey and O'Malley scoping
review methodology [11]. The literature review was conducted
on the PubMed [13], Scopus [14], and Embase [15] databases
tofind V C papersfocused on the medical domain. Studieswere
collected up to July 2019.

Considering the main key concept for our research, specifically
acoaching program or smart device aimed at providing coaching
support through a variety of applications, we identified the
relevant key words (namely, virtual coach and virtual trainer)
for aninitial search strategy. These keywordswere then refined
and used for the identification of related terms. Thus, the final
keywords were as follows (syntax was adjusted for each
database as necessary): “virtual coach” (OR “virtual coach
interventions” OR “virtual coaching”); “virtual trainer”; “virtual
training” (OR “virtual training platform” OR “virtual training
system”); “virtual therapist”; “virtual nurse”; “virtual agent”;
“embodied conversational agent”; “ avatar assisted therapy” (OR
“avatar mediated training” OR “avatar therapy”); “e coach.”

In addition, wildcard symbols, such as hyphens or inverted
commas, were used to consider all possible variations of root
words (eg, plural). Limiting categorical area terms were used
for the Scopus database: Medicine, Health Professions, and
Psychology. Only published journal papers written in English
were included, but there was no limitation regarding the
publication date.
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In addition to the electronic database search, a manual search
was performed in JMIR for issues dated up to July 2019.
Moreover, we carefully checked references to each article we
found to avoid missing relevant papers not identified in the
electronic search (namely, handsearching). Two authors (PT
and 1S) conducted the literature search, and they stored the
references in a spreadsheet program, removing duplicates.

Inclusion and Exclusion Criteria

In a second step, after el ectronic searching and handsearching,
we used thetitles and abstracts of theidentified articlesto check
their pertinenceto the medical domain. At this step, we selected
papers that focused on specific VC activities dealing with
clinical or medical contexts, excluding those aimed at surgical
settings or electronic learning (e-learning) purposes.

The presel ected abstracts were considered for full-text analysis
if the related VC had a reasonable sense of agency, with some
extent of autonomous behavior able to exhibit some form of
reasoning. Furthermore, 3 reviewers (PT, IS, and MCo)
independently examined the search results of possible relevant
papers. Consensus rounds were used to solve disagreementsin
the selection.

Full-Text Assessment

Publications that satisfied the initial inclusion and exclusion
criteria were downloaded into bibliography manager software
[16] for further screening toward a deeper investigation of the
same, previous listed inclusion and exclusion criteria. To meet
the objectives of this scoping review, we gathered thefollowing
information from each paper: (1) clinical field of application,
(2) interface used, (3) study typology, (4) type and number of
enrolled participants, (5) intervention duration, (6) study aim
or purpose, (7) outcome measurement, and (8) overal
conclusions.

Data were summarized in a descriptive form. A quantitative
assessment was attempted, but the wide heterogeneity in the
study design, instrumental technologies, characteristics of the
studied subjects, and analytical methods adopted in the studies
prevented any type of meta-analysis of data.

https://www.jmir.org/2019/10/e12805
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Results

Quantitative Results and Overview

Figure 1 shows the paper selection process. A total of 294
records were identified in PubMed [13], 264 in Scopus [14],
and 271 in Embase [15] databases. Overal, 398 nonduplicate
recordswereidentified intheinitial electronic search (274 were
duplicated, 154 were common to all database, 47 were unique
from PubMed, 56 were unique from Scopus, and 19 were unigque
from Embase).

After reading the titles and the abstracts, 309 records clearly
did not meet our €eligibility criteria; the 89 remaining records
were selected to undergo further analysis. Severa articleswere
related to clinical aspects; however, they were not focused on
specific coaching activities. Therefore, we further excluded 49
records that did not meet the inclusion and exclusion criteria
for full-text assessment. In detail, 27 papers were excluded
because they were related to mere virtua training approaches,
without any implication on coaching activities or clinical
applications, 8 analyzed e-learning platforms, and 6 wererelated
to emotiona aspects of ECA (nondirectly related to clinical
interaction). In addition, 3 were excluded because they presented
amodel of user-interface communication services, 2 were only
related to reminder or agenda services, 2 presented the analysis
of interactions between users and commercia virtua
environments, and 1 was a review on behavioral changes. In
addition, using handsearching, weretrieved 6 additional records,
1 of which was a conference paper previously not included by
automatic research.

After a careful revision of inclusion and exclusion criteria, a
total of 49 recordswerefinally selected to undergo the full-text
review. In addition, 16 of the 46 studies selected were clustered
as randomized controlled trials (RCTs), 21 as exploratory
studies, 5 asreview articles, and 5 astheoretical studies. Figure
2, showing the distribution in time of the selected 46 scientific
articles in terms of their publication date (ranging from 2005
to July 2019), reflects anoteworthy increasein interest regarding
theuse of VCin theclinical setting in the last few years.
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Figure 1. Flowchart describing study's identification and selection.
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Tables 1-5 summarize the main features of the identified
scientific articleson VC.
https://www.jmir.org/2019/10/e12805 JMed Internet Res 2019 | vol. 21 | iss. 10 [€12805 | p.17

(page number not for citation purposes)
XSL-FO

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH Tropeaet a

Table 1. Studieson virtual coaching applied to clinical or medical contextsincluded in the analysis as randomized controlled trials.

Paper reference Clinical field of application Interface Subjects enrolled Subjects (n)  Testing period (in
weeks, unless other-
wise specified)

Allen et a 2008 [17] Chronic conditions Not real-time text Chronic pain, depression, or 121 4

message (email) impaired mobility

Gabriele et a 2011 [18] Obesity in adults Not real-time text Healthy overweight 104 12

message (email)

Martorellaet al 2012[19]  Chronic conditions ECA®(virtual nurse) Adults scheduled for their - 60 1day

first cardiac surgery

Watson et al 2012 [20] Obesity in adults ECA with verbal Healthy overweight or obese 70 12

and nonverba com-
munication
Bickmore et al 2013 [21] Nutrition and physical activ- ECA (computer- Healthy 122 8
ity based)
Bickmore et a 2013 [22] Physical activity ECA with verba Healthy elderly 263 8 (follow-up 1 year)
and nonverbal com-
munication

Wijsman et a 2013 [23] Physica activity Avatar Healthy elderly 235 12

Friederichset al 2014 [24]  Physical activity Avatar (textud inter- Healthy 958 8

face)
Vroege et a 2014 [25] Physical activity Avatar Healthy elderly 235 12
Broekhuizen et al 2016 [26] Physical activity Avatar Healthy elderly 235 12
Leahey et a 2016 [27] Obesity in adults Periodic email con- Healthy overweight 75 40
tact

Ritchie et al 2016 [28] Chronic conditions Interactivevoiceand Chronic heart failure and 511 12
adashboard for the  COPD
nurse to review data

Gardiner et a 2017 [29] Health promotion ECA Healthy 61 4

King et al 2017 [30] Physical activity ECA (computer- Healthy elderly 245 52

based)

Coté et al 2018 [31] Chronic conditions ECA (virtual nurse) Kidney transplant patients 70 1day

on immunosuppressive
medication
Hui et a 2018 [32] Physica activity ECA with verbd; Healthy 200 12

face-to-face commu-
nication

3ECA: embodied conversational agent.
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Table 2. Studieson virtual coaching applied to clinical or medical contextsincluded in the analysis as randomized controlled trials.

Paper refer-
ence

Study aim

Outcome measurement

Conclusion

Allenet a
2008 [17]

Gabriele et
al 2011 [18]

Martorellaet
al 2012 [19]

Watson et al
2012 [20]

Bickmore et
al 2013 [21]

Bickmore et
al 2013 [22]

Wijsman et
a 2013[23]

Friederichs
et a 2014
[24]

Vroegeet a
2014 [25]

Broekhuizen
et a 2016
[26]

Leahey et d
2016 [27]

Ritchieet al
2016 [28]

Gardiner et
al 2017 [29]

King et a
2017 [30]

Engage and empower patientsto collaborate
with their primary care physician in manag-
ing their health conditions

The effects of electronic coach support on
weight loss, dietary behavior, physical activ-
ity, and engagement

Investigate the preliminary effects of avir-
tual nursing intervention to improve pain
relief in patients undergoing cardiac surgery

Increase activity levels, viastep count, in
overweight or obese individuals

Promote both physical activity and fruit and
vegetable consumption through a series of
simulated conversationswith users on their
home computers

Compare the efficacy of a computer-based
physical activity program with that of ape-
dometer control condition in sedentary ol der
adults

Assess whether a Web-based intervention
increases physical activity and improves
metabolic health in inactive older adults.

Determine whether a Web-based physical
activity intervention based on motivational
interviewing with an avatar resultsin more
positive appreciation and higher effective-
ness of the intervention, when compared to
an intervention that is purely text-based

Assess how many participants successfully
reached the physical activity level astarget-
ed and the effects of the intervention on
body composition and metabolic health

Assessif an internet-based intervention
aimed to increase physical activity was ef-
fective inimproving quality of life of inac-
tive older adults

Efficacy of anovel approach to weight loss
mai ntenance based on modifying the
cost—benefit ratio

Eva uate theimpact of atechnol ogy-support-
ed caretransition support program on hospi-
talizations, days out of the community and
mortality

Evaluate the feasibility of using an ECA to
teach lifestyle modifications to urban
women

Comparethe effectiveness of 2 linguistically
and culturally adapted, community-based
physical activity interventions with the po-
tential for broad reach and translation

Access to Web site; access to personal on-
line worksheets; number of emails sent to
the electronic coach

Wiai st and hip circumstances; questionnaire
for intervention engagement; Socia Support
Inventory; dietary behavior

Questionnaires; pain intensity score (at the
time of admission and after surgery)

Step count

IPAQ? step count; National Institutes of
Health - National Cancer Institute (NI1H-
NCI) fruit and vegetable scan; weight

Daily step count

Wrist activity monitor; anthropometric
measures; blood samples analysis

Web-based questionnaires; IPAQ

Wrist activity monitor; body massindex;
blood samples analysis

Wrist activity monitor; Dutch paper version
of the Research and Development 36-item
health survey

Weight

Number of rehospitalizations, death, days
in the hospital, and out of the community

Patient Health Questionnaire; Household
Food Insecurity Access Scale; Self-Efficacy
for Exercise Scale; Perceived Stress Scale

Changesin walking and other forms of
physica activity measured viaself-reporting
and accelerometers.

Nurses can play an important role, joining
efforts to develop new territory to promote
patients as partnersin managing their health
conditions.

Nutrition education apps are feasible and
acceptable solutions to support health pro-
motion interventions.

Web-tailored approach can increase acces-
sibility to health education and promote pain
relief without generating more costs.

Thevirtua coach wasbeneficial in maintain-
ing activity level.

Automated health intervention software
designed for efficient re-use is effective at
changing health behavior.

An automated exercise promotion system
deployed from outpatient clinicsincreased
walking among elderly over the short-term.

In inactive older adults, a 3-month Web-
based physical activity intervention was ef-
fective in increasing objectively measured
daily physical activity and improving
metabolic health.

Avatars that do not strengthen the social
relationship with the user do not enhance
the intervention impact.

Of the intervention group, 42.0% reached
their daily physical activity end goal, which
was associated with amarkedly better effect
on body composition and metabolic health
compared to the effect in the entireinterven-
tion group.

Internet-based physical activity program
was effective in improving quality of life
in 60-70-year-olds after 3 months.

Internet delivered cost—benefit approach to
weight |oss maintenance may be effective
for long-term weight control.

Clinically meaningful reduction in 30-day
rehospitalization ratesin chronic obstructive
pulmonary disease patients when using an
interactive voice response—enhanced care
transition intervention.

It isfeasible to use an ECA to promote
health behaviors on stress management and
healthy eating among diverse urban women.

The intervention has substantial potential
to reducethe health disparities gap by influ-
encing akey health behavior in underserved
populations.
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Paper refer-  Study aim Outcome measurement Conclusion

ence

Cote et a Evaluate the acceptability, feasibility, and  Web-Based Nursing Intervention Accept-  Theresults support thefeasibility and accept-

2018 [31] preliminary efficacy of virtual nurseintend-  ability Scale; number of completed sessions;  ability of proposed virtual nurse. It could
ed to support medication adherence among  medication adherence measures constitute an accessible adjunct in support
kidney transplant recipients of existing specialized services.

Hui et a Evaluate the effectiveness of aninformation  Physical Activity measured by accelerome-  Theinformation technology—based lifestyle

2018[32] technol ogy-based lifestyle intervention ter; IPAQ intervention is fast, inexpensive, flexible,

program on improving physical activity
level and health status in a sample of mid-
dle-aged Hong Kong adults

and convenient for adults, especially those
with abusy work life.

3 PAQ: International Physical Activity Questionnaire.

We identified 5 reviews on VC. To define the fundamentals
and elementary components of the term virtual coach, we first
analyzed the reference paper by Ding et a [53]. Recently,
another review examined electronic health (eHealth)
interventions with the combined use of self-tracking and
persuasive electronic coaching (eCoaching) [54]. In the
psychiatric field, 2 reviews were focused on the use of ECA in
psychotherapy [55] and the use of conversational agents for
benefitsin psychoeducation and self-adherencein the screening,
diagnosis, and treatment of mental illnesses[56]. Another recent
review identified some technological systems that could
rehabilitate elderly patients with insomnia, including virtual
coaches [57].

Regarding their clinical fields of application for VC, most of
the identified articles classified as RCTs directly or indirectly
addressed the topic of physical activity [22-26,30,32]. Some
RCTswere mainly focused on the use of VC to manage being
overweight [18,20,27] or nutritional issues [21] instead of
physical activity. Other RCTsdealt with technological interfaces
to facilitate interactions with patients suffering from different

https://www.jmir.org/2019/10/e12805

chronic clinical conditions such as heart failure, chronic
obstructive pulmonary disease (COPD) [28], depression and
chronic pain [17] or therapy adherence [19,31]. Similar usage
contexts, namely physical activity [33,34,37,40,42,48], nutrition
[6], and chronic condition [35,39,41,43,47,51,52], were aso
found in most exploratory studies. Finally, we also identified
other interesting exploratory studies that evaluated the
psychological effects[36,44] and the psychoeducationa benefits
of VC for the users [38,45,46].

Conversely, we identified several scientific articles that
highlighted the growing interest in the use of computer-based
ECAs for clinical purposes, both in the context of physical
activity [19-22,30-32,35,40,41,43,51] and psychological
applications[36,38,42,44,45,49] (Figure 3). Moreover, the ECAS
that simulated the key features of a human conversation have
also been the subject of a scoping review centered on clinical
psychology [55] and 5 theoretical articles focusing on their
modeling and architecture [58-62]. Figure 4 shows the
distribution of the clinical conditions treated in the 46 studies.

JMed Internet Res 2019 | vol. 21 | iss. 10 [€12805 | p.20
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 3. Studies on virtual coaching applied to clinical or medical contextsincluded in the analysis as exploratory studies.
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Paper reference Clinical field of application Interface Subjects enrolled Subjects (n)  Testing period (in
weeks, unless other-
wise specified)
Guillen et a 2005 [33] Physica activity Touch screen moni-  Healthy 30 8
tor

Segerstahl et a 2011 [34] Physical activity Not real-time text Healthy 30 3
message (Web-
based)

Cote et al 2012[35] Chronic conditions ECA2(virtua nurse) HIV positive 71 1 day

Novielli et a 2012 [36] User’'s reactions ECA with verbdl; Healthy young 30 Variable

face-to-facecommu-
nication

Elliset a 2013 [37] Physical activity ECA (computer- Parkinson disease 20 4

based)

Hudlicka 2013 [38] Meditation Training ECA Healthy 32 3

Krepset al 2013 [39] Chronic conditions SMStext reminders Crohn disease 30 35

Silveiraet a 2013 [40] Physical activity ECA with verbal Healthy elderly 44 12

and nonverbal com-
munication (tablet
based)
van Vuuren et al 2014 [41]  Chronic conditions ECA with verbal Chronic aphasiaresulting 8 9
and nonverbal com-  from asingle left hemi-
munication (virtual  sphere stroke
therapist)
Adams et a 2015 [42] Physical activity Not real-time text Coronary artery bypass 1 16
message (email) and  grafting
phone call
Cote et d 2015 [43] Chronic conditions ECA (virtual nurse) HIV positive 26 _b
Stevens et a 2016 [44] User and ECA interactions ECA (computer- Healthy young 40 1 day
Based)

Tielman et a 2017 [45] Psycho-education ECA Healthy 46 3 days

Chi et al 2017[46] Social isolation in older Pet avatar (tablet Healthy elderly 10 12

adults based)

Gabrielli et al 2017 [6] Nutrition Mobile app Overweight children and 6 children6 6

their parents parents
Klaassen et a 2018 [47] Chronic conditions Text messagesand ~ Adolescentswithtypeldia 21 6-8
notificationstothe  betes
website and to the
application

QOyibo et al 2018 [48] Physical activity Video Healthy 659 1day

Richards et a 2018 [49] Urinary incontinence ECA (Web-based)  Children 74 26

Suganuma et a 2018 [50] Psychotherapeuticinterven- ECA with verbal; Healthy 128 2

tion face-to-facecommu-
nication
Dworkin et a 2019 [51] Chronic conditions ECA HIV positive 43 12
Srivastava et al 2019 [52] Chronic conditions Virtual coaching Patients with prediabetes 10 1day

3ECA: embodied conversational agent.

BMissi ng data.
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Table 4. Studieson virtual coaching applied to clinical or medical contextsincluded in the analysis as exploratory studies.

Paper refer-  Study aim Outcome measurement Conclusion
ence
Guilleneta Assesstechnological platform and thefit-  Heart rate; VO, The coach is based on the personalized
2005 [33] ness condition. training programs adapted to user’s charac-
teristics and preferences and on a continu-
ous assessment of the actual fitness status.
Segerstahl et Investigate how usersincorporate asystem Heart rate Personal exercise monitoring systems may
a 2011 [34] employing 2 modes of delivery into their be improved by more systematically com-
training and analyze benefitsin personal bining mobile and Web-based functiondity.
exercise monitoring.
Cote et a Study of the acceptability and feasibility of ~Acceptability questionnaires; field notes;  Theresults of the study support the feasibil-
2012 [35] aWeb application which was designed to  observations ity and acceptability of the intervention.
empower peopleliving with HIV to manage
their daily antiretroviral therapies
Noviellietal Investigate the user'sreactionsto received  Classification of speech; user’'sreactions ~ The adaptation of thedialogueiscrucia for
2012 [36] suggestion by an embodied conversational an effective persuasive interaction.
agent (ECA) playing therole of artificial
therapist in the healthy eating domain
Elliseta Feasibility, acceptability, and preliminary ~ Six-minute walk test; gait speed; number ~ Sedentary persons with PD successfully
2013 [37] evidence of effectiveness of avirtual exer-  of steps per day; retention rate; satisfaction; used acomputer and interacted with avirtu-
cise coach to promote daily walking in interaction history al exercise coach. Retention, satisfaction,
community dwelling personswith Parkinson and adherence to daily walking were high
disease. over 1 month.
Hudlicka Develop and evaluate avirtual mindfulness Web-administered surveys 5-point; Likert  Virtual coach-based training of mindfulness
2013 [38] coachfor training and coachingin mindful-  scale isboth feasible, and potentially more effec-
ness meditation tive, than a self-administered program.
Krepsetal  Describehow electronic healthcommunica-  Weight; patient’s activity; sleep patterns ~ Artificia Intelligence can enhance the
2013 [39] tion programs can be improved by using “immediacy”’ of eHealth by humanizing
artificia intelligenceto increaseimmediacy health promotion efforts, promoting physi-
cal and emotional closeness.
Silveiraeta Investigate which information technology-  Adherence and attrition; gait speed; motiva-  The social motivation strategies were more
2013 [40] mediated motivation strategiesincreasead- tion instruments effective to stimulate the participants to
herence to physical exercise training plans comply with the training plan and remain
in older people on theintervention.
van Vuuren  Analysis of performance of a system for Performance in terms of word accuracy For persons with aphasia, receiving treat-
eta 2014 delivering speech and language therapy to ment in an ecologically valid real-world
[41] people with aphasia, delivered by avirtual setting delivered by avirtual therapist that
therapist provides more cues than not can lead to
faster learning.
Adamseta Investigate how modify desired movements Blood pressure; amount of work donein The VC, based on a sport-specific, symp-
2015 [42] and activitiesin away that minimizes weight training tom-limited exercise program, would enable
shoulder joint abduction, extension, and the patient to train at ahigher intensity than
flexion istypically allowed.
Cote et a Explore and describe how patientsliving  Semistructured interviewsto get participants  Thevirtual nurse humanized the experience
2015 [43] with HIV experience receiving customized to sharetheir experience of theintervention and hel ped them acquire new skills for
asynchronous accompaniment viaavirtual  through personal stories and what they achieving optimal antiretroviral therapy
nurse thought and felt during their participation  adherence.
Stevenseta Investigate the effect of features of human  Number of errorsin ECA speech; multiple-  Influences from mimicry can be explained
2016 [44] behavior on the quality of interaction with  choice questions by visual and motor simulation, and bidirec-
an ECA tional links between similarity and liking.
Tielmaneta Study the preferable presentation mode for Behaviora data; questionnaires Both the attitude towards the virtual agent
2017 [45] improving adherence. and how well the psychoeducation was
recollected were positively related to adher-
encein the form of task execution.
Chieta Examine the perceived acceptance and Semistructured, individual interviewsfor A digital pet can provide older adults with
2017 [46] utility of atablet-based ECA (termed digital testing of adigital pet companion companionship and enhance social interac-

pet) for older adults

tion.
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Paper refer-  Study aim Outcome measurement Conclusion
ence
Gabrielli et Describe the design and development of a  Knowledge of the Mediterranean diet; The user-centered design showed that nutri-
a 2017[6]  nutrition education app and the resultsof a URICA (University of Rhodalsland Change tion education apps are feasible and accept-
formative evaluation with families Assessment)-short-form scale; intentionto  able solutions to support health promotion
use technology for nutrition education interventions in primary care.
Klaassenet  Seehow patientswithtype 1 diabetesexpe- System Usability Scale; semistructured in-  User evaluations with patients under pedi-
a 2018 [47] riencethegamewithaVC terview to explore user experiences atric supervision revealed that the use of
mobile technology in combination with
Web-based elementsis feasible.
Oyiboetal  Evauate determinants of bodyweight exer- Social cognitive theory instruments The study provides a set of guidelines for
2018 [48] cise performancein the context of behavior the design of persuasive technologies for
modeling in fitness apps promoting regular exercise behavior.
Richardset  Evaluate anovel approach that involvesa  Cross-cultural continence-specific quality A novel approach that involves awebsite
a 2018 [49] website and virtual specidist for patients  of life; Pediatric Incontinence Question- and virtual specialist for patientswhile they
while they are awaiting their specialist ap- naire; ehedlth literacy survey (eHEALS) ;  are awaiting their specialist appointment
pointment Newest Vital Signstest; Working Alliance  showed an overall improvement in 74% of
Inventory patients with urinary incontinence.
Suganumaet  Use an internet-based cognitive behavioral World Health Organization-Five Well-Be-  The internet-based cognitive behavioral
a 2018 [50] therapy preventative mental health measure ing Index; Kessler 10; Behavioral Activa-  therapy with the embodied conversational
tion for Depression Scale agent can be used in mental health care.
Dworkinet  Evaluate the feasibility, acceptability, and  Adherence; acceptability; feasibility, pre-  The pilot study of demonstrated acceptabil-
al 2019 [51] preliminary efficacy of an ECA intervention  versus posthealth literacy; pre- versuspost- ity and preliminary efficacy inimproving
to improve adherence to antiretroviral ther-  self-efficacy adherence in this important population.
apy
Srivastavaet Evaluate performance relative to behavior ~ Continuity in adherence to the program The strength of the physician—patient rela-
al 2019 [52] stages associated with long-term behavior tionship appearsto allow peoplewith predi-

modification

abetes to skip or advance rapidly through
behavioral stagesin the process of lifestyle
modification.

Table 5. Reviews and theoretical studies on virtual coaching applied to clinical or medical contexts.

Paper reference Clinical field of application Interface Study typology

Ding et al 2010 [53] _a Overview of virtual coach interventions Review

Lentferink et al 2017 [54]  Lifestyle e-Coach? Review

Provoost et al 2017 [55] Psychotherapeutic interventionsin clinical  £cA® (virtual human characterson comput-  Review
psychology er screens to robots) and communication

Vaidyam et al 2019 [56] Psychiatry Conversational agent, chatbot Review

Salvemini et al 2019 [57] Insomniaand sleep disorders Virtual coach Review

de Rosis et a 2006 [58] Health promation ECA with verbal; face-to-facecommunica- Theoretical study

tion
Coté et al 2011 [59] HIV positive ECA (virtual nurse) Theoretical study
Perez et a 2016 [60] User and ECA interactions ECA Theoretical study
Coté et al 2017 [61] Chronic conditions ECA (virtual nurse) Theoretical study
Fadhil et a 2019 [62] Health promotion ECA Theoretical study
@ot applicable.
b

e-coach: electronic coach.
CECA: embodied conversational agent.
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Figure 3. On left: number of studies (randomized controlled tria or exploratory) versus interface modalities. On right: some examples of embodied
conversational agents (ECAS) reported in the selected articles: (a) Friederichs et al 2014, (b) Tielman et a 2017, (c) Stevens et a 2016, (d) de Rosis et

al 2006, Novielli et al 2012, (e) Bickmore et al 20133, Ellis et al 2013.
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Definition of Virtual Coach

Overview

The term virtual coach was firstly used in the athletic context
during the 1950s, in reference to sporting coaches that were
leading the teams behind the scenes or over distance. The earliest
medically oriented usage of Virtual Coach was in 1997 in an
operating room for guiding a nonstandard surgical procedure.
Nowadays, the term virtual coach is a specific technological
concept referring to ad hoc platforms comprised of one or more
devices with a dedicated software that are used for training and
coaching interventions. VC platforms use several tasks to
support the learning of new activities and encourage positive
or correct behavior. According to Ding et a, 4 components (ie,
self-monitoring, context awareness, coaching strategy, and
interface modality) define the space of action of such
interventions and address when, how, and what message,
feedback, and stimuli to deliver.

Self-Monitoring

This could be defined as the observation and recording of a
specific activity or a specific condition, related to persona and
physical information (eg, activity levels, calorie intake, and
weight). Self-monitoring is performed (also in real time) with
a wide variety of sensors that alow the tracking of the user
performance, triggering messages to the user only when they
are necessary and relevant.

https://www.jmir.org/2019/10/e12805
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Context Awareness

This consists of a collection of specific contextual parameters
(eg, location, time, identity, and activity) and of the
responsiveness to an interruption of a task based on that
contextual information. However, many more factors, such as
the emotional state of the user and the reason and modality of
theinterruption, are crucially linked to the responsiveness[63].
Sensor technol ogies combined with VVC algorithms empower a
system to improve theidentification of contextual elements (eg,
location and user activity), optimizing the identification of
activity discontinuation by the user and delivering prompt
messages in appropriate moments.

Coaching Strategy

A coaching strategy selects which kind of content should be
contained in each message delivered to the user, distinguishing
genera versus specific messages and the incorporation of proper
emotiona effectswithin them. The strategy a so aimsto perform
adynamic adaptation of the activitiesto the needs, performance,
and improvements of the user, which are collected through the
two self-monitoring and context awareness phases. Due to the
adaptation, the annoying effect could be avoided and the user
may be more confident in their use of the system. Moreover,
positive messages may help to reinforce the performance,
comfort, and interest in using the system. Conversely, the use
of negative feedback and messages should be limited as they
are normally inappropriate and the aim is to decrease errors.
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I nterface Modality

This includes the different kinds of interfaces (ie, visual,
auditory, and tactile) that can be used to deliver coaching
messages to users. As matter of fact, ECAs have become the
most popular interface because of increasing innovationsin the
field of computer graphics. ECA interfaces could be very
different, ranging from simple animated charactersto humanlike
or animal-like entities, talking animals, or many other varying
forms. One of the common trends is to design animated
humanlike agents and then characterize them with a great
heterogeneity of features, from its gender, aesthetics, and voice
to its personality and behavioral patterns.

I nter action Between Virtual Coach and the User

As previously mentioned, the ability to provide coaching
messages in away that is personalized both to the user and the
situation will likely devel op atrustworthy relationship between
the VC platform and the user, improving the acceptance and
effectiveness of the technology. In this context, the interaction
between the virtual coach and the user acquires a priority role.
From the analyses of the literature, a description of the
interaction between VC and users was found as the relevant
topic. Several articles examined this theme in depth
[18,20,21,36,49,53,55]. The most comprehensive description
of the interaction between VC and users was proposed by
Watson et a [20]. In their study, they suggested several steps
to organize VC-user communication as a structured process:
(1) opening with salutation and socia contact; (2) proceeding
toreview of dataacquired, feedback, and goal setting; (3) advice
about specific topics (eg, activities and diet); (4) guarantee to
time of next contact; and (5) ending with encouragement and
farewell.

Moreover, the structure and format of the dialogue, together
with the content of individual expressions, needs to be
personalized according to the users’ progress in the system,
their current status, and the speech context [20]. An acceptable
interface for communication should be able to distinguish the
communicative and social attitudes of users, and adjust the
dialogue and the interaction style accordingly [36]. Dueto this
personalization, individuals who did not reach their proposed
objectives or who had a different attitude towards the
communication would have had a different interaction than
those who met their goals. The ability to provide personalized
feedback and support, in an interactive manner, was the most
successful coaching feature [38].

According to Kreps et a [39], the success of headth
communication interaction depends upon multiple factors,
including the accuracy, timeliness, fidelity, persuasiveness, and
sensitivity of messages exchanged. In addition, the immediacy
is a critical factor in determining whether communication
processeswork and could hel p usersto work together to achieve
important health goals [39].

A group of 20 out of 46 revised papers (see Tables 1 and 3 and
Figure 3) used the human ECAs as interface modality of VC.
Provoost et a [55] published a scoping review about the use of
the ECA inthefield of clinical psychology. The authors defined
the concept of an ECA via the classification of the roles,
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characteristics, and skills of these interfaces. Thus, the ECA
consists of 3 components:

1 the interface that alows users to communicate with the
ECA (eg, from Web-based questionnairesto real-time audio
and video input);

2. the algorithm that consists of the mental capacities of the
ECA, alowing the ECA to react empathically with users,

3. the so-called embodiment (or visual representation) of the
ECA, meaning how it appears (eg, humanoid, toylike,
photograph, or fantasy). Thelook of the ECA isalso defined
by the way in which it communicates with users (eg,
verbally vs nonverbally, text messages vs speech, and with
or without gestures and facial expressions).

The authors also categorized the way in which information was
conveyed: ECA and users could communicate with each other
through speech, facial expressionsand eye gaze, hand and body
gestures, or smply text [55]. The negative experience performed
by Friederich et a [24] corroborated the relevance of considering
the multiple verbal and nonverbal communication modalities
when designing ECAs. In the cited paper, the avatar, with
limited relational skillsand unableto respond in gesturesto the
user’s state and input, was not able to enhance the intervention
and therefore did not increase the intervention’s impact.

Simulating facial expressions and eye gaze (face-to-face
conversation) is particularly important in health care when
dealing with users with low literacy because in those cases,
face-to-face encounters with health providers remain the most
effective interaction modalities [21]. Regarding the aesthetical
characteristics of the ECA, it isimportant to state that the level
of trustworthiness is increased by the personification of the
agent. The most recent systems incorporate bots, games, and
simulated environments to talking/thinking/teaching ECAS,
allowing them to understand the effect of different features of
the system on human acceptability, understanding, and learning
[44]. The effects of mimicry on likability in human-ECA
interaction were tested to investigate whether visual cues
displayed appropriate signals than those in the no-mimicking
condition. Similarly, the effect of the ECA’sfacial gestures (ie,
smiling, winking, and rolling eyes) wasinvestigated in aparallel
experiment to understand whether comprehension of a story
was increased when recited by an ECA with facid
expressiveness [44]. Expressivefacial gesturesmay aid learning
through increased redundancy and increased cognitive load. In
contrast with this, it is reported that some users experienced a
phenomenon referred to as the uncanny valley [64], where the
general trustworthiness of the agent negatively correlates with
the degree of visual realism of the ECA form. In other words,
ECAsthat are more cartooni sh are perceived as more acceptable
and effectively realistic than more visually realistic ones [38].

Regarding the social aspects of ECAs, it is worth mentioning
that one of the selected articles described 4 social rolesfor ECAs
[55]: (1) the socia interaction partner aims to engage in an
interaction with the user to improve specific socia skills, (2)
thetutor aimsto teach something, (3) the coach aimsto motivate
and engage the user, and (4) the health care provider aims to
simulate the behavior of a health care provider.
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In addition, a pilot study evaluated how older adults could
interact with a pet avatar [46]. This study examined the
perceived acceptance and utility of atablet-based conversational
agent in the form of a pet avatar that was used by older adults
over 3 months ,during daily interactions. The results disclosed
that this interface (ie, a digital pet) could provide older adults
with companionship and enhance socia interaction.

In conclusion, studies indicate that ECAs have the following
benefits:

1. Socia interaction: relations between a human being and a
machine are social; an avatar supports contact in a natural
way, like with other human beings.

2. User attention: animated characters can attract the user’s
attention.

3. Real smulation: embodied relational agents provide the
illusion of liveliness and interacting with areal person.

4. Body languageinformation: facial expressions of the avatar
contain alot of information.

5. Trustworthiness and Dbelievability: the level of
trustworthiness is amplified by the humanization of the
ECA; aredlistic face seemsto berated as more intelligent,
engaging, and likeable.

Medical Care Sectors

Summary

The analysis of the literature showed that the application of the
VC has involved different areas of the medical domain, which
allowed us to address the problem from different angles. In
particular, the studies eval uated specific topics, such as physical
activity and nutritional regimen, or wider contextslinked to the
reduction of therisk of illness. Thefollowing arethe main topics
covered.

Lifestyle: Physical Activity

The physical activity of adultsand elderly peopleisincreasingly
recognized as an essentia lifestyle behavior in maintaining
health and preventing diseases. Therefore, it is not surprising
that many articles havetried to introduce an automated exercise
promotion system to support motor activity in healthy or
overweight elderly subjects.

At the beginning of this decade, Segerstahl and Oinas-Kukkonen
[34] supported the idea that physical exercise monitoring
systems could be improved by combining mobile and Web
functionality. So, they conducted a qualitative field study with
30 participants using a heart rate monitor and a Web servicein
their training for 3 weeks. Despite the limitations of the study
because of the lack of a control group, the authors showed that
a system employing multiple modes of delivery may influence
personal exercise monitoring as perceived by users, and
highlighted theimportance of future developments of intelligent
coaching that can provide useful and personalized information.
Indeed, keeping an optimal physical statusisacritical issuein
an ageing society. Hui et al [32] tested the effectiveness of a
Web-based virtual training system with ECAs to improve
physical activity in asample of middle-aged adults. The system
wasflexible and convenient for adults, especially for thosewith
abusy work life. In apreliminary validation study, Fadhil et al
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[62] discussed the outcome of a 1-month use of aconversational
agent—assisted health coaching system designed to support
health intervention delivery to individuals or groups, showing
initial promising results in the engagement and adherence of
users and the role of a conversational agent in delivering
health-promoting activities.

Among the elderly population, Bickmore et al [21,22] evaluated
the efficacy of an automated intervention with the ECA to
improve physical activity and fruit and vegetable consumption
in sedentary older adults, showing an effective result at changing
health behavior with this computer-based program. Regarding
physical activity, results of the RCT demonstrated that
participants who received the ECA intervention walked
significantly more steps, recorded by a pedometer, than control
participants at 2 months [22]. In particular, the authors
highlighted 2 fundamental factors on the success of physical
activity promotion: theimportance of face-to-face conversation,
using voice, between the ECA and the participants, and their
level of health literacy. A subsequent work by Friederich et al
[24] confirmed that the relational skills of the avatar are very
important in strengthening the relationship with the user and
may enhance intervention impact. In fact, they developed a
Web-based physical activity intervention based on motivational
interviewing that was done by an avatar positioned behind a
desk in a small office (Figure 3, on right). The avatar
communicated through text balloons, without the use of voice
or nonverbal expressions such as empathic gestures and eye and
head movements. Consequently, the avatar used in the study
was not able to increase intervention effectiveness and the
authors concluded that the action of a virtual coach with more
complex relational skills had to be recommended for future
research. In this context, King et a [30] conceived a study
design to evaluate the comparative effects of physical activity
recommendations by humans or computers in unserved
populations. The authors, confident of the results obtained by
using a virtual advisor (ie, ECA) in a preliminary study [65],
hoped to obtain, through a comparative effectiveness trial, the
confirmation that this program could offer a substantial potential
to reduce the health disparities gap by influencing akey health
behavior in underserved populations.

In addition, a Web-based physical activity intervention was
proposed to increase health and reducerisk factorsin the elderly
population. In several studies from the same group [23,25,26],
an internet program aimed to increase physical activity and
improve quality of life of inactive older adults using monitoring
and feedback by accelerometers and digital coaching. The
authors found that an internet-based physical activity program
was effective in improving quality of life after 3 months,
particularly in participants that reached their individually
targeted increase in daily physical activity. More importantly,
they also observed an improvement of objectively measured
daily physical activity and metabolic health after a 3-month,
Web-based, physical activity intervention. Such Web-based
interventions provide new opportunities for large-scale
prevention of chronic and metabolic diseases in the aging
popul ation.

Similarly, in apreclinical exploratory trial [40], an information
technol ogy—based training app that runs on tablets and monitors
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older people was used to follow personalized training plans
autonomously at home, and to improve balance and strength in
44 older adults. The app seemed to assist and motivate the
subjects to autonomously perform strength-balance exercises
and increase their gait speed. The social motivation strategies
were more effective at stimulating the participants to comply
with the training plan and lowered the dropout rate.

Lifestyle: Nutrition and Obesity

Watson et a [20] demonstrated a sustained level of activity in
overweight adults provided with aVV C in addition to a pedometer
and Web-based feedback, compared with adecline seen inthose
without VC. Even the use of an electronic coach (e-coach) to
support and help users has resulted in them keeping their weight
under control [18,27], or the development of an intelligent
virtual agent (ie, ECA) to persuade people to improve their
eating habits [36] has provided promising results. Limited
experiences are documented in the context of nutrition education
apps, which however seem to be potentially useful in providing
effective prevention and heath promotion programs for
overweight children [18].

To provide guidelinesfor the design of persuasive technologies
for promoting regular exercise behavior, Oyibo et a [48]
conducted an empirical study on 659 subjects to uncover the
determinants of the performance of bodyweight exercise
behavior. After modeling 2 popular bodyweight exercise
behaviors using a virtual coach, they showed that perceived
self-efficacy and perceived social support are the strongest
determinants of this exercise behavior.

In acohort of 10 patients with prediabetes, Srivastava et a [52]
recently offered a module consisting of a Web app supporting
diabetes prevention education and a mobile app with an
electronic diary and virtual coach. Thanksto an efficient review
of user performance and the ability to send support notifications
from the user’s coach or physician, the module reached a high
success rate (60%), alowing patients at high risk for diabetes
to be engaged in the process of lifestyle modification.

Chronic Diseases

VC could play a fundamental role for people with chronic
diseases, providing them with support for the self-management
of their problems at home. This explains why some authors
have begun to evaluate the use of e-coachesin communities of
no longer healthy subjects. In 2008, Allen et al [17] devel oped
an internet-based health coaching intervention to enhance
patient-provider communication regarding 3 common
conditions: chronic pain, depression, and impaired mobility.
This efficient and low-cost approach offered an innovative
opportunity to improve patient and clinician partnerships in
managing chronic conditions. Aninternet-based health coaching
intervention that can offer asignificant benefit to many patients,
but differs substantially from usua nursing care, was aso
implemented to empower patients toward collaborative
self-management. Providing and evaluating the experience
gathered within a community of patients with Crohn disease,
Kreps et a [39] showed that VCs and comfortable
human-computer interfaces (based on user-centered Al
approaches) could stimulate active information processing and
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adoption of new thoughts, such as motivation and behavior
changes. A proof of concept of a pervasive gamified platform
framework that is a combination of integrated sensors
(wearables), a VC, and serious games in health care has been
recently reported by Klaassen et a [47]. Interestingly, they
combined different technology componentsto promote positive
health behaviors among young people with type 1 diabetes.

Ritchie et a [28] conducted a study on the use of the system
and readmission outcomes of a pragmatic randomized trial of
e-coach (as the VC was called in this paper). In the study, the
system was used in a diverse sample of complex medical
patients with congestive heart failure and COPD from a wide
geographic region in the Southern United States. Although
30-day rehospitalization ratesdid not statistically differ between
the e-coach and usual postdischarge care groups, in the COPD
subgroup the e-coach was associated with significantly fewer
daysinthe hospital. Thisindicated that interventions may need
to be disease-specific to decrease rehospitalization rates and to
ensure adequate postdischarge care. This study addressed the
problem of how to manage care transition from the hospital to
the home for people with two different critical illnesses.
E-coach, supported by an interactive voice response (IVR)
system, did not reduce the rehospitalization of these subjects.
This evidence led the authors to conclude that, to date, a
combination of an IVR and personal contact with the treating
physician is the solution to that has the most beneficial effect
on reducing preventable readmissions and providing optimal
transitional support for these complex patients. In the
cardiological field, Adams et a [42] described a single case of
a patient who was a powerlifter and returned to his sport after
coronary artery bypass grafting with long-distance coaching by
the cardiac rehabilitation staff. Through high-intensity training
that was complemented by phone and email support, he lifted
heavier loads than he had before the bypass grafting.

Regarding the neurological diseases, Ellis et a [37] conducted
a phase 1, single-group, nonrandomized clinical tria in
Parkinson disease (PD). The intervention was designed to
increase the physical activity of 20 subjects with
mild-to-moderate PD by promoting additional daily walking
using a pedometer and brief daily interactions with the
computer-animated virtual exercise coach. Patients successfully
used the virtua coach at home over a 1-month period,
demonstrating the initial feasibility of this approach.

With avirtual therapist designed for speech therapy that works
across devices, and built-in Web monitoring, scheduling, and
communication technologies, van Vuuren et al [41] recruited 8
participants with chronic aphasia to receive intensive
computer-based script training differing in the amount of high
or low cuing provided during treatment. With the limitations
of a small sample size and the lack of separation of auditory
and visua cuing, the overall effect size for the computerized
treatment was large and like what would be expected when
treatment was delivered by a speech-language pathologist.

With the role of virtual nursing avatars (VNAS) considered to
be promising and evolving [66] in the context of chronic disease,
Coté et a [35,43,59,61] promoted the application of VNAs
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through a Web app to support the management of antiretroviral
therapy and the adoption of healthy behaviorsin HIV patients.

In a 3-month pre- to postdesign pilot study, the promotion of
HIV medication adherence was also explored in 43 patients
using a theory-based, mobile-delivered, ECA to provide
information and behavioral skills. They showed good
acceptability and preliminary efficacy in improving drug
adherence [51].

The promotion of therapy adherence in other chronic diseases
was a so described through a Web-based nursing intervention
insome pilot RCTs[19,31], whose results support the feasibility
and acceptability of the virtual nursing sessions in a small
sample of patients.

Psychology

The use of VC has aso involved the field of, both in offering
new educational approaches or psychotherapeutic support, and
in trying to understand the rel ationship between ECA and user.
In 2013, Hudlicka [38] reported that the virtual coach—based
training of mindfulness was potentially more effective than a
self-administered program, including written and audio material,
in agroup of studentsinitiated to this practice. Although it had
alow number of participants, the study highlighted the possible
effectiveness of virtual training and coaching in ending or
acquiring a behavior that may be deleterious (eg, smoking) or
healthy (eg, exercise) in people exposed to medical risk. A
virtual agent was also used with good results in favoring
adherence to a therapeutic task within a psychoeducational
process[45]. However, the study showed that if psychoeducation
was presented in the text, it resulted in better adherence than if
the agent offered it verbally. Indeed, we know how important
the mimicry and the expressiveness of the ECA are for its
effective interaction with the user. These 2 aspects have been
addressed in 2 interesting experimentsreported in arecent article
by Stevens et a [44] (see “Interaction between virtual coach
and the user”). Recently, ECA applications in clinical
psychology have been reviewed but the authors concluded that
these applications are still limited [55].

Risk Factors Reduction

ECAs and VC services with an integrated cognitive training
system, interactive clinical scales and teststo identify chewing
and swallowing difficulties, with integrated pedometers and
other wearable sensors (fall, freezing, or motor fluctuation
detection systems), as well as a home-based interactive
information environment can be used to identify and prevent
disease-related complications at home or outdoors. This type
of coaching system has been demonstrated in health problems
such as obesity and a sedentary lifestyle [20,22,27]. This user
interface would also provide daily motor, cognitive, and
behavioral exercisesand tips, monitor lifestyle and take care of
trestment adherence monitoring, with Al to solve basicinquiries,
and would provide contact with urgent or nonurgent health care
responses if needed. The hardware of this system would be a
combination of home-based wall microphones, speakers, and
screensand amobile phone—based system. A comparable system
for heart failure was implemented for the My Heart
| ST-2002-507816 project [33]. This system was designed to be
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remotely supervised by humans specialized in health care, such
as nurses, providing an environment for transitional care of
patients. Thiswould have had an additional positive impact on
the prevention of hospital admission—related complicationsand
in reducing sanitary burden and costs by minimizing admission
daysin the hospital and out of community [21].

Treatment Adherence

Any implemented VC service such as ECA should also take
specific care of treatment adherence monitoring. In this sense,
the creation of a virtual social environment may include that
patients could exchangeinformation with other patients or could
directly contact their reference health care professionals for
treatment-related inquiries [27]. However, the adherence to the
treatment or intervention very much depends on the humanity
of the ECA, such as showing empathy, emotions, or using
human-like speech. Those devices that are monitored and
controlled remotely by humans have been shown to be
particularly effective [30,46]. Kreps and Neuhauser
demonstrated that it is possible to provide computer-mediated
support to patientsto track their medication adherence [39], and
this evidence may be very useful in preventing motor
fluctuations and dyskinesias in PD patients, where the
chronology of treatment isimportant [37].

Discussion

Findings

This scoping review shows that in the last 10 years, there has
been a growing interest in implementing VC programs aimed
at stimulating and guiding users toward positive behaviors in
the various sectors of the health care world. In the review, we
evaluated all available evidence on the use of VC, defined a
coaching program, and suggested problem-solving strategies
helping usersto face specific medical conditions. In most cases,
asuccessful VC approach must consist of participant-involving
methods, with a focus on the individual patient’s lifestyle
conditions. In addition, the review allowed us to map the key
concepts currently tied to the users or patients VC, such as
function and symptoms, medication, dietary recommendations,
recognition and coping with alarm signals of worsening of the
disease, psychological and emotional reactions in connection
with the disease, and exercise strategies. The patients’ relatives
or other acquaintances can be involved depending on the
patients' needs and requests, and education must be conducted
in acombined individual and group-based setting.

Recently, another review examined eHealth interventions with
the combined use of self-tracking and persuasive e-Coaching
[54]. Itisinteresting to note that the review providesinformation
on which key components can be effective on health outcomes,
usability, and adherence. Although the analysis is relevant for
future strategies that combine self-tracking and persuasive
e-Coaching, it addressesthetopic of the virtual coach differently
from our review, which aimed to analyze the context and the
medical implications of theinterventions carried out rather than
the aspectsthat can influence the effective use of technological
solutions. We extended the investigation to the study protocols,
thetypes of interface adopted, and the medical areas of interest,
adding a dedicated section for the latter, and we decided to
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gather this information as it would allow us to assess the state
of the VC application related to its degree of use and diffusion
in the medical health field.

General Implicationsin the Medical Sector

Regarding the medical care context, to date, the use of virtual
coach technol ogy—assisted care seems to be more represented
but it has mainly been implemented for healthy subjects with
the aim of improving their health behaviors and reducing the
risk factors for cardio- and cerebrovascular diseases, such as
obesity or physical inactivity. On the contrary, only 7 studies
considered groups of patients with chronic diseases (ie,
depression, heart failure, COPD, PD, Crohn disease, diabetes,
and urinary incontinence) with the intent of demonstrating the
usefulness of different internet-based health coaching
interventions. These were aimed, for example, at improving
communication with nursing staff, reducing the rate of
rehospitalization of patients, or promoting their daily physical
activity.

It is noteworthy that this review found 16 RCT studies among
the 46 articles selected for concrete coaching interventions in
the medical health field inthe last 10 years. However, although
this may represent an interesting fact for a topic that has
appeared over the last 15 years, it deserves some specific
considerations. First, as the mgjority of RCT studies involved
healthy subjects, although often constitutionally overweight or
in old age, their primary aim was often to promote healthy
behavior. Moreover, with particular reference to this type of
intervention on a healthy population, RCT studies have so far
preferentially evaluated the use of VC for the purposes of
primary prevention [18,21,22,24-27,29,30,32] and only in 4
cases [17,19,28,31] have they speculated about its application
in chronic pathological conditions. Thus, most RCT studies
have, above al, demonstrated how various technologies used
to activate VC are feasible and acceptable and, consequently,
how they can have a potential impact on preserving public
health.

In relation to the ambitious goa of helping with the
implementation of primary prevention, it is obvious that both
the limited number of subjects studied and the short time of use
of the technological solutions have not yet allowed research to
sustain the absol ute effectiveness of VC in producing a change
in harmful behavior or maintaining good habits that can
positively affect people’s health. Conversely, it is known that
studies related to lifestyles and how these can be modified in a
positive and healthy way require severa years of monitoring
of alarge population. Second, although 6 RCT studies evaluating
physical activity and 3 being overweight are present, the
comparability of results within each of the two groups is
inadequate for differences in average age and sample size of
the studied populations, in the types of interface, and in the used
outcome measures.

Most of the remaining studies, definable as exploratory, return
little information beyond the interest of some authors in
evaluating the application of VC in the management of some
pathological conditions.

https://www.jmir.org/2019/10/e12805
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Health promotion can be achieved by using ECA or IVR
systems, as the usability and acceptance of these devices is
usualy high [24,30,46]. They have been used for engaging the
elderly in regular physical exercise [24,30,46], and they have
been applied in combination with tracking devices and sensors,
such as pedometers, to promote a healthy lifestylein older adults
with obesity and asedentary lifestyle, [20,22,27] and to enhance
an adult’s social interaction.

The therapeutic alliance between the patient and the health
professional has aso been considered an integrative element in
all forms of therapy, regarding both the efficacy of treatment
and the improvement of adherence. Interestingly, ECAS,
especially those exhibiting empathic behaviors, can potentially
deliver nonjudgmental support like real face to-face
communication, and thus may compensate for clinical failures
in some groups of patients. ECA might also be used to promote
healthy eating habits specific to neurologic and cardiologic
patients. In addition, taking care of nutrition in patientsis very
important, particularly during pharmacological treatments as
many nutrients may interact with drugs (eg, levodopa), thus
interfering with their intestinal absorption. Although the ideal
characteristics of an ECA developing an empathic relationship
with the user are till under study, this interface seemsto bring
good acceptability in many studiesand could bethe best solution
today in terms of an interface for controlling the regular intake
of drugsin patients with chronic diseases.

Cardiological and Neurological Areas

The review has revealed a certain interest in cardiological and
neurological diseases which, as is well known, often require
changes in lifestyle, adherence to drug therapies, and specific
rehabilitation programs. Specifically, cardiologica and
neurological diseases are especially relevant for people asthey
age. They include cardiovascular diseases, such as heart attack
and heart failure, cerebrovascular diseases, such as stroke, or
neurodegenerative disorders such as PD. Admittedly, these
diseases have quite different pathogenic mechanisms and
therapeutic treatment, with an acute onset or a chronic course.
However, the structure of the rehabilitation programs is quite
similar, even if the care plans and their basis might differ at
some points. Their main objective is to help the patients in
improving their quality of life as much as possible through
recovery of their fitness levels and motor and cognitive
disabilities. People should be supported in relearning or
regaining the ability to deal with their home environment
without (extensive) help. Thanks to the progress in acute
treatment (eg, coronary angioplasty, thrombolysis, the concept
of stroke units, and dysphagia management), most people
survive acute pathological events but they are often affected by
long-term disability.

Consequently, rehabilitation (mainly as organized inpatient
multidisciplinary rehabilitation) remains one of the cornerstones
of disability treatment. Rehabilitation strategies help survivors
to relearn skills that are lost. In the literature, there are models
[67,68] that illustrate disease progression with and without
rehabilitation, emphasizing its importance in improving
functional performance. The main ideais that rehabilitation is
necessary to develop and expand functional recovery in acute
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disease (eg, heart attack or stroke) and to slow down cognitive
and motor function decline in chronic disease (eg, heart failure
or PD). Currently, the adjustment of chronic drug therapy and
rehabilitation therapy may start from the acute care hospital
after the person’s overall condition has been stabilized, and it
should be along ongoing process continued after being out of
clinic for months or years. However, the surveillance of correct
drug intake and the continuation of rehabilitation treatment are
difficult in the domestic environment, especialy if not supported
adequately by informal caregiversand in the presence of frailty
conditions likely to be relevant for the older population. So, in
most cases, the correct drug intake may not occur and the
rehabilitation process will end following clinical discharge, so
patients will have arisk of a clinically unstable condition or a
gradual increase in their disability level by detraining. In this
scenario, the intervention of a VC would have significant and
positiveimplicationsin terms of home therapeutic management
of patients suffering from these diseases.

Lack of Continuity of Care

The lack of continuity of care leads to a gap between the read
patient’s condition and the level of recovery that they could
reach with a constant, well-structured rehabilitation process
[51,52]. To maximize the rehabilitation outcome, the patient’s
motivation should be sustained during exercise repetition.
Patients need to be able to practice motor actions in different
tasks and environmental contexts to develop motor schemata
that are versatile enough to meet the situations they encounter
indaily life. Thedifficulty level of the motor and cognitive task
assigned to the patient, together with their subjective awvareness
of the obtained global performance and the quantity and quality
of feedback received during training, can influence patient
motivation and produce different means of acting and different
performances.

In addition to improving motor and cognitive manifestations
by proper monitoring and rehabilitation programs, one of the
main elements determining quality of life is related to
rehabilitation strategies oriented to promote independence in
basic and instrumental activities of daily living. For all these
reasons, it is time to design and implement coaching systems
capable of activating the appropriate strategies to improve the
motor and cognitive disabilities of patients, including those
promoting independence in persona hygiene, dressing,
self-feeding, using the telephone or other forms of
communication, and taking prescribed medications. Thus,
continuously applied and personalized rehabilitation programs
help people with disabilitiesto improve the body functions that
limit reinsertion into their home or community, living
independently, and participating in education, the labor market,
and civic life [41]. Currently, the major disadvantages of
home-based rehabilitation solutions are the lack of specialized
equipment and insufficient alignment and adaptability of the
technical possibilitiesto the individual care needs and abilities,
but ad hoc V C systems could be the answer to these problems.

Future Per spective of Virtual Coaching System

Thereview of the VC literature confirms an increased diffusion
of technologies with strong interaction with human beings in
the world of health and medicine. The increase in interest on
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thisissueisevident not only in the number of publicationssince
the beginning of the current year but also in the guiding vision
of the EU’s Horizon 2020 research framework program.

If up to now most studies have tested the goodness of the
technological interlocutor and the availability of the human one,
in the future, we will try to strengthen this relationship in the
medical sector aswe areworking to foster patients' engagement
toward aprocess of self-awareness and self-confidencein health
management. Nevertheless, advanced modes of presence will
lead to ubiquity of the VC and allow further interaction modes.
Integrating the VC within the real world in terms of an
augmented reality (eg, the avatar could also be present in the
car) will broaden its abilities to guide the user and therefore
increasetheliteracy of the suggested actions. Advanced sensing
and acting levels allow seamless adaptation in relation to the
peopl €'s conditions. Prospectively, multiple linked coacheswill
allow better monitoring and guidance of the user. Furthermore,
the to-be virtual coach will not only improve basic treatment
scenarios, but the advanced Al may also infer new treatment
strategies.

Hopefully, these changeswill allow usto deal with increasingly
complex clinical situations, mainly belonging to the world of
chronic diseases and disabilities. The lesson acquired so far,
aimed at promoting coaching interventions often on healthy
subjects, independent thinking, and acting, represents an
important step in transferring the experience of theinterventions
on the maor themes of primary prevention to the more
complicated and specific ones of secondary prevention.

Thus, the future of VC for frail or sick people is expected to
provide solid evidence about the usefulness and effectiveness
in preserving physical, cognitive, mental, and socia well-being
for aslong as possible. More specifically, the VC will educate
and finally empower patientsto increase their adherenceto drug
therapy and to pursue physical and cognitive rehabilitation
programs to regain independence with a healthier lifestyle and
abetter quality of life.

Strengthsand Limitations of This Scoping Review

This scoping review was guided by a protocol reviewed by a
research team that adopted Arksey and O’ Malley’s definition
for scoping reviews at the outset of the study and found that
their simple definition was generally useful in guiding study
selection. To ensure a broad search of the literature, the search
strategy included 3 electronic bibliographic databases, the
reference list of different articles, the websites of relevant
journals, and the snowball technique. Each citation and article
were then reviewed by 3 independent reviewers belonging to
different disciplines (medicine and bioengineering) who met at
regular intervals to resolve conflicts.

For several reasons, this review brings new information to the
reader’sattention. Firgt, it revised the definition of virtual coach,
demonstrating the current validity of the first description made
by Ding and how it can still include the technological
developments of recent years aimed at improving interaction
between virtual coach and user. Second, with an innovative
approach, the review significantly aimed at highlighting which
medical care sectorswere considered to apply VC. Considering
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this extensive analysis, the review aimed to return useful
information to bioengineersregarding the current potentialities
of themedical application of VC and look at its possible future
uses.

Nevertheless, some limitations are worth noting. First, because
of variability in the conduct of scoping reviews, we are aware
that thereisaneed for methodol ogical standardization to ensure
the strength of evidence. Second, this review may not have
identified al the papers in the published literature despite
attempts to be as comprehensive as possible. Our search
algorithm included 9 different terms (and their declination)
previously used to describe the VC devices and services,
however, other terms may aso exist. Although our search
included 3 databases (ie, PubMed, Scopus, and Embase), the
overall search strategy may have been biased toward health and
sciences. Moreover, we may have missed some papers in the
gray literature.

Conclusions

The continuous technological progressis changing the impact
on users of the use of a humanoid avatar, which is an artificia
figure apparently substitutive for a health professional. This
relationship could entail numerous preconceptions, such asthe
lack of adirect dial ogue between doctor and patient. Asalready
underlined, a trusty relationship will be based on the good
interaction between the user and the avatar and on how much
the latter is recognized as an element of a high-quality medical
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care process. However, the psychological implications of this
relationship can only be known through the concrete application
of these technologies. Based on our analysis, we must look
forward with confidence, aware that there are still several open
guestions. In abroader vision, many articleson VC have directly
or indirectly addressed medical aspects of utmost importance
in both primary (eg, risk factors reduction) and secondary (eg,
treatment adherence) prevention.

However, the review gained evidence that VC is more rarely
applied in medical care for secondary prevention. As a matter
of fact, although physical activity is mostly encouraged by a
VC system, we know that it cannot be compared with a rea
rehabilitation program, whose indication is of extreme
importance in patients suffering from acute disabling events or
motor functional impairments because of several chronic
conditions. Therefore, in the current scenario of VVC application,
rehabilitation isthe great absentee. Thus, looking at a secondary
prevention of chronic diseases, VC has a concrete potential to
improve medication adherence and to extend existing
rehabilitation programs for patients, providing a great
opportunity to guarantee the continuity of care between hospital
and home. Considering these considerations, it is essential that
the constructive dialogue between bioengineers and clinicians
in creating innovative technological platforms continues and
improves to deal synergistically with new challenges in the
world of medical care.
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COPD: chronic obstructive pulmonary disease
ECA: embodied conversational agent
e-coach: electronic coach
eCoaching: electronic coaching
eHealth: electronic health
e-learning: electronic learning

EU: European Union

IVR: interactive voice response

PD: Parkinson disease

RCT: randomized controlled tria
VC: virtual coaching

VNA: virtual nursing avatars
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Abstract

Background: Many health care organizations around the world have implemented health information technologies (1Ts) to
enhance health service efficiency, effectiveness, and safety. Studies have demonstrated that promising outcomes of health IT
initiatives can be obtained when patients and family members participate and engage in the adoption, use, and eval uation of these
technologies. Despite knowing this, there is a lack of health care organizations using patient and family engagement strategies
to enhance the use and adoption of health I Ts, specifically.

Objective: This study aimed to answer the following three research questions (RQs): (1) what current frameworks or theories
have been used to guide patient and family engagement in health IT adoption, use, implementation, selection, and evaluation?,
(2) what studies have been done on patient and family engagement strategiesin health I T adoption, use, implementation, selection,
and evaluation?, and (3) what patient and family engagement frameworks, studies, or resources identified in the literature can be
applied to health I T adoption, use, implementation, selection, and evaluation?

Methods: This scoping review used a five-step framework developed by Arksey and O'Malley and adapted by Levac et al.
These steps include the following: (1) identifying the RQ, (2) identifying relevant studies, (3) selecting studies, (4) charting
relevant data, and (5) summarizing and reporting the result. Retrieved academic and grey literature records were evaluated using
aliterature review software based on inclusion and exclusion criteria by two independent reviewers. If consensuswas not achieved,
two reviewers would resolve conflicts by discussion. Research findings and strategies were extracted from the studies and
summarized in data tables.

Results: A total of 35 academic articlesand 23 gray literature documents met theinclusion criteria. Intotal, 20 of the 35 included
studies have been published since 2017. Frameworks found include the patient engagement framework devel oped by Healthcare
Information and Management Systems Society and the patient and family engagement framework proposed by Carman et al.
Effective strategies include providing patients with clear expectations and responsibilities and providing reimbursement for time
and travel. The gray literature sources outlined key considerations for planning and supporting engagement initiatives such as
providing patients with professional devel opment opportunities, and embedding patients in existing governance structures.

Conclusions: Several studies have reported their findings regarding successful strategies to engage patients and family members
in health I T initiatives and the positive impact that can emerge when patients and family members are engaged in such initiatives
in an effective manner. Currently, no framework has consolidated all of the key strategies and considerations that were found in
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this review to guide health care organizations when engaging patients and family members in a health I T—specific project or
initiative. Further research to evaluate and validate the existing strategies would be of value.

(J Med Internet Res 2019;21(10):€14683) doi:10.2196/14683
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Introduction

Globally, health care organizations have implemented health
information technologies (ITs) to improve health service
efficiency, effectiveness, and patient safety [1-9]. Health IT in
this context refers to several technologies implemented in
clinical settings to improve an aspect of clinical care. These
technologies may include but are not limited to (1) electronic
health records (EHRs; medical records in electronic form), (2)
patient portals (Web access to a variety of functions such as
viewing lab results and booking an appointment), (3) care
coordination portals (electronic portals that support the
coordination of care activities), and (4) mobile health apps (apps
to track, learn, or monitor an aspect of one's health) [10,11].
Some organizations have implemented patient portals that are
tethered to hospital EHRS to provide patient access to their
health information and provide patients with digital tools to
take more control over their own health and care [12-14].
However, not all health care organizations have consistently
taken full advantage of their health IT and systems [15].
Therefore, many of their potential benefitsto patients, families,
health professionals, and the health care system remain unseen
[15].

Several studies have shown promising results from health IT
when engaging end users such as patients and family members
in the adoption, use, and evaluation of a specific heath IT such
asan EHR[16,17]. Onearticlerevealed adecreasein medication
errors a the hospital when patients were engaged in the
implementation of an electronic medication administration
system [16]. By engaging patients in interviews to determine
the best methods for identifying mental health patients through
the barcode scanning process, an improvement in medication
scanning rates and reduction in medication errors was realized
[7]. In another study, patients engaged in user interface testing
of a patient portal improved the usability and uptake of the
technology by marginalized patient populations [18]. These
examples show that active ways (eg, incorporating patients on
design teams and obtaining patient feedback preimplementation
of a health IT) of engaging patients and family members in
health IT activities can be beneficial [18]. If health care
organizations begin to effectively engage their patients and
families in the development, adoption, use, and evaluation of
health IT more regularly, there may be an increasing number
of benefits realized.

Engaging patients and family members in decision making
related to health services is not a new concept [19]. In fact,
patients have engaged with health care organizations in many
ways for several years now, such as advising health care
institutions about health service delivery and patient-oriented
health research [20]. In the United States, the Patient-Centered
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Outcomes Research Ingtitute has advocated and funded the
engagement of patients in many research initiatives [21].
However, patient engagement in heath IT development,
adoption, use, and evaluation is not as mature asit isin patient
participatory medicine for health service delivery. The term,
patient engagement, in this context broadly encompasses
processesthat involveinforming and/or partnering with patients
[22], toinform health service planning and delivery of the health
IT. Engaging in a patient’s own health care is outside of the
scope of this discussion.

The objective of this scoping review wasto explore studiesthat
aim toimprove outcomes of health I T initiatives through patient
and family engagement and to explore practical strategies that
health care organizations can leverage to meaningfully engage
patients and families across the continuum of heath IT
initiatives. The review specifically focuses on how patients and
family members can be involved in the health service planning
and delivery context and not how they are more engaged in their
own care.

Methods

This scoping review adopted the 5-step framework defined by
Arksey and O’'Malley [23] and updated by Levac et a [24].
These steps include the following: (1) identifying the research
question (RQ), (2) identifying relevant studies, (3) selecting
studies for data collection, (4) charting relevant data, and (5)
summarizing and reporting the result [23,24]. Ethical approval
was not required for this study. The following sections outline
the steps followed to conduct the review.

Step 1: Identifying the Research Questions

The literature review was conducted to answer the following
three RQs:

« RQL: What current frameworks, models, or theories have
been used to guide patient and family engagement in health
I'T adoption, use, implementation, selection, and eval uation?

« RQ2: What studies have been done on patient and family
engagement strategies in health IT adoption, use,
implementation, selection, and evaluation? And what are
their results?

«  RQ3: What patient and family engagement frameworks
(not specific to health IT), studies, and/or resources can be
applied to hedth IT adoption, use, implementation,
selection, and evaluation?

The use of the 3 RQs was done to clearly articulate the scope
of the review and explore literature that can be applied broadly
to patient and family engagement in health IT projects or
initiatives. The following assumptions were madeto clarify the
terminology used in the study when developing the RQs. The
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broader term health 1T was used to represent various forms of
IT used in health contexts such as (but not limited to) EHRs
(patient records accessible viaacomputer) [25], patient portals
(securewebsitesthat allow patientsto accesstheir health record
and other functions such as booking a medical appointment)
[26], care coordination portals, and maobile health apps (use of
mobile devices to provide health care services) [27]. RQs and
terminol ogy wererefined through consultation with the members
of the research team and a patient and family advisory
committee. The patient and family advisory committee was
based at a Canadian hospital located in Toronto, Ontario.

Step 2: Identifying Relevant Studies

With the guidance of a research librarian with experience
conducting scoping reviews, a search strategy was developed
using the following databases: MEDLINE, PsycINFO,
Culmulative Index for Nursing and Allied Health Literature,
Theses Canada, and the Education Resources Information
Center. These databases are all commonly used in hedth
science—related literature reviewswith afocus on health services
and were made available through the organizations in which
the authors are employed. A primary search strategy was
devel oped for the MEDL INE database (see Table 1) and adapted
to be used for the other electronic databases.

The search strategy used a combination of relevant Medical
Subject Headings terms identified by the research librarian and
keywords with Boolean terms (search combinations are shown
in Table 1 viathe use of the various search syntax shown above).
The database search was supplemented with a search for
unpublished gray literature related to patient engagement
frameworks and toolkits. The search tool by the Canadian
Agency for Drugs and Technologies in Health, Grey Matters,

Table 1. Shows the search strategy developed for the MEDLINE database.
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guided thegray literature search. A search using Google'ssearch
engine was also completed. Additional methods for identifying
relevant resources included the following: (1) reference
searching from key article referencelists, (2) input from health
IT experts, and (3) the patient and family advisor committee.

The gray literature search used keywords to refine the search
that included the following: ehealth, el ectronic medical records,
electronic health records, patient portals,
patient/families/caregiver engagement, ehealth adoption, use
and evaluation, frameworks strategies/ resources/ tools/ toolkits,
and health IT. Searches were completed between June and
December 2018, and the screening process took part in early
2019.

Inclusion/Exclusion Criteria

Studies and frameworks in any clinical or health care setting
were included. The studies and documents assessed were not
limited to their date of publication or country of origin. Studies
not published in English were excluded from this review.
Systematic reviews were not eligible, but their reference lists
were screened to find supplementary relevant studies. Studies
that did not explicitly address patient or family engagement
were excluded from the review. The focus of the review was
on studies that involved, engaged, or empowered patients,
families in the decision-making process, and across al stages
of ahealth IT initiative for health service planning and delivery
and not studies that focused on technologies that can be used
to engage patients, families, and/or caregivers in their care.
Studies that focused on patient engagement as an outcome of
integrating and enabling technologiesin the care process were,
therefore, excluded.

No  Searches Results

1 health records, personal/or patient portals/ 1531

2 exp Medical Records Systems, Computerized/ or exp Electronic Health Records/ or exp Hospital Information Systems/ or exp 235,853
Information Systems/

3 exp Peatient Participation/ 23,426

4 ((patient or family or caregiver) adj2 (engag* or involv* or empower* or activat* or participat*)).mp. 46,576

5 framework.ab,ti. 217,304

6 exp Telemedicine/ 24,262

7 exp Peatient Portals/ 179

8 “patient and public involvement” .kw. 145

9 exp Medical Informatics/ 419,180

10 theory.ab,ti. 303,436

11 model.ab,ti. 1,870,340

12 Search #5 or Search #10 or Search #11 [framework set] 2,259,697

13 3or 4 or 8 [patient engagement set] 46,658

14 Biomedical Technology/ 5923

15 Search #1 or Search #2 or Search #6 or Search #7 or Search #9 or Search #14 [eHealth set] 472,799

16 Search #12 and Search #13 and Search #15 558
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Step 3: Study Selection

Numerous records were retrieved from the academic database
search and gray literature search. Literature screening was
completed using the Covidence systematic review software
[28]. The software removed duplicatesfrom the database search
to aid with screening. Once duplicates were removed, 2 members
of the research team independently screened the article titles
and abstracts to determine if the full-text article should be
retrieved and assessed. After the title and abstract screening,
the inter-rater  reliability score was  caculated.
Conflicts/discrepancies between screeners were resolved by
discussion between the 2 screeners, and if consensus was not
reached, athird member of the research team was consulted.

Step 4: Charting the Data

From each included study or gray literature document, pertinent
information was extracted and summarized to address the RQs.
This information included the following: descriptions of the
study (study name, authorship, country of publication, journal
published, study design, and population study), study methods
(engagement strategies employed by researchers), and all study
results related to the RQs (lessons learned and recommended
engagement strategies).

Step 5: Collating, Summarizing, and Reporting Results

Results were collated, summarized, and reported based on the
RQ or RQsthat the article addressed. Descriptive statisticswere
used to summarize characteristics of the articles found through
the database and gray literature search. A content analysis was

https://www.jmir.org/2019/10/e14683
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performed on the identified studies to identify and record
overarching themesthat emerged. The approach to categorizing
themeswasan iterative, inductive processinvolving 2 members
of the research team. The 2 members of the research team met
after the data extraction process to create and refine the
overarching themes identified. The recommended patient
engagement strategies and considerations discussed in the
included articles were a so recorded.

Results

Characteristics of the I dentified Studies

A total of 1395 academic literature records, or gray literature
documents, were retrieved from the academic and gray searches
and expert consultation. During the abstract and title screening
process, the inter-rater reliability between the 2 independent
raters (KL/DM) was above 75% (Cohen kappa=.44). After the
full-text records were assessed, 35 (n=35) academic articlesand
23 (n=23) gray literature documents met the inclusion criteria
(see Figure 1). The publication date of the academic articles
and gray literature ranged between 2005 and 2018. The studies
were conducted in the United States (n=14), and the remaining
publications originated in other countries located in North
America, Europe, and Asia. Fromthe gray literature, 13 (n=13)
documents were published in Canada, 4 (n=4) in Australia, 3
(n=3) in the United Kingdom, and 3 (n=3) in the United States.
Table 2 provides an overview of the design of the academic and
gray literature included in this review. Multimedia Appendix 1
provides the full data extraction table for all included records.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram indicating the flow of records reviewed during the literature
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Table 2. Design of the identified academic and gray literature (N=58).

Design Statistics, n (%)
Quantitative 1(2
Quialitative 21 (36)

Mixed methods 1(2

Other academic papers (eg, case reports and editorials) 12 (20)
Reports/websites/other forms of gray literature 23 (40)

RQ1: Current Health Infor mation Technology—Related
Frameworks, Modéls, or Theories

A total of 2 articles outlined frameworks or models that have
been used to effectively guide patient and family engagement
in health IT adoption, use, implementation, selection, and
evaluation [29,30]. In the first article that addresses RQ1, the
Healthcare Information and Management Systems Society
patient engagement framework was discussed. This framework
was created to inform health care organizations on how to

https://www.jmir.org/2019/10/e14683
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leverage health IT systems to implement patient engagement
strategies [29]. The framework outlines 5 approaches to
engagement that align with the International Association for
Public Participation’s spectrum for community engagement and
suggest tools such as patient-accessible records and
patient-specific education to inform and partner with patients.
Although thesetools are not at the health service delivery level,
the stages of engagement discussed in the framework are
applicable to health IT health service planning and delivery.
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These stages of engagement are as follows: (1) inform, (2)
consult, (3) involve, (4) collaborate, and (5) empower [22].

The second article that addressed RQL1 is a study by Walker et
al that outlined an eval uative model for health I T implementation
[30]. Walker et a engaged patient groups through a series of
focus groups and an online forum to understand the evaluation
needs of patients related to an inpatient portal implementation.
Through a nominal group approach, patients specified the
following 2 categories of patient-specific outcomes that should
be incorporated in an evaluation of an inpatient portal: (1)
outcomes related to the explicit use of the inpatient portal and
(2) outcomes related to the tacit knowledge gained by having
access to an inpatient portal [30]. Explicit use of the inpatient
portal may result in achangein patient satisfaction, which can
be a measure of patient outcomes as a result of portal
implementation and use [30]. Tacit knowledge that is gained
from using the inpatient portal could result in change in patient
engagement in health I'T, which can be a measurable outcome
[30]. The model demonstrates that soliciting patient feedback
on explicit portal use and changesin tacit knowledge is needed
for a multifaceted evaluation of an inpatient porta
implementation.

RQ2: Patient and Family Engagement Strategiesin
Health Information Technology I nitiatives

A total of 19 (n=19) studieswereidentified that utilized patient
and family engagement strategies in health IT adoption, use,
implementation, selection, and evaluation. A finding of 2 studies
related to the use of engaging patients through multiple digital
modalities. A study by Athilingam et a engaged patientson the
design, potential features, and the ease of use of amobile health
app to improve self-care in heart failure [31]. Interviews were
conducted with 10 patientsand 4 cardiol ogists before theinitial
prototype was developed. The authors concluded that existing
mobile health apps have not been widely adopted and suggested
the mixed use of internet, email, and text messages for
promoting better communication and long-term engagement
with digital health apps [31]. Another study by Lafata et a
reiterated the need for different digital modalitiesto effectively
engage patients from vulnerable patient populations[32].

Multidisciplinary, Team-Based Approach

A tota of 4 (n=4) studies suggested that a multidisciplinary,
team-based approach would be an effective engagement strategy
for engaging patients and families in the use of health IT
[33-36]. A study by Ackerman et a examined the patient
engagement strategies during the implementation of a patient
portal at 5 community health centers [33]. Portal champions
reminded clinicians and staff to encourage patients to sign up
for the portal. Volunteers, front desk clerks, and medical
assistants provided enrollment assistance to patients and used
clinic computers to demonstrate to patients how to use portal
services. The study by Ackerman et a found that the uptake
and use of the portal improved when patients were engaged by
trusted staff members or clinicians. Results from the study by
Raval et a concluded that the engagement of apediatric surgeon
and physician assistant was crucia to the success of recruiting
and engaging patients in the development of a mobile app for
colorectal disease management [34]. As the clinical team was
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available during the planning stages of the research project, it
helped ease the process of engaging patients in the study. Asa
result, pediatric patients and their family members who were
already visiting the hospital were successfully recruited and
provided useful feedback. Similar recommendationswere made
by Krist et al and Shapiro-Mathews et al [35,36]. In astudy by
Krist et al, patient engagement strategies in primary care
practices were evaluated [35]. Primary care offices had
registration staff pass out information to patients, had nurses
discuss how to sign up for a patient portal, and other clinicians
communicate the value of signing up for the patient portal. Krist
et al concluded that ateam-based approach to engaging patients
positively influenced the uptake of the patient portal compared
with the clinician-dependent approach to engaging patients. The
article by Shapiro-Mathews et al outlined an institutional
strategy for mobile health technologies that requires an
interdisciplinary approach [36]. A clinical nurse specialist and
other health care professionals can facilitate a team-based
approach to engage patients, provide patient education, and
inform the design of mobile appsthat meet the needs of patients.

Training/Education of Patients

A total of 8 (n=8) articles highlighted the importance of
training/education of patients in the success of heath IT
adoption, use, implementation, selection, and evaluation. The
resultsfrom astudy by Anshari et al showed that the availability
of a Web-based health educator is important to improving the
health literacy of patients and empowering patients to control
their own health and health information [37]. Greysen et d
conducted a randomized controlled trial where patients in the
intervention arm received tailored, structured education
regarding the use of a patient portal at the bedside [38]. Study
results suggested that bedside portal training produced a trend
of increased ability to log in and navigate the portal, satisfaction
with portal use, and frequency of portal use after discharge. Van
den Bulck et a explored patient needs, expectations, and
attitudes toward a patient portal by administering an online
survey to recruited patients [39]. Results showed that digital
health literacy is a key factor to portal adoption and providing
training to patients could provide exposure to using the portal
and create appropriate expectations of what the portal iscapable
of. Another study by Wildenbos et al explored experiences and
perspectives of older adult patients using apatient portal 1-year
postimplementation of the technology [40]. The results from
the study by Wildenbos et al concluded that health literacy level
of patients was a strong factor that influenced the patient’s
overal interest and perceived ability to use the patient portal.
Although the previously discussed training/education methods
may be most directed at engaging patients in their own care,
similar methods could be used to orient patients before engaging
in a heath IT initiative aimed at supporting adoption, use,
implementation, selection, and evaluation.

Training of Health Care Providers

In addition to training patients on the use of health I T, the study
by Raval et al also recommended that health care providers may
need to be trained to address potentially low levels of
self-efficacy of employing effective patient engagement methods
[34]. Wildenbos et a also emphasized the need for health care
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providers to be trained regarding how to effectively engage
patients[41]. Likewise, astudy by Metting et al explored patient
needs and opinions through focus groups to facilitate the
development of patient Web portals [42]. A training activity
that was recommended included training health care providers
to effectively communicate with patients with regards to
engagement specific activities.

RQ3: General Patient and Family Engagement
Framewor ks, Studies, and Resources

A total of 13 (n=13) academic sources and 23 (n=23) gray
literature sources were found that employed patient and family
engagement strategies for research and clinicaly relevant
projects that were not health 1 T—specific, but the principles or
findings embedded within them could potentially be applied to
this context. In turn, relevant principles and findings may be
included in a future health IT—specific patient and family
engagement framework or set of recommendations for health
care organizationsto utilize. Of the 13 academic articles, 6 (n=6)
explicitly outlined frameworks that can be used to involve
patients and family memberswithin nonhealth I T contexts such
as research, health service ddlivery, and quality improvement.

A framework proposed by Carman et al was widely used to
inform effective patient and family engagement strategies in
health IT adoption, implementation, use, selection, and
evaluation [43] (see Figure 2). The framework outlines 3
categories of engagement activities across a continuum: (1)
consultation, (2) partnership, and (3) shared leadership. These
3 categories can be applied in different levels of the health care
system, which was segmented by the authors as follows:

Leung et d

individual care, organization governance, and government
policy. The framework highlighted individual factors that can
potentially impact a patient’s willingness and ability to engage
with the health care system such as health literacy and education
level. At the ingtitutional level, health care organizations and
staff can aso encourage patient engagement through
demonstrating that patient participation and leadership is
imperative to the achievement of organizational goals[43].

Policies and practices that can influence patient engagement
can create expectations that patients can and will serve as
advisors and decision makers on committees and
patient-centered councils. Bridgepoint Hospital in Toronto,
Canada, implemented practices that brought patients, families,
and hospital staff together to redesign health care services at
the hospital and improve the overall patient experience [44].
Patients and family members at the hospital were recruited as
advisorsto review the hospital quality improvement processes.

At the government level, policy makers can create mechanisms
so that patients can provide input in public policy, such as public
deliberation sessions, town hall meetings, public hearings, or
regulatory comment processes [43]. Nonprofit organizations
and government agencies can also aid in creating funding
mechanisms  requiring patient participation in the
decision-making process. These efforts to encourage patients
and family member participation in quality improvement
processes broadly can be applied specifically to the health IT
context, creating mechanisms that encourage patients and
familiesto providetheir input in health | T—related projects and
policies.

Figure 2. Multidimensional framework for patient and family engagement in health and health care (permission from author and publisher obtained

to useimage, and copyright obtained).
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A number of theidentified studies that addressed RQ3 utilized
different strategies to engage patients in a clinical research
network or to engage the youth in projects led by academic
researchers (see Table 3).

Leung et d

Guidance documents and reportsidentified in the gray literature
highlighted key attributes to patient engagement broadly in the
health care and research context. Gray literature sources
highlighted key considerationsto guide health care organizations
in preparing for engagement activities (see Table 4).

Table 3. A list of common strategies used in identified academic studies to engage patients and family members.

Recommended strategies

Identified studies

Provide stakeholders with clear expectations, roles, and responsibilities (eg, number of hours

and anticipated deliverables)

Develop policy or practice that providesincentive or compensation to stakeholdersfor their time
and efforts (food, travel, reimbursement for time, and provision of training opportunities)

Engage stakeholders early in the planning and devel opment stage of the project

Be transparent about patient contributions being used and making an impact on the project

Prioritize effective communication with regular updates and provide explanation of research/med-

ical terminology and show that patients are being valued as partners

Allow stakeholdersto meet in aconvenient time (eg, weekday evenings) and location (eg, remote

access)

Engage a group of more than 2 patients so that they can support one another and have shared

discussion

Leverage clinical providers as trusted agents

Provide adequate preparation (orientation, training, and resources) for both the engaged stake-

holders and the team members engaging stakeholders

Use established networks of stakeholder groups

Identify concepts that may be confusing and set aside time to explain them in jargon-free terms

Perfetto et al (2018) [19], Arkind et al (2015) [45],
Boyer et a (2018) [46], Hawke et a (2018) [47],
Hamilton et al (2018) [48], Shelef et al (2018) [49],
Warren et a (2018) [50]

Perfetto et al (2018) [19], Arkind et al (2015) [45],
Hawkeet a (2018) [47], Hamilton et a (2018) [48],
Shelef et a (2018) [49], Warren et al (2018) [50]

Perfetto et a (2018) [19], Arkind et al (2015) [45],
Boyer et a (2018) [46], Chung et a (2018) [51],
Faulkneret al (2018) [52]

Perfetto et al (2018) [19], Hawke et al (2018) [47],
Chung et a (2018) [51], Coathup et al (2016) [53]

Boyer et a (2018) [46], Chung et a (2018) [51],
Faulkneret al (2018) [52], Coathup et al (2016) [53]

Perfetto et al (2018) [19], Arkind et al (2015) [45],
Hawkeet al (2018) [47], Hamilton et al (2018) [48]

Perfetto et al (2018) [19], Hamilton et al (2018)
[48], Faulkneret al (2018) [52]

Boyer et a (2018) [46], Chung et a (2018) [51],
Suarez-Balcazar (2005) [54]

Boyer et a (2018) [46], Suarez-Balcazar (2005)
(54]

Perfetto et al (2018) [19], Boyer et a (2018) [46]
Hawke et al (2018) [47], Hamilton et al (2018) [48]

Table 4. Key considerations from existing engagement frameworks and toolkits when preparing for engagement.

Considerations when preparing for engagement Identified studies
Clarify objectives and impact of engagement activities [55-57]

Clarify why stakeholders can get involved [21,58-61]
Discuss preferences of ongoing communication to ensure that all stakeholdersinvolved arein-  [62,63]

formed throughout

Determine the appropriate level of engagement that meets patient and organizational goals [64]

Clarify and document roles, responsibilities, and scope of engaged population that are agreed  [58,59,63,65]
upon between project team and engaged popul ation

Define time commitment and expectations from the engagement team [55,56,58,60,62]
Consider potential barriers for engagement [62]

Plan to protect patient privacy [56]

Involve patients in the planning process [21,56,57,59,64,66]

Allocate financial resourcesto reimburse participantsfor expensesincurred whilebeinginvolved [56,58-60,63,67,68]

in project (eg, time, travel, training, translation, and childcare)

Additional considerations and characteristics were highlighted
to support patients, family members, and staff in health care
organizations during engagement activities (see Table 5). In
addition to preparing and supporting engagement, 9 (n=9) gray
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literature sources highlighted the importance of conducting an
evaluation to ensure that initiativesto engage patientsand family
members are meaningful and provide valuefor all stakeholders
[21,57,59,61-65,67]. Studies encouraged the use of quantitative
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measures and measuring against specified objectives to
demonstrate the value of engagement [57,67]. Different
evaluative methods were described such as providing evaluation
forms, conducting surveys, and engaging in discussions with

Table 5. Key considerations to support patients and family members during

Leung et d

patients to provide the opportunity for giving constructive
feedback. The use of surveys and feedback forms allows for
organizations to solicit feedback anonymously, which may be
preferred by some patients and family members [62,63,69].

engagement activities outlined by gray literature sources.

Considerations when supporting engagement activities Identified studies
Meet patients/familiesin their own environments and communities [59,60]
Schedule meetings at a variety of different times (not just during working hours) [59]

Allow for family presence when engaging patients [66]

Engage 2 or more patients at atime [56]

Provide training and support for stakeholders to effectively communicate and partner with each  [58,60,62]
other

L everage Web-based tools when providing training for patient engagement [68]

Ensure researchers/project leads have the necessary skills to involve patients [58,59]
Provide patients with background information/readings before preparing for meetings [56,63]
Provide patients with opportunities for professional development (eg, authoring manuscriptsand [21,60,62,67]
presenting at conferences)

Embed patient partnersin existing governance structures (eg, boards, steering committees, advi- [55,64,67,70]
sory councils, and patient groups)

Communicate in jargon-free language [57]

Track and update clear timelines of each milestone [68]
Leverage health care professionals and their ability to encourage patients to engage [71]

Clearly articulate the type of patient information being shared and why [56]

Be transparent about the constraints and why input may not be always used [58,59,61,63,68,72]
Outline outcomes that are important to patients and can improve their quality of life [55]
Frequently check in with patients for any questions and to keep them informed (eg, through [62]

progress reports or newsl etters)

Provide opportunity for stakeholders to use multiple channels of communication (eg, written [59,63,70]
communication, emails, phone calls, and social media)

Provide thank you letters, along with feedback and suggestions for future involvement [68]

Discussion

Primary Findings

Patient and family engagement has become atopic of increasing
interest in the research community in the last several years. In
fact, the mgjority (57%, 33/58) of the included studies in this
review have been published since 2017. |dentified studies have
highlighted the importance of involving and partnering with
patients in health IT design and development [51,73]. Several
studies have used a variety of strategies and outlined
considerations when engaging patients and family membersin
health IT-related projects. These studies outlined several
considerationsfor engaging patients and families, mainly when
preparing for engagement or in the early stages of the
engagement process (see Table 4). Strategies that were
consistent among the identified studies include providing
incentives and reimbursement for patients, clarification of
patient roles and responsibilities, and demonstrating the value
of engagement to patients. However, there is alimited amount
of literature that have established aframework, model, or theory,

https://www.jmir.org/2019/10/e14683

or set of recommendationsthat can be used to guide patient and
family engagement in health I T initiatives. As aresult, thereis
no standardized methodology or resource for engaging patients
and family members effectively for health IT initiatives. The
development of a practical framework (borrowing concepts,
recommendations, and relevant principles from the nonhealth
IT literature) to guide health care organizations and health care
providers within this unique context is needed. One main
limitation for the development of a standardized framework is
that it may not capture the unique needs of all diverse patient
groups. Therefore, additional resources may be required to
supplement and guide effective patient and family engagement
for headlth IT initiatives; however, starting with a resource that
health care organizations can use to engage in this important
work, is needed.

Patient engagement is a broad term that can be defined by
varying levelsof involvement from the patient. The overall goal
of patient engagement may not always be about moving to a
higher level of engagement and patient empowerment. The
study by Hamilton et al outlined a key recommendation of
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patients valuing the freedom to become gradually more engaged
at their own pace. Therefore, desired objectives and the impact
of engagement need to be discussed and agreed upon between
the organization and the engaged stakeholders. Many health
care organizations recogni ze the varying degrees of engagement.
A total of 9 (n=9) citations found in thisreview referred and/or
adapted the participation spectrum outlined by the International
Association for Public Participation that identifies different
levels of stakeholder and community participation [22]. These
findings are relevant not only in the broader health care or health
research settings but can be applied to health IT contexts.

Comparison With Past Work

This scoping review addsto existing literature reviewsthat have
articul ated successful engagement characteristicsand approaches
within the health research context [74]. The impact of
engagement can be profound. The review by Manafo et al
documented outcomes when engaging patientsin health research
that include the following: (1) patients feeling empowered, (2)
improved trust between researcher and patients, and (3)
decreased attrition of study participants. Increased engagement
has also positively impacted health I T projectsin different ways
such as increased usage of hedlth IT, satisfaction with health
IT use [35,37,38], and the obtainment of quality/safety-related
outcomes [17]. A review on patient involvement in health
research by Shippee et al concluded that available literature on
patient involvement focused on 1 research phase and particularly
earlier stages of research. Similarly, academic studies have
involved patients in specific stages of health IT projects, such
as the usability testing or the implementation of an inpatient
portal and not necessarily throughout all stages of the health IT
lifecycle. Anarticle by Petersen articul ated that despite patients
being actively involved in conducting research, patients are
often not involved with setting the research agenda, evaluating
results, or discussing next steps[20]. Similarly, thereislimited
evidence reporting or evaluating engagement strategies across
multiple phases of a health IT project. As a result, there is a
need for further research on sustained engagement throughout
different stages of health IT projects and how strategies may
differ depending on whether the organization isin adevelopment
or implementation phase of a health IT project. Thisis where
identifying findings from the nonhealth IT literature may add
value.

Studies have highlighted the important role of health providers
in the engagement and activation of patients [57,65]. A study
by Graffigna concluded that health providershave acrucial role
ininfluencing the engagement and activation of type 2 diabetic
patientsin using health I T toolsto manage their health condition
[75]. Furthermore, several academic and gray literature sources
have highlighted the need to incorporate patients and families
in underserved populationsin heath I T initiatives. Involvement
and feedback that reflects the diversity of the community can
allow organizations to gain a better understanding of the
diversity in patient needs[59,68,76,77]. Studies suggested that
there were economic and ethnic disparities associated with the
use and adoption of health IT [78,79]. Future studies could
explore methodsin which current engagement strategies can be
adapted to effectively engage patients and families from
underserved populations. There is also opportunity for health

https://www.jmir.org/2019/10/e14683

Leung et d

care organizations that primarily work with underserved
populations to document and disseminate their strategies in
effectively engaging these populations.

Gray literature sources have outlined the importance of
evaluating engagement activities to quantify the value of
engagement and provide constructive feedback on how
engagement initiatives can be improved [63,67]. Evaluation
methods that have been recommended include having feedback
discussions with patients, providing evaluation forms, and
surveys. Other sources have also considered standardizing
evaluation by building evaluation componentsinto project plans
and leveraging existing standardized tools to evaluate the
process and impact of engagement [56,59]. A study by Abelson
et al developed a patient engagement evaluation tool that can
be used by health care organizations broadly. The evaluation
tool consists of 3 unique questionnaires used to evaluate the
following 4 evaluation principles: (1) integrity of design and
process, (2) influence and impact, (3) participatory culture, (4)
collaboration, and (5) common purpose [80].

Despite the number of toolsthat have been devel oped to evaluate
public and patient engagement, there is a lack of consistency
on how engagement strategies are evaluated, and few studies
have quantitatively evaluated measures of engagement. A
literature review by Esmail et al outlined that there were only
2 studies that evaluated patient engagement within the health
research context using quantitative measures [81]. A review by
Dukhanin et a identified other existing evaluation tools but
concluded that the methodol ogy of each tool varies significantly
[82]. Therefore, implicationsfor research include the validation
of existing evaluation tools and the combined use of qualitative
and quantitative tool sto assess engagement. Furthermore, many
existing evaluation tools rely heavily on process metrics and
measure perceived benefits of engagement [82]. Thereisaneed
for health care organizations to increase adoption and use of
outcome metrics, such as changes in patient knowledge and
attitudes toward engagement, to evaluate patient, public, and
community engagement. Meaningful evaluation efforts require
capacity and commitment from health care organizations [80].
An implication for health care organizations is to internally
build the capacity and culture that supports evaluation efforts
to improve the engagement process for patients, families, and
organizations.

Limitations

This review has a few limitations that should be considered
when reviewing its findings. The exploration of engagement
strategies broadly has led to several considerations and
recommendations for how to engage patients and families in
health IT initiatives. As identified in the literature, there is a
spectrum that exists within the context of patient engagement.
Patients can be actively or passively involved in heath IT
initiatives, and this distinction should be further explored
throughout the stages of engagement within the health IT
context. A morefocused approach that appliesto specific health
care settings may be completed to solicit results that are
appropriate for specific contexts.

Regarding the review methodol ogy, there were challenges with
the search strategy regarding the use of broad terms such as
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theory, model, and frameworks. The terms theory, model, and
frameworks were taken from common terminology and
approaches used inimplementation science[83]. Thiswasdone
to capture as many different types of engagement tools that
could guide future engagement strategies; but as aresult, there
were a significant number of studies that did not meet the
appropriateinclusion criteriafor thisreview but wereidentified
in the initial search. The review included studies published in
English only. There is a possibility that relevant studies and
resources from health care organizations in non-English
speaking countries that have studied or devel oped engagement
strategiesin health I T settings were excluded.

Conclusions

Leung et d

engage patients and family members in health care and the
positive impact that can emerge when patients and family
members are engaged. Severa studies have employed avariety
of engagement strategies to engage diverse patient populations
in heath IT projects. Currently, no framework, set of
recommendations, or resource document has consolidated all
of the lessons learned and considerations to guide health care
organizations when engaging patients and family membersin
a health 1T—specific project. There is much to learn and
incorporate from the nonhealth | T—specific work that has already
been done. With the increasing number of studies reporting
their findings of engaging patients in heath 1T—related
initiatives, continuing efforts to evaluate and validate these
engagement strategies is needed.

Several studies and gray literature documents identified in this
review have reported their findings on successful strategies to
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Abstract

Background: The use of mobile health (mHealth) technologies to improve popul ation-level health outcomes around the world
has surged in the last decade. Research supports the use of mHealth apps to improve health outcomes such as maternal and infant
mortality, treatment adherence, immunization rates, and prevention of communicable diseases. However, devel oping countries
face significant barriers to successfully implement, sustain, and expand mHealth initiatives to improve the health of vulnerable
populations.

Objective:  We aimed to identify and synthesize barriers to the use of mHealth technologies such as text messaging (short
message service [SMS]), calls, and apps to change and, where possible, improve the health behaviors and health outcomes of
populations in developing countries.

Methods: We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses checklist. Deriving search
criteriafrom the review’s primary objective, we searched PubMed and CINAHL using an exhaustive terms search (eg, mHealth,
text messaging, and developing countries, with their respective Medical Subject Headings) limited by publication date, English
language, and full text. At least two authors thoroughly reviewed each article’s abstract to verify the articles were germane to
our objective. We then applied filters and conducted consensus meetings to confirm that the articles met the study criteria.

Results: Review of 2224 studies resulted in afinal group of 30 articles for analysis. mHealth initiatives were used extensively
worldwide for applications such as maternal health, prenatal care, infant care, HIV/AIDS prevention, treatment adherence,
cardiovascular disease, diabetes, and health education. Studies were conducted in several developing countries in Africa, Asia,
and Latin America. From each article, we recorded the specific health outcome that was improved, mHealth technology used,
and barriers to the successful implementation of the intervention in a developing country. The most prominent health outcomes
improved with mHealth were infectious diseases and maternal health, accounting for acombined 20/30 (67%) of thetotal studies
in the analysis. The most frequent mHealth technology used was SM S, accounting for 18/30 (60%) of the studies. We identified
73individual barriersand grouped them into 14 main categories. Thetop 3 barrier categorieswereinfrastructure, lack of equipment,
and technology gap, which together accounted for 28 individual barriers.

Conclusions: This systematic review shed light on the most prominent health outcomes that can be improved using mHealth
technology interventions in developing countries. The barriers identified will provide leaders of future intervention projects a
solid foundation for their design, thus increasing the chances for long-term success. We suggest that, to overcome the top three
barriers, project leaders who wish to implement mHealth interventions must establish partnerships with local governments and
nongovernmental organizations to secure funding, leadership, and the required infrastructure.

(J Med Internet Res 2019;21(10):e13263) doi:10.2196/13263
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Introduction

Background

Mobile devices are acheap source of technology for addressing
health care needs in devel oping countries. With the expansion
of technology, mobile health (mHealth) is a tool that can be
used to exchange health information for improving health
outcomes through short message service (SM S) text messaging,
mobile apps, and calls[1]. mHealth offers simplicity, efficiency,
and effectiveness to patients due to its ability of rapid
communication. mHealth intervention is a useful tool due to
the ability to be accessible at the user’s convenience. Mobile
apps can be used to assess and measure the impact of a specific
disease or may actualy prevent aspecificillnessfrom occurring.
A simple text can communicate, store, retrieve, and remind
patients of their health status or deliver messages that promote
healthy behaviors and choices. It isan inexpensivetool that can
reduce the disparities of health in developing countries. Health
care professionals now use smartphones or tablet computersto
accomplish tasks for which they once used to need a pager or
apersonal digital assistant [2,3].

Definition of Key Terms

The term barrier is defined as “something that separates one
thing from another” [4]. It is anything that prevents a certain
goa from being achieved [4]. The second term, mHealth, is
defined as a“medical and public health practice supported by
mobile devices, such as mobile phones, patient monitoring
devices, personal digital assistants, and other wireless devices’
[5]. A developing country is a country that has a slow rate of
industrialization, low per capita income, high unemployment,
high poverty rate, and low standard of living [6]. Developing
countriesusually rely on developed countriesfor their economic
growth and prosperity [6].

Rationale for the Review

mHealth is atool that has had a positive impact on devel oped
countries and has contributed to improving the health outcomes
of populations around the world [7]. Specifically, researchers
have focused on SMS in hedth care, and leading health
organizations recommend its use [8]. Around the globe,
mobile-cellular subscriptions will soon match the number of
the population worldwide and are expected to continue to
increase [9]. This is especialy true in the developing world,
where the market has not yet reached saturation [9]. mHealth
has closed the gap in the digital divide in low-resource areas
[2Q]. In the developing world, the World Health Organization
reported a shortage of health care workers in 57 countries,
resulting in a clear opportunity for innovative and effective
solutions to help improve the health outcomes of their most
vulnerable populations [11]. Mobile technology devices such
astablets, phones, computers, and tracking devices can be used
to support and enhance health carein developing countries. The
use of text messaging to promote healthy behaviors and healthy
choices can be considered a groundbreaking component in
improving population and community health.

https://www.jmir.org/2019/10/e13263

Context of Other Evidence

Many studies have been carried out to determine the efficiency
of mHealth in developing countries. A literature review of
SMS-supported interventions for surveillance, management,
treatment compliance, and prevention of noncommunicable
diseasesin India, South Africa, and Kenyafound mobile phones
to be well accepted by the population; however, high-quality
intervention designed studies were needed [12]. In Nigeria,
mobile device questionnaires were used to understand the
perceptions of women at high risk of maternal death; although
over 90% of women owned mobile phones, innovative methods
were lacking to strengthen the delivery of maternal health
information to those hard-to-reach populations[13]. In Zambia,
SM S was found to have the potential to diagnose HIV early in
infants by accelerating the delivery of results of blood sample
testing to clinics, but the identification of lack of mobile phone
ownership during the design of the study was found to hinder
the success of the intervention [14].

In China, a smartphone app and text messaging were used to
improve vaccination coverage among children, as well as the
consumption of infant micronutrient powder packets [15].
Caregivers suspicious beliefs and lack of acceptability were
the major causes negatively affecting the success of the mHealth
intervention [16,17]. In remote areas of Vietham, the mMom
app was used toimprove pregnant women’s maternal and infant
health knowledge. An anticipated challenge was the high level
of integration among local partners that required constant
communication and engagement for coordination of themHealth
initiative [3].

An exploratory qualitative study conducted in Latin America
and the Caribbean sought to further understand the needs of
underserved populations and their exposure to public health
interventions that used information and communications
technologies to highlight the scarcity of such tools to reduce
inequities. The greatest challengeswerethe lack of sustainability
for financial and technical resources due to the unreliability of
sustained external funding, poor intervention design caused by
the resistance of precedents, and lack of technological literacy
among participants unfamiliar with the use of information and
communications technologies [18].

A study designed for primary prevention of hypertension in
Argentina, Guatemala, and Peru found challengesthat consisted
of the unacceptability of mHealth innovations by the targeted
communities, and emphasized the need to tail or the interventions
to potential literacy chalenges attributed to lack of
understanding of cultural context [19]. In Brazil, a mobile
phone-based intervention to promote prenatal care practices
found that only one-fifth of women eligible for the study were
actually interested in participating [19]. In Tajikistan, Bolivia,
and Palestine, a behavioral change intervention was deployed
using text messages to bring awareness of using contraceptives
among the young to prevent unwanted pregnancies [20].
Negative attitudes toward and beliefs about contraception,
including the cultural stigma of having sex before marriage,
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being judged, and confidentiality concerns, limited participant
discussion of contraception with providers [21]. In urban and
rural areas of Guatemala, text messages were used to remind
parents of infants to attend vaccination visits and decrease
unnecessary morbidity [22]. This study concluded that client
preference for delivery modalities such as acombination of text
messaging and phone calls should have been considered to reach
the maximum amount of the targeted population [22].

Objective

While other studies have focused on the potential benefits of
mHealth in developing countries, our literature review sought
to define the barriers that impede the successful application of
mHealth (eg, SMS, cell phones, apps) interventions that aim to
improve health outcomes of a population in diverse developing
countries around the world. This knowledge may serve as a
useful tool for project leaders to consider when planning or
designing future mHedlth interventionsto strengthen the chances
of long-term, sustainable successin the community. To analyze
the use of mHealth in devel oping countries, more studies need
to examine the different types of barriers these countries face.
We conducted this literature review to determine what type of
mHealth initiatives are more popular in developing countries,
aswell asthe outcomes and barriersidentified by the respective
article authors. We aimed to provide a clearer understanding of
what initiatives have the best supporting evidence of improving
health outcomes by using mHealth approaches and of the
resources developing countries require to foster the long-term
and sustainable success of these projects.

Methods

Protocol Registration and Eligibility Criteria

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Multimedia Appendix 1) [23]. We did not register the review.
The main objective was to identify and synthesize the barriers
to the use of mHealth to improve the health outcomes in
developing countries. Articles were eligible for review if they
met criteria such as having a health outcome and involving the
use of mHealth technology in a developing country. We
analyzed articles only if (1) the full-text article was available,
(2) the article related to humans, (3) the article was published
between 2008 and 2018, and (4) the article was written in
English. Exclusion criteria for this review were systematic
reviews, articles unrelated to the objective of the review, and

https://www.jmir.org/2019/10/e13263
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no direct health outcome being involved. We did not consider
for this review any studies that were in progress. Finaly, we
removed duplicate articles from the literature matrix.

Information Sources and Search

In addition to reporting this review in accordance with the
PRISMA guidelines, we conducted it using techniques of the
Assessment of Multiple Systematic Reviews[24]. We searched
PubMed and CINAHL with an exhaustive search string
comprising Medical Subject Headings (MeSH), due to their
widespread availability, and Boolean operators. Multimedia
Appendix 2 provides a detailed list of MeSH terms. We
conducted searchesfor thisliterature review in September 2018.

Risk of Biasin Individual Studies

Our methods did not enable randomization, so to control for
selection bias, we conducted the search using exhaustive MeSH
terms, which are widely used in databases used for literature
research. To avoid influencing each other’sindividual opinions,
each researcher recorded his or her findingsindependently. We
calculated a kappa statistic to measure interrater reliability,
which refers to the agreement and consistency of article
selection. The kappa was .78, which reflects a moderate
agreement between the reviewers [25,26].

Results

Study Selection, Data Collection Process, and Data
Items

Figure 1 illustrates the search and selection process in each
database. Theinitial search in PubMed resulted in 535 articles,
and in CINAHL the search produced 1689 articles. The total
number of articles obtained from both search engineswas 2224,
Then, after applying limiters, we narrowed the PubMed results
down to 144 articles and CINAHL to 145 articles. All 289
abstracts were screened by at least two reviewers. Reviewers
screened abstracts recording their individual observations and
recommendations to either include or exclude each article. A
consensus meeting was then held to arrive at an agreement on
the selected articles. If there was adisagreement, athird author’s
vote was required to reach consensus. We produced alist of 58
abstracts germaneto the objective of the review. We distributed
these articles among our team in a manner that ensured each
article was analyzed by at least two reviewers. A second
consensus mesting arrived at afinal group of articlesfor analysis
of 30. The other articles were eliminated after afull reading.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of the literature search and selection process.
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Study Selection and Characteristics

Between September and November 2018, we reviewed the 30
articles germane to this review’s objective of defining the
barriers to implementing mHealth interventions in developing
countries. Results included mHealth initiatives covering health
outcomes such as prenatal care, infectious diseases, medication
adherence, appointment reminders, and chronic diseases
education. The articles in the group for analysis reported
interventions pil oted across several devel oping countries around
the world. We divided the 30 articles among the reviewers for
analysis by at least two reviewers. We held group consensus
meetingsto facilitate discussion of individual barriersidentified
in the articles.

Resultsof Individual Studiesand Synthesis of Results

We analyzed the articlesto determine the health outcomes most
commonly improved with mHealth interventions, the most used
mHealth technology, and, most importantly, the barriers that
hindered the adoption or impact of the mHealth interventions.
We break down each of thefindingsto provide acomprehensive
vision for future leaders who wish to implement mHealth
interventions in developing countries.

Among the articles analyzed, materna health was the most
prevalent health outcome with a frequency of 9 out of the 30
articles (30%) [27-35]. Infectious diseases and chronic diseases
were the second most prevalent health outcomes, with a

https://www.jmir.org/2019/10/e13263
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frequency of each of 8 of 30 (27%) articles [36,39-44,49-51].
The third most prevalent outcome was preventive health,
occurring in 5 of 30 (17%) articles [22,52-55].

The mHealth interventionsidentified in the literaturewere SMS
only; SMSor phone calls and voi ce messages, or both SMSand
phone call and voice messages, SMS phone app; multimedia
messages for diagnosis; and acombination of SM S, smartphone
app, and cellphones. We identified SMSin 28 of the 30 articles
we analyzed (93%). The use of SMS only was mentioned in 16
of 26 interventions (62%) [28-31,35,37,38,40-43,45-47,50,52].
SMS with or without phone calls and voice messages was the
second highest with afrequency of 4 of 26 interventions (15%)
[22,32,39,53]. Smartphone with the use of apps was the third
most commonly mHealth used with a frequency of 3 of 26
interventions (12%) [34,36,55]. I nterventions using multimedia
messages had a frequency of 2 of 26 (4%) [27,54]. Finally, the
combination of SMS, smartphone app, and cell calls occurred
inonly 1 of 26 (4%) interventions [33].

We classified the 73 barriersinto 14 categoriesidentified in the
30 articles. The categories are immature (or lack of)
infrastructure (10/73, 14%), lack of equipment (9/73, 12%),
technology gap (9/73, 12%), human resourceissues (7/73, 10%),
time or work conflict (7/73, 10%), cost (6/73, 8%0), lack of public
policy (8/73, 8%), literacy (4/73, 5%), language barriers (4/73,
5%), psychosocial issues (4/73, 5%) lack of training (3/73, 4%),
concerns about privacy and confidentiality of information (2/73,
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3%), lack of efficacy (1/73, 1%), and exposure of program (1/73, 30 (10%) articles; 1 article studied both Africa and South
1%). America (3%).

Figure 2 provides ageographic distribution of thestudiesinthe Table 1 summarizes the following details of each article
analyzed studies. Africaaccounted for 16 of 30 (53%) articles, analyzed: study design, sample size, technological intervention,
Asiafor 10 of 30 (33%) articles, and South Americafor 3 of health outcome, barriers identified, and world region.

Figure 2. Location of studies of mobile health technologies to improve preventive health outcomesin devel oping countries, by region.
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Table 1. Summary of results.
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First author, date, Study design and sample mHealth intervention ~ Health outcomecategory Barriersidentified Continent
reference size category
Ginsburg, 2015[36] Open data-kit survey (de-  Smartphone app Infectious disease «  Technology gap Africa
sign-stage eval uation activi- e  Language barrier
ty)
Nhavoto, 2017 [37] RcT2andinterviews (tuber- SM g only Infectious disease . P.rivacy concerns Africa
culosis n=69, HIV n=72) + Literacy _
e  Language barrier
.  Equipment
Bediang, 2014 [38] Blinded RCT (intervention SMSonly Infectious disease « Infrastructure Africa
n=104, control n=104) « Cost
« Policy
Bigna, 2013 [39] RCT (n=224 divided into4 SMSwith or without  Infectious disease «  Equipment Africa
groups) phone calls and voice . Language barrier
mail « Policy
«  Privacy concerns
« Infrastructure
Medhanyie, 2015 Interviews, 2893 electronic  Multimediamessages  Maternal health « Timeorwork conflict  Africa
[27] health records of 1122 for diagnosis e  Human resources issues
women «  Timeor work conflict
«  Timeor work conflict
Rokicki, 2017 [28]  Cluster RCT (n=756) SMSonly Maternal health « Timeorwork conflict  Africa
o Equipment
. Cost
Toda, 2016 [52] Clustered RCT (intervention SMSonly Preventive health e  Human resourcesissues Africa
n=32 [88 cases], control «  Technology gap
n=32[21 caseq)) o Training
Flax, 2017 [29] Cluster RCT and interviews SMSonly Maternal health « Infrastructure Africa
(n=195) «  Psychosocia stressors
Ngabo, 2012 [30] Pilot study SMSonly Maternal health « Infrastructure Africa
o Equipment
. Cost
Jia, 2015 [53] Longitudina dataanalysis SMSwith or without ~ Preventive health o Training Africa
of monthly electronic health  phone calls and voice
record suspect and mortdity mail
casesfor both the traditional
sentinel program and mobile
phone reporting (n=178)
Leon, 2015 [40] RCT (n=22 studied, n=15  SMSonly Chronic disease «  Technology gap Africa
interviewed) o Infrastructure
«  Psychosocia stressors
Hao, 2015 [41] Interviews (n=11) SMSonly Infectious disease « Timeorwork conflict  Africa
o Equipment
« Policy
Lund, 2014 [31] Open-label, pragmatic-clus- SMSonly Maternal health «  Equipment Africa
ter RCT, 2550 pregnant . Literacy
women (intervention
n=1311, control n=1239)
Tuijn, 2011 [54] Feasibility study attachinga Multimediamessages  Preventive health « Infrastructure Africa
cell phoneto amicroscope  for diagnosis o  Equipment
o  Training
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First author, date, Study design and sample mHealth intervention ~ Health outcomecategory Barriersidentified Continent
reference size category
Linnemayr, 2017 True experiment (n=332) SMSonly Infectious disease Technology gap Africa
[42]
Steury, 2016 [43] RCT (n=96) SMSonly Chronic disease Efficacy Africa
Cost
Ippoliti, 20107 [32] RCT (n=17) SMSwith or without ~ Maternal health Infrastructure Africaand
phone calls and voice Literacy South
mail America
Uddin, 2017 [33] Stratified 2-stagerandom-  SMS, smartphone app, Maternal health Technology gap Asia
cluster sampling technique  and cell phone calls
to select participants
(n=5280)
Balakrishnan, 2016  Feasibility study (n=512) Smartphone app Maternal health Cost Asia
[34] Training
Fang, 2018 [44] RCT (n=247) SMSwith or without ~ Chronic disease Technology gap Asia
phone calls and voice Equipment
mail Psychosocial stressors
Zhou, 2016 [45] RCT and theintervention ~ SMSonly Chronic disease Policy Asia
period lasted for 6 months
and used baseline and fol-
low-up surveys (n=351 vil-
lages, n=1393 children)
Fang, 2016 [46] Random sampling method ~ SMSonly Chronic disease Technology gap Asia
RCT (3 groups: SMS[n=95] Infrastructure
SMS + Micro Letter app
[n=92], and phone [n=93])
Kumboyono, 2017  No RCT, posttest-only con- SMSonly Infectious disease Psychosocial stressors ~ Asia
[47] trol group design (n=90)
Kazi, 2013 [48] No RCT, systematicrandom SMS only Infectious disease Human resourcesissues Asia
sampling (n=28)
Mohan, 2017 [49] Cross-sectional study SMSonly Chronic disease Language barrier Asia
(n=800)
Lin, 2017 [35] True experiment (n=757) SMSonly Maternal health Training Asia
Policy
Exposure of program
Time or work conflict
Wu, 2014 [55] Prospectivetrue experiment  Smartphone app Preventive health N/AC Asia
(intervention n=97, control
n=128)
Beratarrechea, 2015 Interviews (n=43) SMSwith or without ~ Preventive health Infrastructure South
[22] phone calls and voice Technology gap America
mail
Rico, 2017 [50] Interviews (n=14) SMSonly Chronic disease Literacy South
Technology gap America
Piette, 2012 [5]] RCT (n=200) SMSonly Chronic disease Cost South
Equipment America
Infrastructure
Policy

8RCT: randomized controlled trial.
bSMmSS: short message service.

°N/A: not available.
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Discussion

Principal Findings

Thisreview identified the common barriersfaced by developing
countries in the adoption of mHealth. mHealth is widely used
in devel oping countriesasatool to improve the health outcomes
of highly vulnerable communities and individuals. Based on
the evidence found in this review, mHedlth is an effective
method to support health care services. mHealth has been used
in many developing countries in regions such as Africa, Asia,
and Latin America. These countries constantly battleinfectious
diseases, chronic diseases, perinatal complications, acute
diseases, birth defects, and many more. This review revealed
important barriersthat must be understood beforeimplementing
mHealth initiatives. Considering and assessing these barriers
prior to the design phase of an mHealth intervention will have
a positive impact on the health outcomes of populations and
individuals.

As noted above, mHealth can provide a great opportunity to
solve health careissuesfaced by devel oping countries. However,
there are various challenges and barriersto be considered prior
to implementation.

Health Outcomes

Based on the findings of thisreview, the 2 main health outcomes
affected by an mHealth intervention were infectious diseases
and maternal health. In developing countries, the burden of
infectious diseasesis prevalent due to poverty, leading to “ poor
nutrition, indoor air pollution and lack of access to proper
sanitation, and lack of health education” [56]. According to the
World Health Organization, most illnesses are avoidable and
treatable. It is estimated that diseases account for up to 45% of
the burden in poor countries due to poverty; HIV, tuberculosis,
and malaria account for 18% [56]. The second most common
health outcome affected by an mHeath intervention was
maternal health. Developing countries account for 99% of all
maternal deaths compared with developed countries [53]. This
isthe biggest health gap in the world [53]. In remote locations,
poor women are more prone to receive inadequate care,
specifically in the areaslacking skilled health care workers[27].

The mgjority of the reviewed articles used SMS as an mHealth
intervention to improve infectious disease, health outcomes,
and patient treatment adherence. In developing countries,
infectious diseases are prevalent due to the lack of preventive
care. mHealth interventions in developing countries were
considered effective in improving antenatal care, vaccination,
and preventive treatment for chronic and infectious diseases
[55]. SMSwas a so effective for maternal health, prenatal care,
infant care, HIV/AIDS prevention, treatment adherence,
cardiovascular disease care, diabetes care, health education,
tuberculosis prevention and care, anemia care, immunization,
and disease awareness [32,49]. SMSdirectly increased disease
awareness by providing health tips and reinforcing reminder
systems. Moreover, SM S provided emotional support to patients,
promoted knowledge about health, and influenced attitude
change toward greater self-responsibility [36].
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Mobile Health Tool Used

SMS was the most commonly used mHealth tool due to the
number of mobile phonesin use. An estimated 4.5 billion people
are expected to have mobile phones worldwide by 2020 [33].
Compared with other methods of communication, text
messaging has an advantage due to its low cost and high
reliability [33]. Researchers in the field state that educational
mHealth training programs are effective in raising awareness
by offering an efficient and cost-effective way to achieve the
success of mHealth implementation [42]. A health education
approach via mobile phones can be used to manage diseases,
aid medical testing, and improve treatments. Specifically, text
messaging can be used for interventions and health education,
because it is particularly popular in developing countries [42].
Through simple text messaging, patients have reported that they
felt more confident in their treatment [49]. SM S hasthe potential
to make patients feel supported, encouraged, and aware, thus
helping them take better care of themselves and continue
treatment [28]. SMS reminders also improve appointment
attendance and SM Stext messaging helps health care providers
prescribe medicine on atimely basis, consequently improving
patient care [32,39].

SMSis perceived as atool that can boost the rate of adherence
to medical treatment and has the potential to help in the
prevention of diseases. Health information transmitted through
text messages can aso effectively be used to manage the
treatment of infectious diseases such as tuberculosis [45]. The
main mechanism is the use of text messages to remind patients
about appointments and taking medications, to deliver
motivational messages and health education or health promotion
messages. Another approach is the use of mobile phones by
health workers to help support services in diagnosing women
and children in remote areas and identifying patients at risk who
need to be referred. Throughout the literature review, SMSwas
often mentioned in combination with phone calls, voice
messages, smartphone apps, and multimedia messages.
However, the literature also provided examples of participants
who did not know how to use mobile phones or similar
technology efficiently. In other words, they did not know how
to work a phone or were unable to read text messages. This
limited knowledge may be attributed to the amount of exposure
individuals in developing countries have to technology.
Therefore, there was a correlation between frequency of phone
usage and knowledge of this technology. Phone calls as an
mHealth intervention can also help improve health outcomes
while at the same time offering participants a simpler method
than SMS. Mobile phone apps were proven to be an efficient
tool to assist people in achieving early screening for diagnosis
and treatment purposes. Moreover, apps have been shown to
prevent health complications, thus helping improve preventive
medicine [50].

World Region

Africa was the most frequent study setting in the articles we
analyzed. This review suggested that this region has been
extensively participating in mHealth projects.

The 3 most prevalent barrier categories were lack of
infrastructure, lack of egquipment, and technology gap.
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Developing countries should consider investing in their
infrastructure and encouraging partnerships with equipment
providersto help their populations afford phones and learn how
to use them. It isvital for developing countries to adapt to new
emerging technologies in an effort to reduce the risk of being
left behind in the great technological advancementsin health.

Strengths and Limitations

Thisreview had several limitations. First, selection bias tended
to be prevalent in many research studies. To help address this
problem, we held consensus meetings once per week to discuss
thefindings of the research articles. However, our main controls
for selection bias were (1) identifying the research objective,
(2) defining the key terms used, and (3) having more than one
reviewer examine each article. We conducted all consensus
meetings either through Skype or in person. These meetings
offered great value to our research because they reduced
personal bias when eliminating the articles from the literature
matrix. We gathered feedback, opinions, and knowledge
throughout the process. Another selection biaswasthe selection
of only free full-text articles. We eliminated a few articles in
thisstep. Including those articlesin the review most likely would
not have changed the outcome of our review, but it might have
identified additional barriers.

Second, we examined only 10 years' worth of articles when
abstracting the data. However, this may or may not be a
limitation, as the technology used in mHealth may not have
existed earlier. A third possible limitation is publication bias
for the 10 years considered in this review.

This review adds to the body of knowledge on the significant
barriers mHealth confrontsin developing countries. Thisreview
was constructed in accordance with PRISMA guidelines. We
limited our review to 2 well-known research databases, CINAHL
and PubMed. Asaresult, we expect thisreview will have ahigh
external and internal validity.

Recommendations and Suggestions for Further
Research

To overcome these barriers, the published literature suggested
some important solutions. Strengthening health care systems
through the use of mHealth requires strong governance, aswell
as the commitment of the private sector [35,48]. More
investment in phones and rigorous training on these devicesis
also required to improve their acceptability in developing
countries[47]. It isalso important to consider the characteristics
of the population, such as socioeconomic background, to gain
a better perspective of the community [29]. When phone
ownership is lacking, a microcredit program, in which several
people can obtain a loan to purchase a group phone, may be
feasible, and consequently the group would rely on other family
members or the community to improve their health [37]. The
successful development of interventions using the capability of
mHealth technologies lies within the criticality of mHealth
research. It entails important characteristics, such as
collaboration throughout all phases of the project [43].

It isimportant to adapt and redesign emerging interventions as
the technology advances. The future of mHealth in both
devel oped and devel oping countriesis expected to be prosperous
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with new innovations arising exponentially throughout the health
care domain. It isimportant to assess the disparities by country
in order to improve their respective hedth care sectors.
Community needs could be addressed and improved through
the use of available technology by country. However, to
drastically make a change and improve the use of mHealth in
developing countries, policy reform at all levelsis needed.

Project leader support through policy reform could compensate
for the barriers faced in devel oping countries. Therefore, there
isaneed for future research on how governments can help their
countries reach their goas to improve and increase the
acceptance of mHealth as a means to improve health care and,
ultimately, improvethe health of their communities. In addition,
there is a need for future implementation of mHealth
technol ogies such astext messaging to improve chronic diseases,
such astuberculosis, HIV, hypertension, cardiovascul ar disease,
colorectal cancer, and pneumonia, in remote and
resource-limited settings to overcome the challenges a
community faces. Implementation of mHealth initiativesrequires
rigorous training of health care workers, as well as of the
designated population who will be participants in studies, to
understand and use the technology correctly [39].

Training on the use of devices, such as cell phones and mobile
apps, and on sharing and receiving text messages will not only
improve the performance but also increase the acceptability of
mHealth within the community [39,46]. Special attention needs
to be paid to the illiterate when using SM S due to the inability
of participants to read and comprehend these messages [55].
Lastly, there is a need to design the health system based on
approaches to control the timing of text messaging, mobile
network fluctuations, and mobile phone turnovers to improve
treatment adherence and follow-up visits in cases of chronic
diseases, infectious diseases, maternal care, and birth defects
[32,48].

Conclusion

The published literature demonstrates the barriers faced by
developing countries in the use of mHealth to improve health
outcomes. This systematic review shed light on the most
prominent health outcomesthat can be improved using mHealth
technology interventions in developing countries. SMS
technology is readily available at low cost in developing
countriesand can be easily adopted to interventionsthat improve
the health outcomes already identified. Additionally, the barriers
identified will providetheleaders of futureintervention projects
a solid foundation for the design of those interventions, thus
increasing the chances of long-term success and sustainability.
We suggest that, to overcome the top 3 barriers, project leaders
who wish to implement mHealth interventions must establish
partnerships with local governments and nongovernmental
organizations to secure funding, leadership, and the required
infrastructure. This research identified the barriers and the
frequency of those barriers by region. It also identified the most
used type of mHealth tool, as well as the health outcomes
affected by the tool used. This literature review highlighted the
need for policy reform in devel oping countriesto improve health
care and, ultimately, improve the health of their communities.
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Abstract

Health care systems worldwide have been influenced by the globally growing trend toward a sharing economy and will likely
advance with these trends in the near future. Therefore, based on peer-to-peer relationships between individuals, sharing health
care works by renting medical staff, facilities, and other medical resources. Medical data innovation, integration, analysis, and
sharing have the potential to dramatically change the current pattern of the health care system and to provide precise and predictive
medical assessment for individuals in the future. In addition, artificial intelligence could be useful in the fields of both clinical
medicine and medical research and help to minimize the scarcity of human resources and broaden the role of humansin health
care.

(J Med Internet Res 2019;21(10):€13469) doi:10.2196/13469
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The scarcity of health care resources is a long-standing,
persistent global issue that is increasing with the worldwide
aging population [1]. Possible approaches toward aleviating
this scarcity include applying a sharing economy model to the
health care industry [2]. The concept of sharing has been
incorporated into a range of commercial activities related to
daily life, such as retail and transportation. The health care
system has al so been influenced by the globally growing trend
toward a sharing economy [3] and will likely advance with these
trends in the near future. Such foreseeable trends continually
accompany the integration of innovative technology in the
emerging big-data era, including artificial intelligence (Al).
Decision making on global issues requires new technologies
based on Al techniques [4]. Al techniques are aso needed in
clinical prediction, diagnostics, and therapeutics and can be

https://www.jmir.org/2019/10/e13469

implemented by “learning” from appropriate data (eg, in
image-related specialties) [5].

China is currently experiencing rapid economic devel opment
and growing health care needs. Given these circumstances, the
Chinese hedlth care system seems ideally suited to serve as a
testing ground to assess the practicality of advancing health
care systemsusing Al.

Residents of most regionsin mainland Chinaare provided with
universal health insurance, which means that patients usually
only pay a smal portion of the treatment fee [6]. In most
circumstances, routine treatmentsinvolve visiting neighborhood
clinics supported by the public sector and then hospitals, if
needed. Although reform and devel opment of the primary health
care system are proceeding in China, some challenges remain
including fragmented health care information and a paucity of
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digital data [7]. In Hong Kong, the health care system has a
dual-track structure encompassing the public and private sectors
[8]. Public health care, operationalized by public hospitals, is
the cornerstone of the health care system in Hong Kong,
accounting for approximately 90% of health services and 29%
of outpatient services. Hong Kong public heath care aso
provides acomprehensive range of quality services at very low
costs (eg, US $13/bed/day), which is made possible by a high
subsidy rate[7]. In Hong Kong, private clinics complement the
public sector. The American system differs from those in
mainland China and Hong Kong and involves a hybrid system
that includes the federal government, local governments, and

Table 1. Characteristics of the selected health care systems (2016).

Wuetd

private funds (households and private businesses). It isestimated
that American citizens have greater health care costs than other
developed countries [9]; thisis likely because most US health
care services are delivered privately, even if they are publicly
financed. Selected characteristics (physicians, hospital beds,
and mean costs) of the health care systems of mainland China,
Hong Kong, and the United States are compared in Table 1.
The World Health Organization has specified a minimum of
2.5 health care professional s (physicians, nurses, and midwives)
per 1000 peoplefor essential primary care coverage; among the
three systems detailed here, only the United States has met this
criterion.

Characteristic Mainland China Hong Kong Special Administrative Region United States
Physicians per 1000 people 2312 1.90° 2.55°
Hospital beds per 1000 people 5372 5320 2.5¢

Mean cost per patient (US $) 1801.742 2208.37° 9990°

8Data source: National Health and Family Planning Commission of the People’s Republic of China.
bData source: Department of Health, Hong Kong Specia Administrative Region.

Data source: US Department of Health and Human Services.
dData source; 2014 World Health Organization report.

Inaclassica hedth care system, primary careismainly provided
by family physicians. Family physicians are expected to offer
appropriate advice and diagnoses at the early stages of illness.
This type of health care requires familiarity with patients
conditions (eg, drug allergies or idiopathi ¢ issues) and therefore
represents a patient-centered approach characterized by
preventive and coordinated actions [10]. However, the
corresponding costs associated with this comprehensive care
tend to be high and can vary across patients. In recent years,
the concept of sharing health care has emerged. Sharing health
careisbased on apeer-to-peer relationship between individuals
with similar economic/socia rolesand works by renting medical
staff, facilities, and other medical resources. For example,
doctorswill practicein single hospitals, clinics, or private health
care facilities as well as other locations in a more flexible
fashion. This sharing health care system will be similar to other
growing sharing businesses (eg, Airbnb, Mobike, and Uber),
which are characterized by low entry requirements and high
efficiency [2]. In this vision of the future, family physicians
will engage in medical record sharing (with informed consent)
and paramedic and facility sharing; therefore, with the same
limited resources, a larger proportion of patients could receive
primary medical care. With the application of principles of
sharing economy in medicine, more patients look for medical
information on the internet and make decisions based upon that
information [11].

https://www.jmir.org/2019/10/e13469

Theterm crowdfunding originally refersto the collective effort
of consumerswho offer funding to support and sustain a project
[12]. Today, an interesting application of sharing economy in
health care has emerged in mainland China (eg, among users
of Wechat, Weibo, QQ, and other social networking). We
consider the application of sharing economy in health care as
a type of “charitable crowdfunding,” which refers to
crowdfunding projects that aim to help the poor, disabled, and
other disadvantaged people to pay their health care budgets. As
an example, sinceitsfoundation in 2015 until September 2018,
one popular charitable crowdfunding project in mainland
China—"fun in funding”—has already raised more than 55
billion RMB and helped 2.5 million families overcome fatal
diseases such as leukemia and lung cancer. Many ordinary
people donate just afew RMB, but with the spread of donation
messages, more donations follow. Asaresult, such approaches
are likely to raise the targeted money for poor and severely ill
patients. Although thereisno accurate or reliable statistical data
of al funding used in this practice, we believe that this
innovation of crowdfunding application has succeeded in hel ping
many low-income families and people with genetic diseasesto
treat their illnesses. Furthermore, this can help fill the gap of
the current health insurance system because al types of health
insurance can only cover about 70%—80% of the expenditure
if the expenditure does not exceed the reimbursement cap
(Figure 1).
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Figurel. A comparison of the Health Insurance Systems of mainland China, the United Kingdom, and the United States. Source for dataon BMISUE,
BMISUR, and NRCMSis Han and Meng [13]. BMISUE: Basic Medical Insurance System for Urban Employees; BMISUR: Basic Medical Insurance
System for Residents; NRCMS: New Rural Cooperative Medical System; NHS: National Health Service; CHIP: Children’s Health Insurance Program;

ALS: amyotrophic lateral sclerosis; ESRD: end-stage renal disease.
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Medical datainnovation, integration, analysis, and sharing have
the potential to dramatically change the current pattern of the
health care system worl dwide and provide precise and predictive
medical assessment for individuals in the future [14,15]. In
addition, decision makers should provide a sufficient medical
budget and lead the digitizing health care process through
cooperation among the various hedth care organizations
(hospitals, private medical constitutes, and charitable companies)
to achieve development of health care systems.

The development of Al has been considerable over the past
several decades, and it is conceivable that it could be applied
to the medical field, particularly to data evaluation. In about 20
years, half of all work is expected to be out of date or no longer
needed, and medical hedth care is not exempt from Al
development [16]. Al could be useful in the fields of clinical
medicine and medical research and help minimize the scarcity
of human resources and broaden the role of human beings in
health care. Given the popularity of personal smart devices, the
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ideaof adopting Al for personal health care servicesisno longer
out of reach and isincreasingly viable.

Al technology will indeed help health care professional s provide
more care for alarger number of patients, make better clinical
decisions, and reduce unnecessary hospitalization and health
care costs [17]. However, it is essential to assess the ethical
issues in the application of Al technology in health care. Does
Al involvement change the doctor-patient relationship and who
is responsible for technology-assisted decisions when patients
are harmed? Besides, without the clinica physician's
involvement, how will patients be reassured and kept
emotionally stable? All of these issues require further
consideration if effective solutions are to be identified.

When working toward achieving these goal s, governments and
health care providers must obtain a deeper understanding of
patients' preferences of Al in primary care and investigate the
applicability of adopting a sharing health care business model.
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Abstract

Background: Self-guided internet-based interventions have several advantages over guided interventions and are generally
effective in treating psychiatric symptoms.

Objective:  We aimed to investigate whether the use of a new self-guided internet-based intervention (MOOD) would lead to
a significant reduction in depressive symptoms compared with a care-as-usua (CAU) control group in a sample of individuals
with depressive symptoms, most of whom had already used a different self-guided internet-based intervention in aprevioustrial.

Methods: A total of 125 individuals were randomized to the intervention condition (MOOD) and received access to the
intervention for a period of six weeks or a CAU group. After six weeks, all participants were invited to take part in the post
assessment. The Beck Depression Inventory-I1 served as the primary outcome.

Results: Both intention-to-treat as well as per-protocol analyses indicated that the depressive symptomatology decreased in
both conditions but showed no advantage for those who had used MOOD. Subsequent moderation analyses suggested that those
individual swho had |ess experience with psychotherapy benefitted to agreater extent compared with those with more experience.

Conclusions: Self-guided internet-based interventions are deemed a suitabl e first-step approach to the treatment of depression.
However, our results indicate that they are more efficacious in those with less psychotherapy experience.

Trial Registration: Clinical Trials.gov NCT03795480; http://clinicaltrials.gov/ct2/show/NCT03795480

(J Med Internet Res 2019;21(10):€14240) doi:10.2196/14240

KEYWORDS
eHealth; self-management; depressive symptoms; randomized controlled trial

: 1-year prevalence of 7.2% [2], and it represents an enormous
Introduction personal and economic burden [3,4].
Background There is evidence for the effectiveness of psychotherapy and

Major depression (MD) is one of the most common mental ~ Pharmacotherapy in thetreatment of depression [5-7]. Although
disorders, with more than 300 million people affected worldwide ~ classic face-to-face psychotherapy iseffective, itisnot possible

[1]. MD has an aggregated lifetime prevalence of 10.8% and a  to treat all affected individuals by this method. According to
the World Health Organization (WHO), the treatment gap for

depression is 56.3% [8]. This means that a large number of
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individuals suffering from depressive symptoms remain
untreated. This treatment gap can be attributed to several
different causes. One of the reasons being that there is an
insufficient number of therapists, resulting inlong waiting lists.
In rural areas, psychologists and psychiatrists are especialy
underrepresented [9]. Furthermore, general practitioners often
do not recognize MD, and misdiagnoses are frequent [10].
Besidesthese barriers on the supply side, there are also barriers
on the demand side. These include patient fear about
stigmatization, (expected) discomfort discussing one’s own
mental health problems, the wish to overcome problems by
oneself, a lack of awareness of the need for help, and the
anticipated high cost of treatment [11,12]. In addition, it has
been shown that greater levels of depression are associated with
increased perceived barriers to seeking help, as depression is
linked to deficient motivation and reduced activity, as well as
to negative cognitive biases (eg, a negative view of the world
or future) [13].

The Potential of I nternet-Based | nterventions

I nternet-based interventions can help overcome the supply and
demand barriers of conventional face-to-face treatment.
Internet-based treatments could reach people who fear
stigmatization, arewidely accessible (especially for thoseliving
in rural areas or those with physical barriers), and provide a
high level of privacy [14,15]. Furthermore, the individuals
themselves can decide when and where they want to use the
intervention. In addition, these interventions are usually
availableat low cost and, thereby, are affordable for individuals
with limited financial resources[16]. In recent years, numerous
internet-based interventions have been developed and
investigated for their feasibility, acceptance, effectiveness, and
side effects, most being used in the treatment of depression and
anxiety disorders [17]. To date, a wide range of studies has
provided evidence of the effectiveness of internet-based
interventions. Studies have found effect sizes ranging from
small to large [18-25)].

Internet-based interventions can be categorized as either
unguided or guided. Guided internet-based interventions are
supported by a therapist or a trained person (eg, via frequent
email correspondence or telephone support). In self-guided
internet-based interventions, the patient does not receive any
additional human support. Meta-analyses have found similar
effect sizesfor guided internet-based treatments when compared
with classical face-to-face treatment [18,26]. According to van
Ballegooijen et al [27], the average percentage of completed
sessionsissimilar for guided internet-based interventionswhen
compared with face-to-face therapy, although moreindividuals
complete all sessions of the face-to-face therapy. However,
individuals who dropped out from face-to-face therapy only
completed 24.5% of the intervention, whereas noncompleters
of guided internet-based interventions completed on average
42.1%. Many other studies have shown that internet-based
interventions often have high dropout rates[28]. A meta-andysis
that examined predictors of treatment adherence in self-guided
internet-based interventions for depression identified several
demographic and psychopathol ogical factors (male gender, low
educational background, and comorbid anxiety symptoms) that
predict dropout [29].

https://www.jmir.org/2019/10/e14240
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Another meta-analysis by Richards and Richardson [23]
included 19 randomized controlled trials (RCTs) of 10 guided
and 9 self-guided interventions for depression. The effect size
found for the guided internet-based interventionswas 0.78, and
for the self-guided interventions the effect sizewas 0.36 (Cohen
d). A study that directly compared guided and self-guided
interventionsfor depression within an experimental comparison
of the same program with or without therapeutic support and a
control group found an effect size of 0.66 for the self-guided
version and 1.14 for the guided version (outcome: Beck
Depression Inventory-I1 or BDI-I1), which showed that athough
the effects were smaller for self-guided than for guided,
interventions without support were dtill effective [30]. A
meta-analysis by Baumeister et al [31] aso supports the
superiority of guided over unguided interventions in terms of
effectiveness, however, the extent of this superiority seems to
be significantly smaller than that in most previous studies
(especially in depression studies).

The advantage of self-guided internet-based interventions over
guided interventions is that they provide increased access to
treatment for those who need it, even for individuals who do
not meet the full criteria of a disorder, and, at the same time,
are affordable and conserve resources [21]. A recent
meta-analysis used individualized participant data to estimate
aggregated effect sizesin 13 RCTson salf-guided internet-based
interventions for depression [29]. Thistype of meta-analysisis
better able to identify the true effects while taking into account
the variability of the studies (eg, degree of support, adherence
to treatment, and setting). The meta-analysis found an effect
size of 0.27 (Hedge g). Contrary to previous results showing
that higher baseline symptoms predict a greater reduction of
symptoms after theintervention period [32], baseline depressive
symptoms did not moderate treatment outcome. Another
important finding was that better adherence was associated with
better treatment outcome.

Objective

Self-guided internet-based interventions have several advantages
over guided interventions and generally are effectivein treating
psychiatric symptoms. However, the question of which
individuals benefit the most has not been investigated well
enough. The aim of this study (NCT03795480) was to
investigate the acceptance and effectiveness of anew self-guided
internet-based i ntervention for depressive symptomsin asample
that had already received a similar intervention in the context
of an earlier study [33]. In other words, we aimed to investigate
the possible benefit of recurrent use of self-guided internet-based
interventions. The intervention, called MOOD, was devel oped
to provide individuals experiencing subjective depressive
symptoms with low-threshold, self-directed, anonymous, and
free accessto an unguided internet-based intervention. Most of
our participants had previously used a Web-based self-help
program for depression in the framework of another trial [33].
The study thus enabled us to investigate whether people who
had already received a similar therapy could still benefit from
MOOD. We expected that participants who received access to
MOOD would show a significant reduction of depressive
symptoms (primary outcome: BDI-Il) compared with the
care-as-usua (CAU) control group. In addition, participantsin
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the intervention group were expected to report a significant
increase in self-esteem and quality of life after the intervention
period, compared with the control group. Furthermore,
willingnessto change (as assessed with the University of Rhode
Island Change Assessment (URICA) scale [34]) was expected
to moderate treatment outcome. Another aim of the study was
to examine possible moderators of treatment outcome.

Methods

Study Design

The study was a randomized controlled superiority trial with 2
conditionsand parallel assignment (1:1). During theintervention
period of 6 weeks, the intervention group received accessto the
internet-based sel f-help intervention MOOD, whereasthe CAU
group received access after completion of the post assessment.
Therewere 2 assessment times, baseline and posttreatment (with
an intervention period of 6 weeks). The study was approved by
the local psychological ethics committee of the Center for
Psychosocial Medicine of the University Medical Clinic
Hamburg-Eppendorf, Germany (approval number: LEPEK-003).
All participants gave Web-based informed consent before
participating in the study. The study was conducted in
accordance with the Declaration of Helsinki. The 2 assessments
did not ask for any persona information except for an
anonymous email address (instructions on how to create such
an address were given); no names, telephone numbers, or
addresses were asked for. Email addresses were kept in a
handwritten list and were assigned to participant codes. The
email addresses were stored in a safe. All other obtained data
were anonymized and stored  electronically  on
password-protected computers. If a participant requests the
deletion of his or her data after completion of the study, this
could be done if they provide the code word. The program
MOOD ensures network security via secure sockets layer
encryption. Messages that were sent within theinternal message
system of MOOD met the required data safety standard.

Procedure

The study was conducted at the University Medical Center
Hamburg-Eppendorf (Germany). At the 2 assessment times,
baseline and posttreatment, data were obtained via an internet
survey (Enterprise Feedback Suite survey from QuestBack
Unipark). The baseline assessment obtai ned sociodemographic
and psychopathol ogical data (see subsection Instruments). After
6 weeks, all participants were invited to take part in the post
assessment in which the same psychopathol ogical dataasbefore
were assessed. Individuals in the treatment group were asked
to provide asubjective evaluation of theinternet-based self-help
intervention. At the beginning of the post assessment,
participants were asked to enter the same email address and
individual code (numbersand |etters) they had generated during
the baseline assessment to ensure correct matching of pre and
post data. Participantswho completed the post assessment were
rewarded with accessto 2 mindful ness-based self-help manuals.
These manuals contain a series of established relaxation and
mindfulness exercises (eg, to increase acceptance and
self-esteem) and were sent to the participants as PDF files.

https://www.jmir.org/2019/10/e14240
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Samplesize

The power analysis for calculating the sample size for an
analysis of covariances (ANCOVA) was conducted using
G*Power [35] and revealed a sample size of 128 to detect a
medium effect of 0.25, with a pha=.05 and apower of .80, which
was expected based on a meta-analysis of the effectiveness of
internet-based cognitive behavioral therapy (CBT) for
depression [23].

Recruitment

The samplewasrecruited viaan internal database of individuals
with depression who had previoudly participated in studies
conducted by the principle investigator’s unit and had given
consent that they could be contacted for further studies. Most
of the participants had previously participated in the
Effectiveness of Internet-Based Depression Treatment study
(EVIDENT) investigating the effectiveness of an internet-based
self-help program for mild to moderate depressive symptoms
[33]. Study invitationswere sent viaemail providing information
on the purpose and procedure of the study. In addition,
invitations to the study were posted on online forums on
depression and depression information websites. If participants
were interested in taking part in the study, they were directed
to a Web page from which the baseline assessment could be
started. No financial compensation was offered.

Eligibility Criteria

Participants could be included if they fulfilled the following
inclusion criteria: subjective psychological distresswith desire
for treatment for depressive symptoms (there were no cutoff
criteriafor depressive symptoms at baseline), aged between 18
and 65 years, internet access, and sufficient command of the
German language. Individuals with acute suicidality (assessed
at baseline using item 9 on suicidal thoughts of the BDI-II,
cutoff =2) and/or a self-reported lifetime diagnosis of
schizophreniaor bipolar disorder were excluded from the study.
Participants who were excluded because of acute suicidality
were contacted and provided with help offers and telephone
numbers that could be contacted in case of acute crisis.
Participants with other psychiatric diagnoses were not excluded
from the study. All participants were allowed to continue
previously  started treatments  (psychotherapy  or
pharmacotherapy; access to treatment) and also changes in
medication or psychotherapy were alowed during the
participation.

Randomization

Participants were randomly allocated into 1 of 2 conditions
according to arandomization plan that was set up by the second
author using the software Research Randomizer [36]. Block
randomization was used to ensure balance between groups. As
the study was conducted on the Web and the participants could
actively enroll via Web-based registration, the allocation
procedure differed from that in classical clinical trials, where
allocation is performed by team members. On the basis of the
date and time of completion of the baseline assessment, the
participants were alocated to conditions following the
randomization plan. The allocation rule was 1:1. Participants
who were allocated into the intervention group received an email

JMed Internet Res 2019 | vol. 21 | iss. 10 [€14240 | p.70
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

containing information on the program and a link to the login
Web page of MOOD aswell asindividual login datain theform
of a code and a password. Participants in the CAU group
received an email with the information that they would receive
accessto MOOD after completion of the post assessment.

Intervention

During the 6-week intervention period, the intervention group
had access to MOOD, an internet-based self-help program
targeting depressive symptoms. The program was devel oped
by members of the neuropsychology working group of the
University Medical Center Hamburg-Eppendorf and comprised
9 modules (see Table 1). The content of each module is based
on CBT techniques and elements of the third wave of CBT.

https://www.jmir.org/2019/10/e14240
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There is evidence that cognitive restructuring (modules
ABC-protocol [A: activating event, B: belief, C: consequence]
and modifying thoughts) and behavioral activation (module
positive activities) are effective techniques in the treatment of
depression [37,38]. In addition, the concept of mindfulness,
which has received increasing attention in recent years, is
addressed and practiced in amodul e labeled mindfulness. It has
been shown that mindfulness has a beneficial effect on the
outcome of psychotherapy [39-41]. Strengthening interpersonal
skills and competences is strongly recommended within the
treatment of depression [37,42] and, therefore, addressed in 1
module (social competence). It is also evident that depression
is associated with sleep disturbances, which should, therefore,
be targeted in treatment (module sleep) [43,44].
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Table 1. Overview of MOOD modules.

Blicker et d

Title Description Specific skills and exercises
Introduction Presents the outline and goal of the program; discusses Introduction into the principles of the program and strengthen-
theinteractions between thoughts, emotions, and behav-  ing of the trestment motivation; creation of list of values and
ior needs according to which the user wantsto live; emphasisis
placed on the importance of interaction of thoughts, feelings,
and behaviors
ABC protocol® Highlights the importance of one’s beliefsin dealing Introduction of the ABC protocol according to Ellis [45];

Positive activities

Self-esteem

Socia competence

Mindfulness

Modifying thoughts

Sleep

Relapse prevention

with a specific situation; questions automatic beliefs
about a situation and helpsin developing new, more
helpful beliefs

Shows how to integrate positive activities into one's
daily routine and achieve one's goals

Makes the user aware of his or her own strengths and
teaches strategies on how to improve his or her self-
perception

Presentswaysto improve social competencesto connect
with other individuals and reach goalsin social relations

Presents various mindful ness-based rel axation and atten-
tion exercises to increase mindfulnessin daily life

Uncovers depressive dysfunctional thoughts and ex-
plains methodsto turn these into morerealistic thoughts

Shows the importance of sleep quality and gives advice
on how to improve sleep hygiene

Encourages paying attention to warning signals that
might trigger depressive episodes and provides helpful
coping strategies

dysfunctional thought patterns (eg, al-or-nothing thinking
and catastrophizing) are explained and converted to more
helpful thoughts.

Presentation of lists of possible positive activitiesand exercises
aimed at integrating positive activitiesinto everyday life on
aregular basisand planning them in ameaningful and realistic
way; setting short- and long-term goals

The user is asked to identify personal sources of self-esteem
and search for forgotten strength. Obstacles are addressed that
could stand in the way of an increase of self-esteem (eg, unfair
comparisons). Presentation of alist of concrete actionsto in-
crease self-esteem in everyday life (eg, joy diary)

Definition of social competence and presentation of character-
istics of aggressive, unsafe, safe, and friendly behavior [46]

Identification of signs of mindlessness; distinction between
evaluations or judgements and observations to learn an inner
attitude of conscious perception, neutrality, and acceptance;
suggestions on how the user can distance himself from
stressful feelings and obstructive thoughts; presentation of
several classical mindful ness exercise (eg, body scan)—those
areguided in audio files

Using ABC protocols to modify depressive dysfunctional
thoughts; presentation of different possibilities to positively
influence thoughts, such as making concrete statements,
avoiding generalizations, changing perspectives, obtaining
other opinions, and questioning situations

Psychoeducation on the development and maintenance of
sleep disorders; identification of characteristics of healthy
sleep; creation of a personal list of tips for improving sleep
behavior

Identification of possible triggers of relapse; presentation of
suggestions on how these triggers can be avoided—the user
isrecommended to balance negative stresswith positive activ-
itiesand identify physical, emotional, cognitive, and behavioral
warning signalsfor stressin oneself (according to a checklist
from Kaluza[47]); development of an individual emergency
plan

8A: activating event, B: belief, C: consequence.

All modulesincludeinteractive exercises, worksheets, pictures,
graphics, videos, and audios that aim to incorporate the
participant’s experiences and individual problems to increase
the identification of the participant with the material and
illustrate the content in an appealing way. The participantswere
free to choose the order of the modules and could work through
the modules at their own speed. We have decided on a free
choice of modules to give the participants experiences of
autonomy and thus to minimize feelings of heteronomy (eg,
being patronized; see[48] for adiscussion of therole of motives
in internet-based interventions). We recommended that they
worked through 1 or 2 modules per week. The approximate
time to finish a module ranged between 30 and 60 min. There

https://www.jmir.org/2019/10/e14240

was no direct guidance. However, the participants had the
opportunity to contact amoderator in case of technical questions
or problems via messaging within the program. This feature
was optional, and the moderator did not actively contact the
users on his or her own initiative. However, several reminders
were sent via email to those participants who did not log into
the program during the study. The participants were encouraged
to have alook at the program and work withit. A short overview
with summaries of the content of the modules was attached.
The emails only served as a reminder to login to the program
at least once; no therapeutic support was offered. Of the 55
participants (55/62, 89%) of the MOOD group who logged in
to the program, 5 (5/55, 9%) used this feature. A total of 3
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participants contacted the moderator several times—2 had 2
contacts (2/55, 4%), 1 had 3 contacts (1/55, 2%). Within the
intervention period, none of the participants in the CAU group
contacted the study staff.

Instruments

Psychopathological self-rating questionnaires were assessed at
the baseline and post assessments. The BDI-1I [49] served as
the primary outcome. Secondary outcomes included changes
in self-esteem and quality of life as well as the participants
subjective evaluation of MOOD.

Beck Depression I nventory-11

TheBDI-I1 [49] was used to assess depressive symptom severity
over the previous 2 weeks. The self-rating questionnaire
comprises 21 items; for each item, the participant is asked to
evaluate the severity of the symptom on arating scale from 0
to 3, with higher scores indicating more severe depressive
symptoms. An overal score of O to 13 indicates minimal
depression, 14to 19 indicatesmild depression, 20to 28 indicates
moderate depression, and 29 to 63 suggests severe depression.
Theinternal consistency of the BDI-I1 rangesfrom 0.79 to 0.90
[50].

Patient Health Questionnaire-9—Depression Module

Change in depressive symptoms was also assessed with the
Patient Health Questionnaire-9 (PHQ-9) [51]. The PHQ-9isa
self-rating questionnaire that comprises 9 items on depression,
which can be answered on a 4-point rating scale ranging from
0= not at all to 3= nearly every day. Sum scores can range from
0to 27 with the following classifications: none or minimal (0-4),
mild (5-9), moderate (10-14), and severe (15-27) depressive
symptoms. Results of the questionnaire can assist in determining
a diagnosis of MD according to Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition, criteria. Its internal
consistency ranges from 0.86 to 0.89 [50].

Rosenberg Self-Esteem Scale

The Rosenberg Self-Esteem (RSE) scale[52] was used to assess
self-esteem. The scale comprises 10 statements regarding
self-esteem. Participants are instructed to rate how much they
agree with the statements on a4-point Likert scale from strongly
agreeto strongly disagree. Itsinternal consistency rangesfrom
0.77 to 0.88. In its original form, higher scores reflect less
self-esteem; however, in our study we used a reversed rating
scale such that higher scores reflect more self-esteem.

World Health Organization Quality of Life-Abbreviated
Version

The WHO Quality of Life-abbreviated version
(WHOQOL-BREF) assesses quality of life [53]. It is a short
version of the WHOQOL -100, with 26 items. The questionnaire
contains 4 different types of 5-point rating scales that ask the
participant how much, how complete, how often, how good, or
how satisfied he or she felt over the previous 2 weeks. The
guestionnaire has 4 subscales. physical health, psychological,
social relations, and environment. The WHOQOL-BREF has
an internal consistency of 0.70 [54].

https://www.jmir.org/2019/10/e14240
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University of Rhode Island Change Assessment

The URICA scale is a measure of willingness to change [34]
and was used in the baseline survey. It comprises 32 items
representing 4 phases of change: precontemplation,
contemplation, action, and maintenance. In this study, a total
of 9 items were used, selected from the subscales of
precontemplation, contemplation, and action. The internal
consistency is 0.83, and the reliability of the test-retest lies
between 0.63 and 0.75. Answers could be given on a 5-point
Likert scale ranging from 1 (strong disagreement) to 5 (strong
agreement). In addition, a single item on expectation regarding
the treatment outcome was added: “At present, how successful
do you think the MOOD self-help program will be?" Here,
answers could be given on a 9-point Likert scale ranging from
1 (not successful at all) to 9 (very successful).

Subjective Appraisal

The subjective appraisal of the intervention was assessed with
guestions we generated, as well as with adaptions of the
Fragebogen zur Patientenzufriedenheit ZUF-8 (questionnaire
to measure patient satisfaction [55]). The internal consistency
of the ZUF-8 ranges between 0.87 and 0.93. Items could be
answered on a4-point Likert scale ranging fromtotally disagree
to totally agree. Open questions gave participants the
opportunity to provide feedback on the program.

Statistical Analyses

Intention-to-treat (ITT), per-protocol (PP), and frequent user
analyseswere conducted using IBM Statistics 25 software. The
ITT sample comprised all participants who participated in the
baseline assessment, whereas the PP sample comprised those
who completed both the baseline and the post assessments and
used theintervention at least once during the intervention period.
Those who used MOOD at least once aweek were considered
frequent users. According to the Consolidated Standards of
Reporting Trials guidelines for reporting RCTSs, both ITT and
PP analyses should be reported [56]. Although reporting ITT
analyses might be considered asthe standard analysisfor clinical
trials, the PP analyses provide an estimate of the true efficacy,
as it only includes participants who completed the study and
showed (partial) adherence. Missing valuesinthe ITT analysis
wereimputed using an expectation-maximizing algorithm with
200 imputations. For each measure, we conducted ANCOVA
for all samples (ITT, PP, and frequent user) with pre-post
differences as the within-group factor, condition as the
between-group factor, and baseline scores as the covariate to
account for regression toward the mean [57]. In addition, an
exploratory moderation analysis was conducted for the PP
sampletoidentify possible moderatorsthat affected differential
symptom improvement for the 2 conditions (outcome measure:
BDI-II difference scores) using the SPSS macro PROCESS by
Hayes[58].

Results

Baseline Characteristics

Table 2 shows the demographic and psychopathological data
of the sample at baseline. The first participant wasincluded on
May 8, 2018, and the last post assessment took place on July
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22,2018. Intotal, 125 participantswereincluded in the analyses.
Of these, 63 were randomized to the CAU condition and 62 to
the MOOD condition (see the study flowchart in Figure 1).
Depression symptom severity was on average mild to moderate
as measured by the BDI-II: 24/125 (19.2%) had minimal
symptom severity (scores 0-13), 29/125 (23.2%) showed mild

Blicker et d

symptoms (scores 14-19), 39/125 (31.2%) had moderate
symptoms (scores 20-28), and 33/125 (26.4%) had severe
symptoms (scores 29-63). Of the sample, 49/125 (39.2%)
currently were receiving outpatient psychotherapy and 5/125
(4.0%) were waiting for therapy.

Table 2. Demographic, psychopathological, and treatment variables along with respective statistical values (N=125).

Baseline characteristics MOOQOD (n=62) Care-as-usua (n=63)
Demographic characteristics
Male, n (%) 15 (24) 18 (29)
Age (years), mean (SD) 44.02 (10.90) 48.02 (10.95)
Level of school education (% A-level), n (%) 37 (60) 36 (57)
Treatment variables
Length of distress (years), mean (SD) 11.63 (7.97) 11.47 (7.91)
Medication, n (%)
None 38 (61) 35 (56)
Antidepressant 20 (32) 22 (35)
Antidepressant and antipsychotics 4(7) 6 (10)
Treatment status, n (%)
None 27 (44) 28 (44)
In treatment 24 (39) 25 (40)
Waiting for therapy 23 3(5
Treatment expectation®, mean (SD) 5.26 (1.55) 5.63(1.42)
Number of previous cour ses of psychotherapy, n (%)
0 4(7) 9(14)
1-2 34 (55) 23 (37)
>2 24 (39) 31 (49)
Psychometric scales, mean (SD)
BDI-11P (depressive symptom severity) 22.54(11.39) 22.79(11.98)
PHQ-9° (depressive symptom severity) 10.74 (4.50) 1052 (5.17)
WHOQOL -BREFY
Global 48.39 (21.88) 49.80 (21.47)
Physical health 55.59 (18.27) 57.31(19.18)
Psychological 4355 (18.74) 45.90 (18.48)
Social relationships 45.43 (20.56) 48.41 (20.62)
Environmental 67.69 (16.47) 73.61 (16.01)
RSE® (self-esteem) 26.14 (6.96) 26.92 (6.92)

#1=not at all successful to 9=very successful.
bBDI-I1: Beck Depression Inventory-I1.
PHQ-9: Patient Health Questionnaire-9.

dWHOQOL-BREF: World Health Organization Quality of Life—abbreviated version.

®RSE: Rosenberg Self-Esteem.
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Figure 1. Consolidated Standards of Reporting Trials flow diagram. ITT: intention-to-treat; PP: per-protocol.
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Completion of Assessmentsand Treatment Adherence

The completion rate of the assessments was satisfactory;
103/125 (82.4%) completed the post assessment. There were
no significant differencesin compl etion of assessments between
the intervention group and the CAU group (x2; 15=3.7;, P=.06).
Completers and noncompleters were not significantly different
on any baseline demographic characteristic except for 2 items
regarding the presence of a diagnosis of a depressive disorder
and substance or acohol dependency. Specifically, of those
who did not complete the post assessment, 6/22 (27%) did not
have a self-reported diagnosis of depression, whereas of those
who completed the post assessment, 9/103 (8.7%) did not have
a self-reported diagnosis of depression (x2; 155=5.9; P=.02).
Relatively more participants, 3/22 (14%), who did not complete
the post assessment indicated having adiagnosis of a substance
or alcohol dependency compared with thosewho completed the
study and had such adiagnosis (3/103, 2.9%; x?; 1,5=4.6; P=.03).

Although the completion rate of the assessments was
satisfactory, the usage of the intervention was rather low. Only

https://www.jmir.org/2019/10/e14240

Post assessment

Analysis

l

Participated at post assessment (n=56;

88.8%)

Analyzed ITT (n=63)
Analyzed PP (n=56)

24/62 (39%) logged into the program at least once a week
(frequent users). Of those who logged into the program, the
participants completed an average of 2.90 (SD 3.13) modules.
The mean time (in minutes) the users engaged with the program
was 117.36 min (SD 209.05). No significant correlation could
be found between duration of use and the number of completed
modules with symptom improvement after the intervention
(P>.05).

Primary Outcome

Tables 3 and 4 shows the group differences across time of each
measure for the PP sample, frequent user sample (those who
logged into the program at |east once aweek), and ITT sample.
For the primary outcome (score on the BDI-II), the results of
the ANCOVA andlysis did not reach statistical significance,
neither for ITT nor PP or frequent user sample. Results of the
paired samplet tests showed a significant decline of depressive
symptomsfrom preto post for theintervention (t,=2.05; P=.05)

and CAU (ts5=2.96; P=.004) groups.
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Table 3. Group differences acrosstime; means, standard deviations, effect sizes (Cohen d) and 95% Cls of completer sample (within-group differences

are denoted via superscripts).

Measurements MOOD Care-as-usual
Pre (n=62), Post (n=47), Cohen d (95% ClI) Pre (n=63), Post (n=56), Cohen d (95% ClI)
mean (SD) mean (SD) mean (SD) mean (SD)
BDI-112 2254(11.39) 2036 (14.70) 17 (-055t0021)° 2279(1199)  1868(1279)  _(35(-0.711t00.02)°
PHQ-o¢ 10.74(450)  1060(623)  -0.03(-041t00.35) 1052(517)  9.11(5.64) ~0.26 (~0.62 10 0.01)°
WHOQOL -BREF®
Global 4839(21.88)  50.00(19.85) 0.08(-0.30t0046)  49.80(2147)  55.13(2271)  (24(-0121t00.60)°
Physical health 5559 (18.28)  57.22(20.33)  -0.09(-0.29t00.46) 57.31(19.18)  60.33(19.89)  0.16 (-0.21t0 0.52)
Psychological 4355(18.74)  46.72(2043)  _016(-022t0054) 4590(1848)  49.70(1954) (20 (-0.16 0 0.56)°
Social relationships 4543 (20.56)  48.40(23.03) -0.14(-0.24t00.52) 48.41(20.62) 50.30 (20.59)  0.09 (-0.27 to 0.45)
Environment 67.69(1647)  70.01(1409  _015(-023t0053)° 7361(1601)  76.28(1517)  (17(-0.19t0053)°
RSEY 2615(696)  27.34(767)  _016(-022t0054° 2692(6.12)  2868(674)  (27(-0.091t00.64)°

3BDI-I1: Beck Depression Inventory-I1.
bp< 0.

®P<.005.

9PHQ-9: Patient Health Questionnaire-9.

SWHOQOL-BREF: World Health Organization Quality of Life-abbreviated version.

fp<.01
9RSE: Rosenberg Self-Esteem.

Table4. Analysis of covariances with respective baseline values as covariates.

M easurements Per protocol sample (n=93) Pvalue Freguentuser sample(n=80) P value Intention to treat (n=125) P value
F190 Np? Fi77 Np? Fi112 Np?
BDI-112 0.24 0.003 .63 0.24 0.003 .63 0.94 0.008 .34
PH Q-Qb 0.03 0.000 .86 0.00 0.000 .97 241 0.019 12
WHOQOL-BREF®
Global 0.10 0.001 .75 0.03 0.000 .87 172 0.014 .19
Physical health 0.66 0.007 42 0.04 0.001 .84 0.37 0.003 .55
Psychological 0.57 0.006 45 175 0.022 19 011 0.001 .75
Social relationships  0.69 0.008 41 0.33 0.004 .57 0.10 0.001 75
Environment 0.01 0.000 .95 0.27 0.003 .61 0.92 0.008 34
RSE 0.879 0.010 .35 0.51 0.007 48 0.44 0.004 51

3BDI-II: Beck Depression Inventory-I1.
PPHQ-9: Patient Health Questionnaire-9.

“WHOQOL-BREF: World Health Organization Quality of Life-abbreviated version.

9RSE: Rosenberg Self-Esteem.

Secondary Outcomes

Results of paired samplet tests indicate a significant increase
in scores on the self-esteem scale (RSE) for the intervention
(t46=2.97; P=.005) and CAU (ts5=3.04; P=.004) groups. There
was no significant improvement across time in scores on the
RSE as analyzed using an ANCOVA with baseline score as
covariate (see Table 4). This is applicable to all samples

https://www.jmir.org/2019/10/e14240

analyzed (ITT, PP, and frequent user). Quality of life was
assessed with the WHOQOL-BREF. Although there was a
significant increasein the global score of the CAU control group
(ts5=2.46; P=.02), there was no significant increase in the
intervention group (t,=1.09; P=.28). Paired samplet tests for
the subscales of the WHOQOL-BREF (physical health,
psychological, social relationships, and environment) found a
significant increase on the WHOQOL-BREF psychological
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(MOOD: t4g=—-2.86; P=.006 and CAU: t5z=—2.50; P=.02) and
environmental (MOOD: t,,=—-2.08; P=.04 and CAU: tzz=-2.27;
P=.03) scales for both groups. The ANCOVA analysis did not
find a significant difference across groups for the
WHOQOL-BREF and its subscales.

Moderation Analysis

The results for the interaction effect of the exploratory
moderation analyses are summarized in Table 5. Subsequent

Blicker et d

analyses showed that participantsin theintervention group who
had less experience with psychotherapy showed a greater
improved outcome on depression (BDI-11) compared with the
CAU group (P=.03). In addition, moderation analyses showed
results that bordered on significance (P=.05), suggesting that
individuals in the intervention group who were currently
receiving no other treatment had a better outcome compared
with the CAU group (see Figure 2 and Table 5). Resultsindicate
that willingnessto change did not moderate treatment outcome
(P>.05).

Table 5. Moderators for improvement in depression (Beck Depression Inventory-I1 difference score, means are centered).

Outcome parameter Beta SE t P value 95% ClI
Number of past courses of psychotherapy -.478 0.219 -2.178 .03 -0.913to -0.042
7.340 3.711 1.978 .05 -0.035t0 14.714

Current treatment?®

3Possible answerswere no therapy, in-patient treatment, out-patient treatment, treatment with licensed psychotherapist, treatment at day hospital, waiting
for therapy to begin, and planning on starting therapy.

Figure2. Interaction effects of current treatment (left), number of prior treatment (right) and group allocation. The graph on the | eft presents the effects
of current treatment (1=yes, 2=no) on symptom reduction. The graph on the right depi cts how experience with psychotherapy (number of prior treatments)

isrelated to depressive symptomatology (outcome: reduction on BDI-11). BDI-1l: Beck Depression Inventory-I1.
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In Tables6 and 7, subjective appraisalsof MOOD are displayed.
Overall, MOOD was positively evaluated. Of those who used
the intervention, 78% (29/37) rated MOOD as suitable for
self-help, 73% (27/37) considered it an applicable supplement
to psychotherapy, and 54% (20/37) rated the program as helpful.
Furthermore, 81% (30/37) rated the quality of the program as
excellent to good, 76% (28/37) would recommend it to afriend
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with similar problems, and 68% (25/37) would use the program
again. However, only 22% (8/37) indicated that they were able
to use MOOD regularly, 46% (17/37) had to force themselves
to use the program, and only 30% (11/37) stated that their
depressive symptoms decreased through using MOOD. In
addition, 60% (18/30) rated MOOD to be equally good or better
than the internet-based intervention they had previously used,
and 17% (5/30) considered MOOD inferior.
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Table 6. Subjective appraisal of MOOD (scores: 1=not at al, 2=alittle, 3=alot, and 4=absolutely).

Item

MOOD condition (n=37), mean  Positive (a lot and absolutely)

(SD) appraisal, n (%)

I think the MOOD program is good for self-help and self-guidance. 2.95(0.85) 29 (78)
| think the contents of the program were understandable. 1.97 (0.93) 35 (95)
| think the program was helpful. 2.54(1.02) 20 (54)
| was able to use the program on aregular basis during the past 6 weeks. 1.86 (0.95) 8(22)

I had to force myself to use the program. 2.46 (1.17) 17 (46)
My depressive symptoms decreased because of the use of the program. 1.97 (0.93) 11 (30)
| consider the program to be applicable as a supplement to psychotherapy. 2.97 (0.87) 27 (73)
The program is not applicable to my depressive symptoms. 1.76 (1.07) 9(29)

Table 7. Subjective appraisal of MOOD (adapted from a German questionnaire on patient satisfaction, ZUF-8 [59]).

Item

MOOD condition (n=37), mean (SD) Positive appraisal, n (%)

How do you rate the quality of the program? (excellent, good vs okay, not good)
Did you receive the type of treatment you expected to receive? (absolutely, a

lot vsalittle, not at all)

To what extent did the program help you cope with your problems? (absolutely,

alot vsalittle, not at all)

Would you recommend the program to a friend with similar symptoms? (yes,

probably yes vs probably not, no)

How happy are you about the extent of the help you have received through using

the program? (very satisfied, mostly satisfied vs somewhat dissatisfied, dissatis-

fied)

Did the program help you cope with your problems more successfully? (abso-

lutely, alot vsalittle, not at all)

How satisfied are you with the program in general ? (very satisfied, mostly satis-

fied vs somewhat unsatisfied, unsatisfied)

Would you use the program again? (Yes, probably yes vs probably not, no)

2.30 (1.05) 30(81)
3.16 (0.90) 25 (68)
2.76 (1.14) 19 (51)
3.32(0.97) 28 (76)
3.16 (1.07) 21(57)
2.65 (1.36) 21 (57)
257 (1.28) 25 (68)
3.35(1.11) 25 (68)

Discussion

Principal Findings

The treatment gap in the treatment of depressive disordersisa
significant issue [8] and might be narrowed by providing
effectiveinternet-based interventions. Self-guided internet-based
interventions can be especially useful because therapists are a
scarce resource. Furthermore, depressive episodes tend to
reoccur [60], but treatment barriers are stable, which meansthat
affected individuals are repeatedly confronted with the problem
of the undersupply of therapists. In our study, we aimed to
investigate whether the use of anew self-guided internet-based
intervention called MOOD over aperiod of 6 weekswould lead
to a significant reduction in depressive symptoms compared
with a CAU group (that got access to MOOD after completion
of the post assessment) in a sample of individuals who had
previously and/or currently received therapy (most of the
participants had also already received adifferent internet-based
intervention).

In our analyses, wefound no significant difference across groups
in any outcome variable (for ITT, PP, and frequent users).
Contrary to our hypothesis, the group that received MOOD over

https://www.jmir.org/2019/10/e14240

the intervention period did not significantly improve in
depressive symptoms compared with the CAU group. Both
groups significantly improved over time and, interestingly, the
difference here was more pronounced for the CAU group for
the primary outcome, which was the BDI-Il. Both groups
significantly improved over time in levels of self-esteem and
quality of life, but this effect again was not different across
groups. These findings are different from previous trials
investigating the effectiveness of self-guided internet-based
interventions. Here, it wasfound that self-guided internet-based
interventions were effective in treating depressive symptoms
at asmall to medium effect size[21,23]. Certainly, itispossible
that this difference between ours and previous results might
stem from a publication bias. Furthermore, self-guided
internet-based interventions were found to be more effectivein
individuals currently not seeing a psychotherapist [33,61].
Results of this study support this finding with a P value of .05,
which indicates that individuals in the intervention group who
benefited more from the program were currently not receiving
other psychotherapy. However, this result was not statistically
significant. The number of participants who were in treatment
while using MOOD amounted to 39%, and these individuals
had a smaller symptom reduction compared with those who
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were not in treatment. This result indicates that internet-based
interventions appear to be more useful to individuals who are
currently not receiving psychotherapy. More than 70% of
participants in the intervention group considered MOOD to be
a suitable supplement to psychotherapy. However, thisis more
likely to be the case if the combination of internet-based
interventions and psychotherapy is addressed in therapy, and
the integration is actively promoted, as in blended therapy
[62,63,64].

Another interesting finding was that the participants past
experience with psychotherapy had a significant effect on
treatment outcome. Here, resultsindicated that individualswith
less experience benefited more than those with more experience.
Our sample mainly comprised individualswith arelatively long
history of depression; most of them had undergone multiple
courses of psychotherapy in the past. Only 10.4% of the overall
sample had not previously received psychotherapy. Also, 82.9%
had previously used a comparable self-guided internet-based
intervention within the framework of another trial [33]. Our
results support the assumption that individualswho have already
used avery similar internet-based intervention and have ahigh
level of psychotherapeutic experience may not benefit from
another self-guided Web-based intervention. Perhapsthey should
receive personalized support, such as a guided internet-based
intervention. It isconceivablethat individual swho have suffered
from depression for a long time and who already have had
significant treatment experience will not learn much that is
unknown or new to them in a subsequent intervention. Another
explanation might be that individuals who have not benefited
from conventional psychotherapy and, therefore, have continued
to look for other forms of treatment also will not benefit from
internet-based treatment. Thefact that people with along history
of depression usually suffer from residual symptoms that are
difficult to treat isawell-known prognostic factor and therefore
is presumably another reason for the nonsignificant group
differenceswefound in our sample [65,66]. Another important
point isthat patient’s expectations of the outcome of therapy is
considered a key determinant of the actual therapy outcome
[67,68]. Many patients with along history of amental disorder
and extensive therapy experience are likely to have lower
expectations and hopes regarding treatment outcome. This
naturaly applies to other forms of therapy too and is not
confined to internet-based interventions. However, it could be
a further reason for the lack of treatment effects found in our
study. Despite this, based on the results presented above, we
come to the conclusion that unguided internet-based
interventions should mainly serve as a first step in treatment
and are not suitable for individuals with recurrent or residual
symptoms. Our findings, therefore, support stepped care
approaches, in which self-guided internet-based interventions
are used in early phases of illness and in patients without a
chronification of symptoms[69-71]. The key idea behind these
stepped models is that patients should first be treated at the
lowest level (to avoid psychiatrization and self-stigma) and only
proceed to more advanced care when symptoms are severe or
do not improve with (guided) self-help. It has been found that
stepped care approaches can be effective and resource-saving
inthe treatment of common mental disorders, such asdepression
[72]. Another potential implication is that programs for
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individuals with therapeutic experience have to be more
elaborated to be effective. For instance, they could consider
motives of participants [48] or be personalized in other ways.

Strengthsand Limitations

To participate in the study, neither a (verified) diagnosis of
depression nor a minimum severity of depression symptoms
was necessary, which resulted in heterogeneity of depression
levels. Therefore, on the one hand, awider range of individuals
with desirefor treatment for depression was reached, regardless
of whether they met the criteria of a diagnosis or not. On the
other hand, it has been found that samples of severely depressed
participants benefit more from low-intensity psychological
interventions than samples of mildly depressed participants
[32], which might be because those with severe depression have
more room to improve. This finding, however, contrasts with
results of Karyotaki et al [21] who found that self-guided
internet-based interventions are effective regardless of symptom
severity. Interestingly, within another study by Karyotaki et al
[73], it was found that individuals with more severe baseline
symptoms were more likely to improve than individuals with
less severe baseline symptoms after treatment with guided
internet-based interventions, which means that the findings are
still ambiguousin thisrespect. Apart from this, broad inclusion
criteria may result in a type | error and, thereby, lead to an
underestimation of the intervention's treatment potential.
Another limitation might be the sample size in our study. Our
power analysis was based on a medium effect, and we did not
consider expected dropout in our sample size calculation, which
could have led to an overestimation, as Karyotaki et al [21] only
found a small effect (g=0.27) for self-guided interventions. To
detect such a small effect, a larger sample would have been
necessary.

A strength of the study is the high completion rate of the
assessments—only 17.6% did not participate or complete the
post assessment. Despite the high completion rate, the treatment
adherence was rather low; only 39% were able to use the
program on a regular basis (at least once a week), and the
average time of program usage was 117.36 min. Contrary to
the results of other studies, there was no significant correlation
between duration of use and therapy outcome [21,74].
Interestingly, the percentage of participants who self-reported
aregular use was minor (22%) compared with the percentage
of the frequent users as defined by us. It is conceivable that
depressive users themselves define much higher standards for
regular use. If they do not meet these demands, this leads to
disappointment and negative feelings. This point can be
discussed in the context of depression-specific negative
cognitive distortions, namely, (dysfunctional) perfectionism
and all-or-nothing thinking [75,76]. Individual swith depression,
who have these thought distortions, often think that an
expectation task is either fulfilled perfectly (100%) or not at all.
In our case, this could mean that the participants rated
themselves or their use of the program worse than they actually
did because of their depressive way of thinking. Strategies that
improve adherence in self-guided internet-based interventions
(such as sending reminders) have been found to have a positive
effect on treatment outcome [77]. However, in our study, we
did send frequent reminders to participants to use the
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intervention. Finally, as the study had limited financial
resources, follow-up assessments were not possible. For this
reason, no conclusion can be drawn about long-term effects.

Conclusions

Blicker et d

different unguided Web-based intervention. With this sample,
we could not verify the efficacy of the new self-help
internet-based intervention MOOD; however, 2 interesting
findingswith implicationsfor the future wereidentified. Greater
experience with psychotherapy and (at trend level) current

The efficacy of unguided internet-based interventions has been
proven in various trials. However, it is unclear whether
internet-based interventions are beneficial for individuals with
a long history of depression and greater experience with
psychotherapy and for those who have aready undergone a

treatment reduced the effects of the intervention on depressive
symptoms. We conclude that unguided internet-based
interventions might be appropriate as a first step in treatment
but not for individualswho already have much experience with
psychotherapy or internet-based interventions.
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Abstract

Background: Being socially connected is related to well-being, and one way of avoiding social isolation is to deepen existing
relationships. Even though existing relationships can be reinforced by regular and meaningful communication, state-of-the-art
communication technologies alone do not increase the quality of social connections. Thus, thereis aneed for the involvement of
atrained human facilitator in anetwork of older adults, preferably for ashort period, to promote the deepening of their relationships.

Objective: This study aimed to evaluate the hypothesis that a human-facilitated, media-sharing social networking system can
improve social connection in asmall group of older people, who are more vulnerable to social isolation than most, and deepen
their relationships over a period of afew weeks.

Methods: We conducted the design and evaluation of Media Parcels, a novel human-facilitated social networking system.
Media Parcels is based on the metaphor of a facilitator collecting and delivering parcels in the physical mail. Extending the
metaphor, the system supports a facilitator in designing time-based dia ogue requesting parcels from participants that bring out
their memoriesand feelings, in collecting the parcel s, wrapping them in annotations that communi cate the corresponding requests,
and delivering the wrapped parcel to a target person. Qualitative evaluation was carried out in two trials with a group of three
people each, one with family members (children and father; aged 55, 56, and 82 years old) and the other with a group of friends
(aged 72, 72, and 74 years old), over two weeks. In each trial, data were collected in three interviews (pre-, mid-, and posttrial)
and via system logging.

Results: Collected data indicate positive social effects for deepening and devel oping relationships. The parcel metaphor was
easily understood and the computational system was readily adopted. Preferences with regard to media production or consumption
varied among participants. In the family group, children preferred receiving media parcels (because of their sentimental value)
to producing them, whereas the father enjoyed both. In the friendship group, preferences varied: onefriend enjoyed both producing
and receiving, while the other two preferred one over the other. In general, participants reported a preference for the production
of items of acertain type depending on the associated content. Apart from having astrong engagement with the system, participants
reported fedling closer to each other than usual.

Conclusions: For both groups, Media Parcels was effective in promoting media sharing and social connections, resulting in

the deepening of existing relationships. Its design informs researchers who are attempting to promote social connection in older
adults.
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Introduction

Background

The concept of connectedness is multidimensional and there
are multiple definitions and types of connectedness, including
social connectedness, that focus on interpersonal relationships.
Social connectedness, as defined by Lee and Robbins [1,2],
includesfeelings of being in aclose relationship with the socia
world, whichiscritical to one’s sense of belonging and is based
on proximal and distal relationships. Associal interactions may
be transient, feelings of being connected to others may change.
Thus, social connectedness may also correspond to short-term
experiences of belonging [3]. Having regular and meaningful
contact with others usually increases social connectedness, but
this type of contact may be hindering for older people because
of mobility and geographic constraints.

The global population aged 60 years old or above is growing
at arate of about 3% per year, which is faster than all younger
age groups. At present, in Europe 25% of the population is
already aged above 60 years old, and in Latin America they
account for 12% of the population [4]. This shift in theworld’s
demographics hasled to aneed for action across multiple sectors
to enable older peopleto agewell and remain aresourceto their
families, communities, and economies. Thus, successful ageing
and healthy ageing have been topics of interest in some of the
most recent studies conducted among the older population. The
World Health Organization [5] defines successful ageing asthe
process of developing and maintaining the functional ability
that enables well-being in older age. By including well-being
in this definition, it goes beyond physical health asit includes
domains such as happiness, satisfaction, fulfillment, and feelings
of belongingness.

Older people often emphasize the role of social integration and
well-being associated with successful ageing [6]. Asthey age,
they wish to maintain their identities and social roles, have
relationships, remain autonomous, feel safe, fedl like they still
have the potential for personal growth, and be ableto enjoy life
[7-9].

Older adultsare more vulnerableto social isolation than the rest
of the population. Typically, their social networks shrink with
age because of bereavement, relocation, and reduced mobility
[10]. Moreover, older adultswho are socially isol ated have been
shown to be more depressed and disabled, be in poorer health,
and report lower levels of well-being than those who are socially
connected [11]. Thus, it is important that they are able to
maintain and deepen social connections with their remaining
family and friends and to establish new ones.

Maintaining regular socia connections can be challenging for
older people living aone, who may struggle to travel to meet
distant contacts in person or attend in-person social events.
Web-based contact seemsto be an obvious solution, particularly
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given the rise in internet access via mobile devices for adults
aged 65 yearsor older in the United Kingdom [12], Brazil [13],
and the United States[14], among others. Such technology can
support older adults [15] who prefer traditional one-to-one
channels of communication [16,17].

Social connectedness can be stimulated by experiences that
remind people of their social relationships. For example, looking
at a photograph or listening to a song may remind them of a
loved one and their relationship with them. Thus, feelings of
social connectedness do not necessarily require physical
proximity. Based on these insights, our hypothesis is that a
human-facilitated, media-sharing socia networking system can
improve social connection in older people and deepen their
relationships upon deployment over afew weeks.

To evaluate our hypothesis, we designed a new type of socia
networking system called Media Parcels to address socid
connection in older people and deepen their relationships over
a few weeks with the mediation of a human facilitator. Media
collection and sharing, orchestrated by the facilitator, liesat the
heart of the system, as this activity is meant to stimulate user
reflection about current relationships, both strong and weak. In
the Media Parcels system, parcels of mediaare solicited by the
facilitator for later consumption by specific recipients, with the
types of media requested designed to encourage reciprocal
intimacy and self-disclosure between an older person and
selected social contacts.

Both the intervention duration and the group size are important
in the proposed design. One of the main reasonsis that alarge
group size would imply developing a large number of
relationships, which is difficult to achievein ashort period and
challenging for a facilitator to coordinate. Second, a duration
of afew weeks allows the involvement of the facilitator to be
short term, and finaly, this would alow the study to take
advantage of the temporary novelty effect observed with new
technology adoption.

In the current design of the system, media collection and
distribution are done by a human facilitator anong 3 users. In
future designs, the facilitator might be supported or eventually
replaced by an algorithm designed to allow larger networks.

Social Networking and Older People

Much research exists on the value of sharing digital media and
other physical memorabilia for maintaining relationships but
not the honesty and intent [18-21]. Here, we will concentrate
on more recent broad social mediaservices and studies of media
sharing through social networking systems, especialy those
targeted at the older popul ation.

Facebook useis now part of daily life for many people around
the globe, and a huge number of posts made by friends are
delivered continuously to users. An early study on
self-disclosure on Facebook by Park et al [22] with 317 student
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participants showed that the number of and positivity of posts
is associated with the intimacy of the relationship, but not the
honesty and intent. In alater study with 243 participants, Orben
and Dunbar [23] investigated how passive consumption of
personal disclosures affects the development of relationships.
Passive consumption occurs when a person reads the posts of
others without directly interacting with them. Their results
suggest that reading high intimacy, self-disclosures increases
relationship closeness, triggering similar relationship formation
in real-life interactions.

When focused especially on the elderly population, the use of
social mediais dightly different to other groups. Rebelo [24]
conducted an exploratory study in Portugal with 4 older adults
to understand the motivations and interests of the elderly
population when using socia networks (in particular Facebook).
The researcher found that, for this particular group, motivation
was mainly related to solitude, belonging, reunions, and
willingness to improve intergenerational relationships.
Regarding shared content, the elderly stated that they like
discussing memories but were concerned about privacy, and
they thought that most of the published content on the social
network site was inadequate or uninteresting. Chakraborty et
al [25] studied the privacy-preserving behaviors of older
Facebook usersin direct contrast to their self-disclosure. They
analyzed the profile information and privacy settings of 134
Facebook users aged above 55 years, together with 50 of their
friends, and they observed that older adults hide or share
information on their profiles depending on what information
their contacts share. They tend to be more conservative about
information sharing, in line with the findings of Lindley et al
[16] and Pedell et a [17].

Sinclair and Grieve [26], in turn, investigated whether older
adults could derive social connectedness from Facebook and
whether thelevels of social connectednesswere similar to those
seen in younger samples. The analysis revealed that Facebook
social connectedness emerged as a separate factor to offline
social connectedness, with correlations between the factors
indicating that they were distinct constructs. The participants
reported levels of Facebook-derived social connectednesssimilar
to those seen in younger samples. About the socia effects and
benefits caused by the networks, Quinn [27] examined the
engagement among novice social media users, aged 65 years
and older, in 4 cognitive domains; attention, processing speed,
working memory, and inhibitory control. Results reported
include the improvement of intervention participants in
inhibitory control. Quinn argued that the findings demonstrated
that the benefits of social media use at older ages extended
beyond mere socia engagement and into other domains of
everyday well-being.

Chen and Schlz [28] conducted a systematic review to verify
the effect of information communication technology on elderly
socia isolation. Their findings suggested that although the
technology lessened social isolation, the technology alone does
not guarantee quality of communication among older adults.
Furthermore, when communication is not reciprocal, technology
use may increase social isolation [29].
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Several novel media sharing systems have been designed for
the older population, with differing levels of effects on
relationships. A number of these systems use situated displays
inthe hometo share materials at adistance, such as photographs,
text messages and broadcast media [30-33]. For instance,
Garattini et al [34] designed a system to promote opportunistic
socia interaction among elderly people. Using a tablet, the
system broadcast news of different topics and presents
functionalitiesto enable group conversations through voice and
text. The researchers conducted a 10-week study with 19 elders
and some of their friends and family members. The results
suggested that athough the broadcasts encouraged social
interactions, the quality of the engagement was limited by the
absence of an approach to share personal information to help
users become familiar with one another.

Waycott et a [31] developed atool to facilitate message and
media sharing and conducted a study in which caregivers used
thetool to communicate with their elderly clients. Their results
showed that photographs with captions were able to increase
and enhance communication, and were well-suited to promote
psychosocial care. Similarly, Abrahdo et a [35] conducted a
mobiledigital storytelling study in acare homefor older people.
The creation of the stories was facilitated by either aformal or
informal carer and focused mainly on the resident, capturing
aspects of everyday life such as visits, social events, therapy
sessions, and health reports. The results showed that the
technology stimulated expressivity and creativity inthe resident,
as well asricher conversations between the resident and other
people.

Cornejo et a [32] devel oped a system geared toward enhancing
older people’s offline interactions with their family. Theresults
emphasized how information shared on social media could
provide conversational context for the elderly, prevent isolation,
and increase offline conversations.

Most studiesreport positive benefits for maintaining or making
new relationships through lightweight multimedia messages.
Given the established relationship between the level of
self-disclosure and relationship closeness both online and
offline, there is an opportunity to explicitly encourage media
exchange related to the existing relationship. By encouraging
self-disclosure, we mean to encourage participantsto talk about
feelingsand emotions, to talk about topicsthey do not regularly
talk about (eg, intimate things), and to talk about themselves
and their relationship toward each other so that using an app
might be easier than saying it face-to-face.

Methods

M edia Parcels Design

Media Parcelsisanovel socia networking system designed to
promote facilitated media exchange between users. The
interaction underlying Media Parcelsis based on the metaphor
of parcel delivery in the physical mail. First, afacilitator, upon
specific requeststo participants, collects mediaand wrapsthem
in text commentary, bringing out their memories and meaning.
Next, thefacilitator passes the wrapped media parcel to atarget
person, who in turn unwraps them.
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In the general case, Media Parcels supports facilitators in
orchestrating interactions among any number of users by
intervening in 2 steps: in phase 1 by requesting media parcels
fromauser and, in phase 2 by sending the parcel sto any number
of (other) users.

The particular case of deploying Media Parcelsfor the balanced
interaction among 3 users (P1, P2, and P3) orchestrated by a
facilitator isillustrated in Figure 1. For the same scenario, Table
1 details the request of parcels of media (from-to).

As currently designed, Media Parcels relies on a facilitator in
charge of managing the interaction for the duration of the
intervention. In anonfacilitated approach, Media Parcels could,
in principle, pass parcels of media between multiple providers
and recipients of media, at various times, ad infinitum.

In contrast to most current social media systems that rely on
the spontaneous posting of media for feedback, the Media

Zaneet a

Parcels approach is based on directed requests for mediaitems
which are then shared within a group.

For the deployment of Media Parcels, we used the Experience
Sampling and Programmed Intervention Method (ESPIM) and
an associated platform that support specialists (eg, health
professionals) in communicating with their users at particular
times of the day via a mobile app [36,37]. ESPIM is inspired
by the experience sampling method for collecting self-reports
in psychology proposed by Csikszentmihalyi et a [38],
combined with the concept of programmed instruction [39].
The ESPIM software platform was designed to support health
care and learning interventions in their natural environments
throughout the day [36]. Such interventions can comprise
open-ended and multiple choice questions, mediarequests, and
deliveries. While creating the interventions, the professional
defines the time-based moments in which they should be
prompted on the user’s device [40].

Figure 1. Media Parcels exchange among three persons (P1-P3) in a two-phase interaction orchestrated by a Facilitator, who “wraps’ the parcel by

adding commentaries.

Phase 1 request and receive

® wop

Phase 2 post
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Table 1. Operations for Media Parcels exchange among persons P1, P2, and P3 in request-wrap-post interaction orchestrated by a facilitator.

Phase and facilitator (role) P1 P2 P3
Phase 1
Media parcel (Reguest) from (P1) to (P2) from (P2) to (P1) from (P3) to (P1)
Mediaparcel (Receive) from (P1) to (P3) from (P2) to (P3) from (P3) to (P2)
Wrapping
Mediaparcel (Wrap) _a — —
Phase 2
Mediaparcel (Post) from (P2) to (P1) from (P1) to (P2) from (P1) to (P3)
Mediaparcel (Post) from (P3) to (P1) from (P3) to (P2) from (P2) to (P3)

3Not applicable.

Approach Toward Social Connection and Deepening
Relations

Aiming at supporting a facilitator who promotes socia
connection and deepening of relationships in a small network,
comprising older persons and their social contacts, content
exchanged via Media Parcel s should encourage self-disclosure
inthe scope of the social relationsinvolved while ensuring both

intimacy and privacy.
Facilitator

Therole of thefacilitator includes:. (1) designing mediarequests
associated with feelings that encourage self-disclosure and
reflection over a specific social contact; (2) wrapping together
the media el ementsreceived and the associated feelings, without
editing them; and (3) mediating the interaction between a pair
of users by sharing the content produced between both ends of
the targeted relationship.

For the purposes of thisstudy, such arole demands professional
sKills, so in the case of the two trials described here the
facilitator had a background in clinical psychology.

Media Requests

Requests for media were deliberately designed to be thought
provoking and vehicles for self-reflection and disclosure. For
example, thefollowing requests and questions were used, anong
others, to elicit responses across a variety of media forms,
personalized by name:

- Takeapictureof anobject that isspecial to you and explain
why (image and text).

« Record a short audio clip of yourself singing a snippet of
asong you like and explain why you likeit (audio and text).

« Record ashort audio to X, saying what he or she meansto
you (audio).

«  What do you like to do with X? Why? (text).

« Send me apicture of a present X has sent you in the past.
What was the occasion? How did you feel about it? (image
and text).

« Record ashort video of you saying something X often says
(video).

https://www.jmir.org/2019/10/e14112

Media requests were inspired by methods used in design and
behavioral psychotherapy. We used two strategiesfor the design
of media requests, one concerning the type of media, and the
other, the media content. Different types of mediamay produce
different emotional responses [41], so we designed media
requests to be balanced across image, audio, text, and video to
provide participantswith all types of mediaonce, and regarding
media content, the media requests were designed to probe
participants’ relationships and themselves.

Behavioral psychological interventions make use of asking
guestions, making requests, and giving instructions or
suggestions for clients to carry out specific or generic actions
outside the therapeutic setting [42]. Asking questions about
happenings or feelings serves to gather information and also
promotes self-observation, self-reflection, and self-knowledge.
In our study, the media requests and questions about
participants feelingswere designed to encourage all participants
toreflect on their relationships and expresstheir fegingstoward
one another by producing media with emotional content.
Furthermore, specifically for the ol der participants, the questions
and requests al so encouraged reminiscence of precious moments
and self-disclosure.

The questions and requests might also be referred to as
relationship probes, asthey havethe character of cultural probe
questions for self-report except they are focused on personal
traitsand relationships rather than culture[43]. Cultural probes
is a technique used to inspire ideas in a design process.
Typically, the probes are small packages that can include any
sort of artifact along with evocative tasksthat allow participants
to keep record of specific events, feelings, or interactions. It
serves asameans of gathering inspirational dataabout people’s
lives, values, and thoughts.

Media Wrapping and Sharing

For each media item collected, before sending the item to the
target person the facilitator included a text comment to
expose the request that created it. An exampleisgivenin Figure
2, with the facilitator requesting for one person to record apiece
of audio for another person saying what she meansto you. When
sharing that media, the facilitator includes “ Your dad recorded
this message to you” . Asindicated by this example, no editing
relative to the media collected took place.
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Figure 2. Typical mediarequest and delivery screens. Left: media request in phase 1 to the older adult. Right: media delivered to another participant

in phase 2.

L.l v
€ A. Tuesday Morning
Today | would like you to record a short audio
(no longer than 20 seconds) toWill saying
what she means to you. Record it as if you
were talking to her,

When you are ready touch below to start

recording. Hold the button until you are
finished.

1!) HOLD TO REWRITE

< o O

Older Person’s Social Contacts

Social contacts of an older person may be inter- or
intragenerational, such as younger family members (ther
children or grandchildren) for intergenerational contacts, and
the same generation friends or family members for
intragenerational contacts. According to Lindley et a [16], the
dynamics of family and friend relationships are very different,
especialy in terms of expected social support. Considering the
two different types of social contacts, we designed two trias
devoted to each type of relationship: one older person with two
younger family members, and three same-generation older
individuals that were friends.

For practical reasons related to our international collaboration,
we conducted thefirst tria with family participantsin the United
Kingdom and the second trial with friendship participants in
Brazil. The system and methods for both trials were largely the
same and are reported in study 1 for the UK context, with
variations outlined in study 2 for the Brazilian context.

The studies reported in this paper were designed so that phases
1 and 2 lasted around one week each. This amounted to afixed
period intervention aimed at increasing social connection
between these partners. We designed a media collection phase
(phase 1) and a media sharing phase (phase 2), so that
participants could clearly discriminate between producing and
receiving personal media content. In both studies, participants
were aware of the two distinct phases and that the produced
media in phase 1 would not be immediately shared with the
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other participants. They were also informed that the human
facilitator, who was aclinical psychologist, would bein charge
of sharing the produced media and its associated feelings from
phase 1 with the other participants on phase 2, without editing
the content. Participants were al so aware that, once thefacilitator
mediated the media sharing, this person would have access to
the content of the mediaand its associated feelings. | n addition,
the participantswereinformed that, after phase 2, the facilitator
would not mediate their interaction anymore; thus, if they
wished to talk about the media content received, they should
use their conventional communication channels.

Study 1: Family Trial

Thisstudy focused on supporting an older person through media
exchanges with two younger family members. The exchange
of media parcels was asymmetric because they were not
collected and delivered between the younger participants.

Figure 3 shows the network configuration for study 1. An older
adult who lives alone exchanged media (text, audio, image, and
video) with 2 other socia contacts. The facilitator (the first
author) orchestrated the exchangein 2 phases. In phase 1, lasting
aweek, media relating to each pairwise relationship with the
ol der person was collected by thefacilitator at regular intervals.
In phase 2, also lasting a week, that media was distributed to
the reciprocal partner in each pair at regular intervals. Asthe
older person is linked with 2 people, while those people are
only linked to one and not each other, we collected and
distributed twice as much content from the older person asfrom
the reciprocal partners, as shown by the arrows in Figure 3.
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Figure 3. Network configuration and mediaflow in the Media Parcels system for study 1.

OP Older Person
sC Soclal Contact
=~ Phase 1 Callection

df==== Phase 2 Delivery

Media

A typical mediacollection and sharing screenisshownin Figure
2, aspreviously presented. Requestsfor mediawere deliberately
designed to be thought provoking and vehiclesfor self-reflection
and disclosure. For example, the following requests and
guestions were used, among others, to elicit responses across a
variety of mediaforms, personalized by name:

« Takeapictureof anobject that isspecia toyou and explain
why (image and text).

« Record a short audio clip of yourself singing a snippet of
asong you like and explain why you likeit (audio and text).

« Record ashort audio to X, saying what he or she meansto
you (audio).

«  What do you like to do with X? Why? (text).

- Send me apicture of apresent X has sent you in the past.
What was the occasion? How did you fedl about it? (image
and text).

«  Record ashort video of you saying something X often says
(video).

Participants

Recruitment requirementsfor the older person were asfollows:
(1) aged 60 years or older; (2) lives alone; (3) is based in the
Guildford area, United Kingdom; and (4) is able to nominate
at least two other social contacts who are able to participate.
All nameswere changed to preserve participants' identities. We
formally broadcasted the search for participants for 6 weeks
through the University of Surrey academic email to theexisting
network of research groups and persona contacts, on the
research group website, and by partnering with Age UK Surrey
and the University of the Third Age, Guildford. The participants
recruited were resultant of personal contact.

Participants were 1 older adult, Paul (aged 82 years), and 2 of
hischildren; Karen (aged 55 years) and Charles (aged 56 years).
Paul chose them because he considered them relevant people
for socia support in hislife. Paul isan electrical and electronic
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engineer and still works part-time, mentoring engineers at a
company. He did not have any cognitive impairment according
to the Mini-Mental State Examination to measure cognitive
health [44]. He was also living alone for the past 6 months and
feeling more isolated since his wife passed away. Charles, his
son, lives close to him. His daughter, Karen, lives in Kenya,
Africa, but wasvisiting her father for thefirst week of thetrial.
Thefield data collection was done from late April 2018 to late
May 2018.

Pretrial I nterview

A pretrial semistructured interview was conducted face-to-face
with each participant. With the older person, we enquired about
his relationship with his two children. To access feelings of a
specific social connection at the individual level between Paul
and his children, we designed a Relationship Semantic
Differential Scale (RSDS, Multimedia Appendix 1) with 16
pairs of contrasting attributes related to social relationships.
Participantswereinstructed to expresstheir agreement with the
attributes on a 7-point scale. Astypical of semantic differential
scales, the closer the participant respondsto one of the attributes
the more they agree with it [45]. Paul was asked to rate his
relationship with each child separately. Finally, the Media
Parcels mobile app was downloaded and installed on adedicated
tablet. Paul was given this tablet and trained in how to use it.
Thistook atotal of about 1 hour and 30 min.

Each of Paul’s children also answered a similar semistructured
interview enquiring about hisor her relationship with their father
and responded to the RSDS. The Media Parcels mobile app
was downloaded to their existing smartphones and they were
trained in how to useit. Thistook about 30 min per person.

Trial Period

Following the pretrial interview, the system was activated on
all 3 devices and proceeded to collect media parcels from
participants over 7 consecutive days in the first week of the
trial. These were analyzed and selected by the facilitator for
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redistribution over the following 8 consecutive days of the
second week for the social contacts and 9 consecutive days for
the older person. The amount of media parcels received in the
second week was based on the amount of relevant mediaparcels
produced by participants in the first week; therefore, it varied
among participants. The older person, Paul, received 3 collection
messages or 1 delivery message from the system each day,
whereas his children Karen and Charles received only 1
collection or 1 delivery message a day. Notifications of each
message sounded and appeared on the receiving devices, but
users were able to defer answering or reading them until later.
Users could also choose to decline answering any request. Once
amediadelivery had been seen, users could not directly respond
with feedback to the person who sent the media, asis usua on
most social media platforms. It was a design decision not to
support interactional closureto encourage participantsto contact
each other offline or using their existing preferred
communication channels. This decision was based on the fact
that new technology solutions on communication mostly force
users to abandon their usual channels to adopt new ones. This
can be aversive to those people who take more time learning to
use a novel technology, which is the case for most of the older
population [46].

Midtrial Interview

At the end of the first week (phase 1) of thetrial, we conducted
amidtrial interview. Participants once again each responded to
the RSDS and were interviewed about the feelings generated
by producing materials about their relationship. Participants
were also briefed about the delivery of phase 2 of the study.

Posttrial Interview

After phase 2, we conducted final semistructured interviews
with al participants, separately, about their relationships,
connectedness toward one another, and experience using the
system. They then responded to the RSDS. The meetings|asted
an average of 30 min for each social contact and 1 hour for the
older person. In this last interview, they also evaluated their
experience with the ESPIM mobile app by answering a User
Experience Questionnaire (UEQ) [47] and a System Usability
Scale (SUS) [48]. All interviews were conducted in the
participants’ native language, English.

https://www.jmir.org/2019/10/e14112
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Study 2: Friendship Trial

To test out the value of the system for deepening relationships
with same generation friends, we recruited 3 older people with
different levels of acquaintance, as described bel ow. We decided
to treat all these participants equally in the trial by using
symmetrical media sharing between all three, where P1, P2,
and P3 arethree elderly ladies. This meansthe scripted dialogue
between participants and the facilitator impliesthat mediawere
collected in phase 1 from each participant about their other 2
partners and distributed to those partners in phase 2.

Participants

Recruitment requirements were as follows: (1) aged 60 years
or older; (2) lives alone; (3) is based in Sdo Carlos, Brazil; and
(4) isableto nominate at | east two other same-generation social
contacts to also participate. The research was broadcast in a
digital literacy course for older adults. In total, three elderly
ladies volunteered. They described themselves as friends or
acquaintances. Rondais a 72-year-old retired teacher who was
divorced and had a son. Linda is also aged 72 years and is a
retired administrative assistant) who was never married and has
had a boyfriend for the past 8 years. Finaly, Ireneis 74 and a
retired laboratory assistant. All participants were Brazilian.
They had some experience dealing with smartphonesand tabl ets.
None of them had any cognitive impairments.

The network configuration and media flow in study 2 is
presented in Figure 4. Both Ronda and Linda were more
connected to I rene, who acted as afriendship mediator between
thetwo others. Rondaand Lindawere friendsfor about 10 years
and they both described being close to each other. Linda and
Irene have been friendsfor over 30 years. They worked together,
and beforetheir retirement they were very close. Irene said their
relationship started to go cold after a while, especially after
Linda started dating. Ronda and Linda consider themselves to
be friends, they have known each other for 10 years, though
they do not call or arrange to meet in person as this is always
mediated by Irene. In addition, most of the time Ireneisthe one
who initiates social contact with both friends. None of them
described themselves as socially isolated, but Ronda expressed
interest in deepening her relationship with both her friends,
Linda and Irene would like to revive their friendship that had
become distant over the years, and Linda would also like to
become closer to Ronda.
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Figure 4. Network configuration and mediaflow in the Media Parcels system for study 2.
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Procedure

The procedure was identical to study 1: (1) pretria interview;
(2) media collection; (3) midtria interview; (4) mediasharing;
and (5) posttrial interview. In this case, the interviews were
conducted in Portuguese. Thetotal length of the data collection,
from pre- to posttrial, was 20 days. Media were shared
symmetrically as described above. The media requests were
specially tailored to suit the particularities of the three
participants and to deepen their relations. As before, requests
wereto shareinformation about themselves (personal requests)
and about their relationships with each other (relationship
requests).

In phase 1, a total of 14 requests were designed for each
participant: 7 personal and 7 about the relationships. The
requests involved the same media types as in study 1 (text,
audio, video, and image) aswell astext commenting about their
feelings toward what they had produced. Among the images
requested, there were photos of people (friends participating in
the study), objects (presents they received from each other,
special objects, and objects that reminded them of each other),
and places (favorite spot in the house). The audio requestswere
to share amemory from childhood, talk about amiraclein their
lives, and record a song snippet. The video requests were to
record an ongoing activity, talk about a good day they spent
with thefriends, and record avideo message to the other friends.
The text requests were to write about what they would like to
do morewith the friends and to write about their favorite singers,
television shows, and activities. A total of two requests were
sent out each day, one in the morning and ancther in the
afternoon for 7 consecutive days. As in study 1, participants
could respond to the requests immediately after they received
the sound reminder or any other time during the day. In phase
2, we shared the most compelling mediaviathe system, which,
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in the case of this study, were the mediaand associated feelings
with more emotional and personal content. All participants
received 1 media parcel per day for 9 consecutive days.

Results

Study 1: Family Trial

User Experience, Engagement, and Patterns of
I nteraction

The results of the user experience and usability rating scales
were very positive, with the SUS results indicating an average
score of 77.5 points. Thisisabout 10 points higher than average,
and aB+ onascaleranging from A to F. The UEQ scoreswere
at excellent or above average across all dimensions. Overall,
participants were able to use the app without any issue other
than difficulty inidentifying the status of video recording when
the Android video app is used, an issue not under the control
of the designers. Such positive results, which relate to the
attention given to guidelines during the design of the mobile
app [40], contrast with the poor accessibility of many appswhen
used by older people [49,50]. Looking ahead, the experience
and usability scores were very similar for study 2 (average
SUS=79.17 and dlightly higher UEQ scores). Therefore, the
rest of the paper concentrates on the process of using the system
and its value for relationships.

In phase 1, the mediacollection phase, all participants responded
to more than half the media requests. Paul responded to 76%
(16/21) of media requests on a daily basis. He interacted with
the app immediately after the sound reminder in about 38%
(8/21) of cases, and preferred to use the app when he had time
to engage in the requests:
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| heard the alarm, but if | was busy at that moment,
| justignoredit (...). | knew | had to do the tasks, so
| tried to come back to it when | had time. [Paul]

On average, he spent 5 min per interaction, although he spent
moretime on the requeststhat required him to retrieve materials,
such as pictures, written material, and objects.

Karen responded to 100% (7/7) of mediarequests. Sheinteracted
with the app on two separate days and preferred to respond to
most of the requests in a row. It took her an average of 3 min
per interaction. She never responded to the requestsimmediately
after the sound reminder:

| preferred to do it all at once, in a day | had time.
[Karen]

Charles presented the lowest rate of engagement, 55% (5/9). In
the intermediate interview, he said he did not interact with the
app as much because he had a busy week. He spent 10 min on
average in each request and also preferred to interact with the
system when he had time, despite the sound reminders.

In phase 2, the media sharing phase, the engagement with the
app was higher. Paul and Karen interacted with all of the media
shared and Charles did not view only one of the parcels of
media, interacting with 87% of them (7/8). The pattern of
interaction with the app also changed in phase 2. This time,
Karen and Charles interacted with the app amost daily and
usually beforethe sound alert wastriggered asareminder. This
suggests an expectation to receive the media produced by the
father, which was confirmed in the posttrial interviewsinwhich
they reported being curious about what they would receive that

day.
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Type of Media and Media Content

The requests were effective in leading to self-disclosures
revealing user’s personalities, memories, and rel ationships. For
example, aresponse to arequest for a picture and explanation
of aspecia object by the older personisshownin Figure5. The
story of this object is touching and something Paul may not
have posted spontaneously on a social mediasite.

Onthebasis of their experiences producing and receiving media,
we asked participants about their favorite types of media and
media content in each phase of the study. For Paul, the most
important feature was the content of the mediaand not the type
itself. Thus, when producing media, hisleast favorite wastyping
(text) “It was boring, | am slow (...) but not impossible”
Regarding the type of media received, he said that one of his
favorites was a song snippet from his daughter singing (“You
are my sunshine”). He said that this mediainspired him to get
back to learning the Ukulele, so that he could play that song for
her in the future. Charles enjoyed more producing videos
because he thought it was an opportunity for him to show
something he was proud of . He also reported that he would have
enjoyed recording longer videos. He enjoyed receiving the
photos and videos best because they were visual. Asfor Karen,
she enjoyed producing all types of media and was pleased that
she had the opportunity to do a little bit of everything. She
thought that the different types of media made the tasks more
enjoyable and less predictable. When she received the media,
she enjoyed text, audio, and video more than photos:

The photos were not surprising, they were not new to
me (...) the others were an expression of dad in that
moment. [Karen]

Figure 5. Examples of media collected in phase 1 (image at the left and text at the right).

Producing Media Versus Receiving Media

Both Karen and Charles preferred receiving media rather than
producing them. They felt good being told good things about
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themselves by their father and because it was a surprise to see
what their father had to say to them. Also, they considered this

phase more effortless. Paul aso reported that the second week
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was easier, but he enjoyed both producing and receiving the
media
| enjoyed them (...) it was a good surprise (...) and |
was proud of them [Karen and Charles| for
participating (...). It was like aconversation. [Paul]

Feelings of Specific Social Connectedness

All participants reported feeling closer to each other and
contacting each other more than usual during the Media Parcels
trial. Thisis reflected in the relationship (RSDS) scores taken
at the beginning, middle, and end of the tria shown in
Multimedia Appendix 2. Scores generally rose in the trial for
Paul and Karen. Interestingly, their rise in scores was greatest
in the middle of the trial, after media collection but before
delivery. This suggests an effect of feeling closer to someone
when encouraged to think about them through amediacollection
task. Charles’ scoresremained about the same, perhaps because
he found the exercise harder than the other two in terms of
expressing his feelings (see Multimedia Appendix 2).

Paul reported that he felt that his contact and relationship with
his kids changed during the study:

We ended up being more thoughtful, because of the
questions asked. e have become closer and honest
to each other. [Paul]

He reported that producing and receiving the mediaand talking
about the feelings associated with them made him think about
being more effective and also about how to get things done in
general:

| realized | was letting things dlide. You stimulated
my attitude (...) because | had to do the activities it
also encouraged me to do other things | needed to
do. [Paul]

He also thought that doing the activities made him think about
his kids much more than usual, and he contacted them more
than usual:

It made me think more about emotions and feelings
(...) we usually let it go and don't make time for
ourselves. | was happy to do that (...) | was relieved
to have a reason to do that. [Paul]

Charles reported that, for him, talking about feelings was not
easy and as the activities required that he felt as though they
were not simple. However, he considered that he thought and
contacted his father more than usual during the study (“I did
think of him more when | was doing the tasks’) and reported
that he felt closer to his father when doing the tasks and when
receiving the materials from him. He also pointed out that this
type of intervention would have been even morerelevant if they
were living further apart.

Karen considered that the activities made her think about her
father in adifferent way and remember good momentsfrom the
past:

It made me think about my dad in a different way.
[Karen]

About receiving the media, she reported:
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It was nice to see how much | was meaning to Dad
(...) he was appreciating things. | felt loved and
valued. You got a more intense relationship snapshot
from us. It was interesting to see how we were
interacting (...). | really enjoyed the way everything
was handled. It made me feel closer to dad. It was
something that brought me, my dad, and my brother
together. [Karen]

Study 2: Friendship Trial

Engagement and Patterns of I nteraction

In phase 1, therewas ahigh level of engagement with themedia
requestsfor all participants. Rondaand Irene responded to 100%
(14/14) of the mediarequests, and Lindato 71% (10/14). Linda
did not respond to any of the video requests because of
difficulties using the video recording tool in the tablet, despite
being trained to do so twice by the researchers. All participants
interacted with the system on adaily basis, except for 1 request
that Linda completed on the following day.

All participants preferred to interact with the system when they
had time, rather than immediately after arequest or parcel had
arrived. Irene and Linda only responded to the requests
immediately after the sound notification in 7% (1/14) of the
times, and Rondain 28% (4/14) of thetimes. On average, Ronda
spent 4 min 23 seconds per interaction, Irene spent 3 min 51
seconds, and Linda spent 5 min 42 seconds. The replies that
took the longest were those involving existing materials, such
as pictures and objects.

In phase 2, the media sharing phase, the engagement of
interaction with the app was 100% (9/9) for all participants.
They interacted with the received mediaparcelson adaily basis.
Regarding the sound reminder, Rondaand Ireneinteracted with
the app in the same proportion before, after, or immediately
after the reminder 33% (3/9) of thetime. Lindainteracted with
the media parcels immediately after the sound alert 55% (5/9)
of the time and before or after it 22% (2/9) of the time. This
again reflects increased interest and anticipation in receiving
media.

Type of Media and Media Content

Asin study 1, the media parcels elicited from users were often
more intimate than social media posts or even than things they
might have said to each other face-to-face. In fact, some had
the character of greeting cards that allowed people to express
deeper feelingsthan what they are comfortable saying in person.
For exampl e, arequest to record amessage about her friendship
with Ronda caused Irene to say the following:

Sheisaverykind friend, very caring, very dedicated.
| think that regarding my friends | am privileged.
Ronda is someone that | like very much. [Irene]

When we asked Ronda to say how she felt about thisto us, she
wrote;

| appreciate the message very much and it made me
emotional. | am what | am! | prioritize my friends
because they are the shoulders that | lean on.
Listening to theaudio fromIrene | feel safeand cared
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for. 1 know | can count on her friendship forever.
Thank you, my friend. [Ronda]

Regarding their favorite types of media, participants varied.
While producing the media, Ronda liked pictures, writing,
videos, and audios in that order. Her favorite tasks involved
pictures because she retrieved them from old materias that
reminded her of stories from the past that she had forgotten.
One of her favorite tasks in the media collection phase was to
talk about her favorites (singer, television show, and hobbies):

Because of that | started to listen to music that | loved
but had forgotten. [Ronda]

About the received media parcels, she reported that she did not
have afavorite type and that the most important aspect was the
content. She appreciated the messages she received from the
friends:

I was moved and thought how true friendships are

important in our lives. Who has friends has

everything! [Ronda]
She picked out 2 favorite media parcels: (1) the friends
childhood stories (“They reminded me of my own childhood.
We usually do not share old stories like that”); and (2) their
personal profiles. This was a composite parcel made by the
researchers. The format was a magazine cover with each
participant’s photo and information that they had provided about
themselves, in addition to the information provided from the
friendsto each other. She said that shereally related to her own
profile and was moved by it. She also thought that the profiles
were a good snapshot of each of the friends.

Similar to Ronda, Irene aso enjoyed producing the photos:

It was cool. | looked for old, forgotten photos from
my friendsbut also family. It wasgood to revisit these
materials. [Ireng]

Then her order of preference was audio, video, and text:

| do not like so much to show in pictures, so | did not
like very much to show my face in the videos. But the
audio was fine. | also don't like writing (...) | have
never been good with the written word. [Irene]

Her favorite activity wasto record an audio about her childhood:

It made me remember my childhood, the people from

my childhood (...) it wasa good time of my life. [Irene]
While receiving media, she said that she enjoyed everything
and that the content was more important than the format. She
noted that she especially enjoyed receiving the videos and
pictures and that her favorite media parcel was an audio she
received from Ronda:

| felt truly touched and even cried (...). | never expect
complimentsfromother peopleand | don't even know
if l amall that (...) | immediately picked up the phone
and called her to say how much she means to me
[Irene]

For Linda, she enjoyed producing the types of media in the
following order: text, photos, audio, and video. Although she
likes to watch videos, she had difficulties using the device's
camera to record videos by herself, which was frustrating for
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her. The media she most enjoyed producing wasto find asnippet
of asong to record:

| did not want to sing, but | enjoyed looking for a song
that | liked to record a bit of it. [Linda]

About receiving the media, she said that she appreciated all of
them, irrespective of type.

Producing Media Versus Receiving Media

Feelings about preferring the producing or the receiving of the
media parcel swere different across participants. Irene preferred
to receive the media

It is more fun (...) you get to know more about the
other person and their feelings (...) | felt emotional
and even cried over some materials [ messages from
the friends]. [Irene]

Receiving the personal histories about the friends also made
her realize that they had similar life experiences. Although she
also enjoyed going through old photos because they reminded
her of good times. Ronda reported that she enjoyed them both:

| loved them both (...) one phase completes the other
(...). If you produce something and do not get anything
back, you do not get closure. Producing the materials
made me rethink my life, good timesand difficult ones
(...) and how | have overcome the difficulties (...). |
visualized myself back in time, it was as if | was
reliving it. | really enjoyed it. It is an interesting
approach to carry out with my other friends as well.
[Ronda]

About the media sharing phase, she reported:

| always expected the messages asa surprise(...) the
photos and audios moved me. [Ronda]

Asfor Linda, she enjoyed producing the media parcel s because
she had the opportunity to revisit bits of her life and moments
with the friends:

It touched me (...) | got in touch with my emotions,
with personal stuff. It wasa bit of work having to look
for old materials, but it felt good to revive the
friendship (...) it was getting cold [Linda]
Asin study 1, receiving the media in general produced more
spontaneous and emotional responses about their feelings.

Feelings of Specific Social Connectedness

During the study, all participants reported feeling closer to each
other, thinking about each other, and getting in touch more than
usual. All participants commented that during the study, they
were encouraged to talk about personal things and talk about
how they felt about their friendship in a way that they would
not naturally do. Irene said:

Sometimesitishard for meto express certain feelings
(...) this helped meto do that. [Iren€]

Ronda reported:
Thesetalking points do hot cometo our conversations

by chance. The sequence of questions brought
memories (..) and the opportunity to express
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ourselvesin a different way (...) the questions hel ped

me to express my feelings. [Ronda)
Although she had a stronger bond with Irene, she reported that
she got more involved with Linda as well.

Irene reported that she felt closer to the friends in the media
collection phase but even morein the media sharing phase. Irene
was moved by the messages she received from both friends,
and she decided to call them both:

| called Lindaand | said, “ | do not say it enough but
I loveyou (...)" | also called Ronda to say that she
is really important in my life and that | don't know
what | would do without her. [Irene]

After this call, Linda also called Irene once, and Irene called
both friends to schedule a night out including 3 other friends.
Inthisoccasion, Lindaspoke about amisunderstanding she had
with Irene 10 years earlier that she still felt hurt about. Irene
could not go to Linda’s birthday, so she sent a gift through a
friend. Linda did not appreciate it because she would rather
have Irene come over in person to bring the present. Thus, she
returned the gift and never talked about it again until this
moment. They said that thiswas agood opportunity to set things
straight and get closer to each other again, and it ended in a
group hug. However, Irene felt alittle hurt that Linda was still
mad after such along time. Rondaalso commented that she and
Irene will try to include Linda morein their social gatherings:

Because she has a boyfriend, we do not invite her a
lot to go out with us (...) but she really enjoys our
company and we will try toinclude her more. [Ronda]

Thesereported fedings of closenessarereflected in asystematic
rise in their RSDS scores, as shown in Multimedia Appendix
3, at the pretrial, midtrial, and posttrial periods. The only drop
was between the mid- and posttrial periods for Irene's feelings
of closeness with Linda. These went down because of the
conflict over the birthday present reported above. This shows
that developing relationships is a complex business. It may
result in relationship work that rai ses contradictory feelings of
closeness and distance within the same relationship pair.

Discussion

Principal Findings

We designed a novel communication system called Media
Parcelsthat makestime-based requestsfor mediaand distributes
them within a minimal network of just a few social contacts.
The socia networking system we designed aimed to support
older people in deepening their social connections and
relationships while still respecting their privacy concerns.

Broadly, our results indicated positive social effects for both
deepening and developing of relationships. The elderly
participants perceived personal and more intimate social
connection asimportant to their lives, corroborating with other
studies that present social integration with family, friends, or
community as crucial to well-being in older age [6-9]. Our
participants also appreciated the computer-mediated system as
ameansto encourage self-disclosure and initiate conversations
about feelings toward one another, with more deep and
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meaningful content. Thisresult supportsthefindings of Lindley
et a [51] that explored the attitudes of older adults to keeping
in touch with people who are important to them. The authors
found that the older adults wanted to be in touch, and that
staying connected was worthy of dedication. Moreover, the
participants most valued the communication that is personally
expressed, which requiresalevel of intensity that contrastswith
the lightweight interaction that isincreasingly afforded by new
technologies. This was precisely fostered in our study by the
Media Parcels system, in which social interaction topics were
designed to encourage meaningful reflections and expressions
of feelings. The importance of fostering relevant, meaningful
social interactions is highlighted in studies by Carstensen et a
[52,53], which suggest that older people are more motivated to
derive emotional meaning from life and establish intimacy with
other people, presenting a preference to invest in relationships
that are emotionally rewarding and significant to them.

Testing the Media Parcels system on atrio of family members
andin aseparatetrio of friends exposed values common to both
networks as well as values exclusive to each socia group. It
also revealed new opportunities for computer-mediated
communication.

Family Connections

The different family members showed differing levels of
engagement with the system across media collection and
delivery phases. The older person Paul was most enthusiastic
overal, and his daughter Karen was a close second. However,
his son Charles started out as a skeptic who found it difficult at
first to respond to media requests about his father. All three
became more enthusi astic in the second phase of the study when
they received media parcelsrelating to Paul. Karen summed up
their experience about the system by saying that it brought them
al together in a way that would not have happened
spontaneously. This is an important observation from the
daughter, as the system was configured to focus on her father
and hisrelationship with family following the death of hiswife
6 months earlier. It shows that even bilateral media sharing of
this kind stimulated reflections on family as a whole and
discussion outside the system that affected all relationships.
Thus, the system fostered a shift in the content of the
communication between the older participant and his children,
from basically discussing family affairs and obligations to
talking about feelings toward one another and interests. Thisis
particularly relevant as the complex nature of family ties, that
includesfeelings of both togetherness and responsibilities, may
produce negative feelings with greater degrees of obligation
and formality associated with familia relationships when
compared with friendship [54]. Interestingly, participants told
us they rarely discussed the media parcels themselves, in case
they ruined the surprise of pending deliveries during the trial.
The parcels were also about feelings that participants found
hard to express or discussin person.

Friendship Relations

Media sharing was made trilateral in the friendship trial, with
three older people of differing closeness to each other. Again,
we found various levels of engagement and different effects of
the system across parti cipants, but a positive endorsement from
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all of them in the end. In fact, Ronda wrote to us after thetrial
saying how much she missed the rhythm of the parcel requests
and deliveries and its new kind of connection to her friends.
There was greater interest in media collection between friends
than in the family trial, and all the participants perceived their
friendship relations as precious and important to their
well-being. In the specific case of the friendship between Ronda
and Irene, they even spent time with each other more frequently
than with family members and often offered emotional and
health-related support to each other, because of either physical
distance from close relatives or not desiring to be a source of
concern to them. This points out the importance of having
friendshipslater inlifeand isaligned to other studiesthat discuss
the benefits of having peer relationships on the well-being of
ol der people [55,56]. However, some points of contention were
raised by the deliveries. Thiswas most dramatically illustrated
in the story of the rejected present between Irene and Linda,
which raised aforgotten issuefor Irene but resolved it for Linda.
This example shows not only the power of the system and
particular media requests to access facets of arelationship but
also the dangers of doing that sometimes for relationship
closeness.

Facilitation

A total of 2 types of facilitation seemed to be going on in the
trials. (1) the media parcels themselves, as designed, were
facilitating reflection and communication between parties and
triggering further conversation outside the system; and (2) the
human facilitator in the loop, with a background in clinical
psychology, authored requests and selected responses to
maximize positive effects on relationships.

Concerning the media parcels themselves, we found that
participants could express feglings to each other that were hard
to communicate face-to-face, as in the use of greetings cards.
In this respect, media requests were effective relationship
probes, revealing aspects of arelationship to other partners as
well as to us. Finding and selecting media to share was also
motivating, especialy for Ronda and Linda in the friendship
trial. This caused them to retrieve forgotten images and other
materials and remember the good times in the light of
intervening events (see also Frohlich et al [57]). Thesefindings
are similar to those in a recent study of media sharing to
facilitate young people’s conversations with relatives having
dementia. The young people were encouraged to find media
relating to the person with dementia through a system called
Ticket to Talk and use these media as a kind of conversational
playlist to stimulate conversation [58].

As for the human facilitator in the loop, human facilitation
amplified the effect of media exchanges by personalizing them
to the participants. It aso continued outside the system, as the
facilitator al so conducted the interviews and became a sounding
board for the participants’ reflections on their relationships. In
fact, the facilitator, the first author who is a trained clinical
psychologist, realized that it could be a powerful tool for
counseling. This raisesissues for the future of the approach in
terms of the levels of facilitation involved. If the intervention
lasts longer than a few weeks, how personal should the media
be to deepen relati onships between particul ar people? And how
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important is it to have a professional facilitator designing and
monitoring media?

Regarding the first issue, if a system such as Media Parcels
should be used for longer periods, then the content of the media
requests should be balanced with deep personal content and
lightweight content, so that the media exchange does not become
burdensome.

With respect to the second issue, in our study, the facilitator
had a key role in designing the media requests and collecting
and distributing the media produced by the participants. It is
not uncommon to have human facilitators mediating technology
or Web-based social interaction for vulnerable populations. For
example, in Abrahdo et al [35], thefacilitators had acentral role
in helping the creation of digital storytelling by a care home
elderly resident with dementia. Another example is the
Scrapbook Circles network that is designed to allow disabled
users to post content to friends and family through facilitators,
if they wish. Similarly, the Media Parcels system could be easily
scaled up to dozens of users by expanding the number of
facilitators. However, personalized interventions such as the
ones reported in this paper have a limit on scaling; a human
facilitator dedicated to the task may be able to monitor and
mediate from 3 to 4 dozens of groups weekly.

In contrast, if personalization is not a requirement, the system
could be scaled up to hundreds and thousands of users using
predetermined templates and algorithms, such asthose used in
recommender systemstoward suggesting books and songs. Also,
by indicating users' relationshipsin the system, it isfeasibleto
create algorithms that automatize content distribution, so
received mediacan beredirected without the need of facilitators.
The ESPIM system used to deploy Media Parcelsaready allows
the use of predefined templates and automatic media
distribution. The figure of the human facilitator could also be
removed by adding in the system functionality of direct
communication between participants over a predefined set of
conversational topics and media sharing requests. Future
research could explore both options to reveal more about the
role of mediain deepening relationships at adistance, especially
for the older population.

Communication

The communication dynamics of the Media Parcel s system was
unusual: (1) it was facilitated by a human who administered a
time-based dialogue; (2) the pace of the facilitator-participant
dialogue was dlow, ranging from 1-3 timesaday; (3) the explicit
separation of the collection and delivery phases allowed us to
assess the effects of each phase; (4) the distinct phases
introduced delay into the communication, resulting in media
exchange that was neither wholly asynchronous nor wholly
synchronous; and (5) the introduction of a delay into the
communication resulted in anticipation of media deliveriesin
which participants met the parcels as they arrived in real time.

Such communication dynamics could be adapted within the
current system design. For example, the time-based dialogs
could make use of different media requests between different
configurations of people within a wider network, interleaved
more closdly in time with their delivery. Our findings from
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study 1 support the evolution of an intervention approach that
could be offered professionally to individuals as a kind of
relationship therapy. Moreover, the findings from study 2
support a self-paced long-term approach of unfacilitated media
sharing within small groups. To make this sustainable, message
requests might come from friends themselves. In this case, the
figure of the human facilitator could be removed by adding to
the system features that include direct communication between
participants, supported by algorithms processing an
ever-growing context-based (eg, time and location) list of
conversational topics and media sharing requests.

Conclusions

The MediaParcel's system was an effective approach to promote
media sharing of emotional content for the elderly population
that participated in thisresearch. Although the system wastested
in only 2 trios of users, it was suitable to promote
communication and deepen social relations between participants
from different generations (as in study 1) or from the same
generation (asin study 2). It can be expected that similar results
could be generalizable to the elderly population with
characteristics comparable with our sample.

In addition, the participants reported to feel motivated to produce
and receive persona media content throughout the study. It is
possible, though, that theinterest in the use of the system could
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diminish over time because the system is not novel anymore or
producing the mediaistoo burdensome. Nevertheless, the social
and personal nature of the media exchange could be motivating
to keep users engaged in communication, especially if they feel
socially isolated. Moreover, it could be easier for usersto keep
using the system for longer periods of timeif the mediarequests
for deep personal content are balanced with lightwei ght content
and if the users are able to create their own threads of
conversation. In fact, the use of a system such as Media Parcels
isnot necessarily intended to be of long-term. Thelength of use
can be determined, for example, by a health care professional
facilitator, focusing on shorter interactions between users
according to therapeutic goals.

The MediaParcel sdesign presentsanovel solution for including
older adultsin social media sharing by introducing the concept
of intimate directed continuous slow media sharing, which is
different from the existing online communities. Our trial showed
that the parcel metaphor applied to media content was easily
understood by the older population, and the supporting
computational system was easy enough to be quickly adopted.

Asfar asfuture study is concerned, the authors plan to conduct
research expanding the number of participants in a group,
targeting specifically older people that are classified as lonely
or socialy disconnected.
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Abstract

Background: Mindfulness-based cognitive therapy (MBCT) is an evidence-based group-based psychological treatment in
oncology, resulting in reduction of depressive and anxiety symptoms. Internet-based MBCT (eMBCT) has been found to be an
effective alternative for MBCT. The therapeutic alliance (the bond between therapist and patient,) is known to have a significant
impact on psychological treatment outcomes, including MBCT. A primary concern in the practice of eMBCT is whether a good
therapeutic alliance can develop. Although evidence for the beneficial effect of therapist assistance on treatment outcome in
internet-based interventions (1BIs) is accumulating, it is still unclear whether the therapeutic alliance is related to outcome in
IBls.

Objective: This study aimed to (1) explore whether early therapeutic alliance predicts treatment dropout in MBCT or eMBCT,
(2) compare the development of the therapeutic alliance during eMBCT and MBCT, and (3) examine whether early therapeutic
aliance is a predictor of the reduction of psychologica distress and the increase of mental well-being at posttreatment in both
conditions.

Methods: This study was part of a multicenter randomized controlled trial (n=245) on the effectiveness of MBCT or eMBCT
for distressed cancer patients. The therapeutic alliance was measured at the start of week 2 (ie, early therapeutic alliance), week
5, and week 9. Outcome measures were psychological distress, measured with the Hospital Anxiety and Depression Scale, and
mental well-being, measured with the Mental Health Continuum-Short Form.

Results. The strength of early therapeutic aliance did not predict treatment dropout in MBCT or eMBCT (B=-.39; P=.21).
Therapeutic alliance increased over time in both conditions (F, g=16.46; Wilks A=0.732; P<.001). This increase did not differ
between eMBCT and MBCT (F; oy=0.114; P=.74). Therapeutic alliance at week 2 predicted a decrease in psychological distress
(B=-.12; t;,,=—2.656; P=.01) and an increase in mental well-being (B=.23; t;,5=2.651; P=.01) at posttreatment. The relationship
with reduction of psychologica distress differed between treatments. a weaker early therapeutic alliance predicted higher
psychological distress at posttreatment in MBCT but not in eMBCT (B=.22; t;,5=2.261; P=.03).
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Conclusions: A therapeutic alliance can develop in both eMBCT and MBCT. Findingsreveal ed that the strength of early alliance
did not predict treatment dropout. Furthermore, the level of therapeutic alliance predicted reduced psychological distress and
increased mental well-being at posttreatment in both conditions. Interestingly, the strength of therapeutic alliance appeared to be
more related to treatment outcome in group-based MBCT than in eMBCT.

Trial Registration: Clinical Trials.gov NCT02138513; https://clinicaltrials.gov/ct2/show/NCT02138513

(J Med Internet Res 2019;21(10):€14065) doi:10.2196/14065
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therapeutic alliance; telemedicine; mindfulness; cancer; patient dropouts

Introduction

Background

From 2025 onward, 20 million people worldwide will be
diagnosed with cancer each year [1]. Approximately one-third
of all cancer patients suffer from psychological distress [2],
resulting in long-lasting reduced quality of life, decreased
compliance with medical care, and prolonged duration of
hospital stay [3,4]. Mindfulness-based interventions (MBIs)
such as mindfulness-based cognitive therapy (MBCT) [5] are
viable psychological treatment options for cancer patients.
Mindfulnessis defined as “ Paying attention; on purpose, in the
present moment and non-judgmentally” [6]. MBIsare effective
in reducing psychological distress in cancer patients [7,8].
However, as MBIs typically require in-person attendance at a
series of classes over several weeks, many cancer patients
experience barriers to participate due to illness, side effects of
anticancer treatment, fatigue, limited mobility, or transport
options[9].

Internet-based MBCT (eMBCT), overcoming many of these
barriers, was found to be as effective as face-to-face (f2f)
group-based MBCT in reducing psychological distress and in
improving positive mental health and quality of life in a
multicenter randomized controlled trial (RCT) in cancer patients
[10]. Although treatment dropout was higher in eMBCT than
in MBCT, this did not influence treatment efficacy. In the long
term, the reduction of psychological distress was significantly
higher in eMBCT than in MBCT [11].

The effectiveness of a psychological intervention depends on
therapist skills and the strength of the established therapeutic
relationship or the therapeutic alliance [12,13]. Therapeutic
alliance is defined as the collaborative and affective bond
between the therapist and the patient [14,15]. A good aliance
means that the patient and therapist are working well toward
the goals of the therapy [16]. The quality of the therapeutic
aliance can be attributed to the change in outcome of
psychological interventions [17,18]. Alliance measures can
assess this working relationship [16]. The therapeutic alliance
is often assessed with the Working Alliance Inventory (WAI)
[19], measuring the degree of mutual trust between the client
and therapist, their agreement on treatment goals, and their
agreement on how to reach these goals. Alliance is commonly
measured early, middle, and late in therapy. Early aliance
strength does seem to be associated with outcome [16]. The
significant impact of therapeutic alliance on f2f psychotherapy
outcomes has been demonstrated in several meta-analyses
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[18,20]. It was recently found that therapeutic aliance also
predicts the outcome of MBCT in cancer patients [21].

A systematic review of thetherapeutic aliancein internet-based
interventions (IBls) indicated the development of therapeutic
alliance to be equivalent to its development in f2f therapy [22].
In addition, Reynolds found that clients (n=30) and therapists
(n=30) rated their session impact and alliances in Web-based
text psychotherapy as strong as previousy found in f2f
psychotherapy [23]. With regard to the association between
therapeutic alliance and outcome, findings are mixed. Earlier
research found an association between therapeutic alliance and
outcome in internet-based cognitive behavioral therapy (CBT)
for depression and symptoms of posttraumatic stress [24,25]
and in blended CBT for depression [26]. In asample of cancer
survivors (n=46), it was found that a strong therapeutic alliance
predicted depressive symptom reduction in telephone-assisted
CBT [27]. However, in other studies, no significant relationship
between treatment outcome and the therapeutic alliance was
found [28,29]. As far as we know, no studies have been
conducted on the association of therapeutic alliance and outcome
in eMBCT, athough online mindfulness interventions are
increasingly used [30]. To date, findings in internet-based
formats are uncertain, and the rel ationship between therapeutic
alliance and outcome of internet-based psychological
interventions remains understudied [31]. The main aim of this
study was to contribute to the ongoing debate in psychotherapy
research on the relative importance of the therapeutic
relationship on treatment outcome in (internet-based)
psychological interventions. Gaining knowledge about whether
therapeutic aspects, such as therapeutic aliance, influence
outcome in eMBCT might improve therapeutic strategies and
adequate implementation strategies.

Objectives

The objectives of this study were to (1) explore whether early
therapeutic alliance predicts treatment dropout in MBCT or
eMBCT, (2) comparethe development of the therapeutic alliance
during eMBCT and MBCT, and (3) examine whether early
therapeutic aliance is a predictor of the reduction of
psychological distress and the increase of mental well-being at
posttreatment in both conditions.

Methods

Design
This study was part of alarge multicenter RCT (n=245) on the
effectiveness of MBCT and eMBCT versus treatment as usual
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(TAU) for distressed cancer patients. The study was registered
on Clinicaltrials.gov (NCT02138513) shortly after the start of
recruitment, reported following CONSORT guidelines [32],
and a protocol paper was published in advance [10,33].
Participants were randomized to MBCT, eMBCT, or TAU.
After 3 months, patients in TAU were randomly allocated to
either MBCT or eMBCT.

Thisstudy involved datafrom all patientsrandomized to MBCT
or eMBCT, including those patients who were randomized to
MBCT or eMBCT after they had completed the 3-month TAU
period. The local ethics committee approved this study (CMO
Arnhem Nijmegen 2013/542). All participants provided written
informed consent before study enrolment.

Study Population and Procedure

Patients were recruited in speciaized mental health care
institutes for psycho-oncology via social media, patient
associations, and advertorials in local newspapers in the
Netherlands. Patientswho wereinterested in participation could
enroll themselves at the study website for ascreening assessment
with the Hospital Anxiety and Depression Scale (HADS).
Patients with a score of 11 or greater on the HADS were
contacted by telephone by one of the researchers to assess
eigibility. Inclusion criteria were as follows: (1) having any
cancer diagnosis, (2) experiencing at least mild psychological
distress, (3) computer literacy and access to the internet, (4)
good command of the Dutch language, and (5) willingness to
participatein either online or f2f group—based MBCT. Exclusion
criteriawere as follows: (1) severe psychiatric morbidity such
as suicidal ideation or psychosis, (2) change in psychotropic
medication within 3 months of baseline, and (3) current or
previous participation in MBCT or mindfulness-based stress
reduction. Before randomization, patients compl eted the baseline
assessment.

Intervention and Therapists

MBIs, such as MBCT [5], are innovative and effective
psychological treatment options and have increasingly been
applied in somatic health care, including oncol ogy. Mindfulness
is defined as intentionally paying attention to present-moment
experiencesin an accepting and nonjudgmental way [34]. They
were originally developed for patients with chronic somatic
conditions to help them cope more effectively with their
condition, by increasing the capacity to focus on present-moment
experiences, even in the presence of internal discomfort, and
furthermore to prevent relapse in patients with recurrent major
depressive disorders [5]. More recently, it has been applied in
other conditions[35]. A 2012 meta-anaysisof 9 RCTs (n=955)
of MBIsin cancer patients found significant improvementsin
depressive and anxiety symptoms [7]. Since then, a number of
RCTs have replicated the reduction of distress following MBIs
[36-40].

Group-Based Mindfulness-Based Cognitive Therapy

Patients randomized to group-based MBCT received the
intervention according to the MBCT protocol of Segal et a [5].
The MBCT protocol wastailored to cancer patients by including
cancer-related psychoeducation and adapted movement
exercises. The group-based MBCT consisted of 8 weekly
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2.5-hour group sessions, one 6-hour silent day, and daily home
practice assignments guided by audio files. The sessions
consisted of mindfulness practices, sharing experiences, and
didactic teachings. Each participant received a folder with
information on each session and aCD containing the audiofiles.
The group-based MBCT was provided at the Radboud
University Medical Center in Nijmegen, the Jeroen Bosch
Hospital in 's-Hertogenbosch, and 4 mental health ingtitutes
specialized in psycho-oncology (Helen Dowling Ingtitute in
Bilthoven, Ingeborg Douwes Centrum in Amsterdam, de
Vruchtenburg in Rotterdam/Leiden, and Het Behouden Huys
in Haren).

I nternet-Based Mindfulness-Based Cognitive Therapy

The eMBCT followed exactly the same protocol as the
group-based MBCT. The eMBCT was mainly text based and
included asynchronous written interaction with atherapist over
email, similar to the study by Bruggeman-Everts et a [41].
Patientswere given accessto awebsite divided into aworkspace
containing 9 sessions (8 weeks+1 full-day silent retreat) and a
secured inbox. The silent day consists of a 6-hour program of
practicing mindfulness in silence, with various exercises, and
a lunch and tea breaks in silence. The therapist initiated the
eMBCT by sending a welcome message to the patient,
personalized with a photo or brief description of oneself as
introduction. When patientslogged in, they were presented with
the overview of all information and assignments due for that
week. Each session contained an introductory text; daily formal
(eg, sitting meditation) and informal exercises (eg, avareness
of everyday activities); and other home practice, with guided
audio files and accompanying diaries. They were shown
(fictional) patients' descriptions to emphasize common
experiences and clarify the use of the logfiles. The therapist
provided written feedback on the completed logfiles via the
secured inbox on a prearranged day of the week. Patients were
given written instructions after week 5 to prepare for their silent
day at home. In the week of the silent day, patients were
provided with aprogram similar tothe MBCT silent day. Having
completed 4 or more sessions of MBCT was defined as a
minimum adequate dose in both interventions [42].

Therapists

A total of 14 therapists participated: 7 taught both interventions,
2 taught only MBCT, and 5 taught only eMBCT. All therapists
fulfilled the advanced criteria of the Association of
Mindfulness-Based Teachers in the Netherlands and Flanders,
which are in concordance with the UK Mindfulness-Based
Teacher Trainer Network Good Practice Guidelines [43]. All
therapists had previous experience in working with oncology
patients and received a 2-day training workshop in the MBCT
study protocol at the start of the study. Moreover, 2 additional
day-long supervision meetings were organized during the
intervention phase of 1 year and 6 months. Therapists without
previous eMBCT experience were provided with guidelines
and were supervised by more experienced eMBCT therapists.
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M easures

Therapeutic Alliance

Therapeutic aliance was measured with a trandated and
shortened form of the WAI [19], which was administered at the
start of week 2, week 5, and week 9. The WAI consists of 3
subscales assessing (1) how closely client and therapist agree
on and are mutually engaged in the goal s of treatment; (2) how
closely client and therapist agree on how to reach the treatment
goas; and (3) the degree of mutual trust, acceptance, and
confidence between the client and therapist. Items were scored
on a5-point scaleranging fromrarely (0) to always (5) [44,45].
The 12-item inventory was vaidated in a Dutch-speaking
sample, showing an internal consistency of greater than 0.80
for all separate subscales and 0.87 for the total scale [46]. The
scale was used before in oncology patients following eMBCT
[47]. Internal consistency of the total scale of the version used
in this study was high (Cronbach alpha=.93).

Psychological Distress

Psychologica distress was measured with the 14-item HADS
devel oped to measure depression and anxiety in general medical
populations [32]. Items were scored on a4-point scale ranging
from rarely (0) to almost always (4). It has been validated in
medical populations, including cancer patients [48], and has
adequate psychometric propertiesto detect distress and to screen
for psychiatric disorders in cancer patients [49,50]. Internal
consistency of the total scale in the present sample was high
(Cronbach alpha=.87). Patients completed the HADS before
and after the intervention.

Mental Well-Being

Mental well-being was measured by the Mental Health
Continuum-Short Form (MHC-SF) [51], which comprises 14
items, representing various feelings of well-being in the past
month rated on a 6-point Likert scale from never (0), once or
twice aweek (1), about once a week (2), 2 or 3 times a week
(3), dmost every day (4), and every day (5). The MHC-SF
contains 3 subscales: emotional, psychological, and social
well-being. The short form of the MHC-SF has shown excellent
internal consistency (>0.80). The test-retest reliability of the
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MHC-SF over 3 successive 3-month periods was 0.68, and the
9-month test-retest in a Dutch sample was 0.65 [52]. Internal
consistency of the total scale in the sample used in this study
washigh (Cronbach apha=.97). Patients compl eted the MHC-SF
before and after the intervention.

Statistical Analyses

All analyses were conducted in SPSS version 25.0 (IBM Corp,
2017). Differences between conditions and between compl eters
and noncompl eters (<4 sessions attended) in demographic and
clinical variables were tested with chi-sgquare tests and t tests.
To test whether strength of alliance predicted dropout of eMBCT
and MBCT, binary logistic regression analyses were used.

For further analyses, we only included patients who completed
MBCT or eMBCT (n=163). To test the development of the
therapeutic  aliance during eMBCT and MBCT,
repeated-measures anal yses of variance were used. To examine
whether therapeutic aliance predicted outcome and whether
thiswasdifferent in the 2 conditions, separate hierarchical linear
regression modelswere conducted. The dependent variable was
posttreatment psychological distress (HADS) or mental
well-being (MHC-SF). In the first step, independent variables
were the baseline level of psychologica distress or mental
well-being and condition (MBCT/eMBCT). In the second step,
therapeutic alliance at week 2 wasincluded as predictor. In the
third step, the interaction between condition and therapeutic
alliance was added to test moderation.

Results

Participants

Of the cancer patients participating in the RCT (n=245), 125
were randomized to eMBCT and 120 were randomized to
MBCT. Of al patients (n=125) randomized to eMBCT, 22
(19.2%) declined participation after randomization. Of all
patients (n=120) randomized to MBCT, 25 (20.8%) declined
participation after randomization (see Figure 1). Participants
were mostly female, middle aged, and highly educated. Most
patients were diagnosed with breast cancer and were treated
with a curative intent (see Table 1).
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Figure 1. Flowchart of the sample used in the present study. eMBCT: internet-based mindful ness-based cognitive therapy; MBCT: mindfulness-based

cognitive therapy.

Dechned ater random zation
(n=25)

Schedule n=10
Wedcal reason/ded  n=d
Other expectations n=3
Distance n=3
Not speated n=4
Pgych treatment n=1
Dmopout ntervention  (n=11)
W edwcal reason n=4
Other expeciations n=3
Familiar with
mindfulness n=1
Not specied n=i
Too burdensome: n=1
No motivation n=1

https://www.jmir.org/2019/10/e14065

XSL-FO

RenderX

LiEgiil

JMed Internet Res 2019 | vol. 21 | iss. 10 [e14065 | p.107
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Bisseling et d

Table 1. Sample characteristics per intervention (mindfulness-based cognitive therapy/internet-based mindful ness-based cognitive therapy).

Characteristics Mindfulness-based Internet-based Chi-sguare t test (df) P value
cognitive therapy® mindfulness-based  (df)
(n=120) cognitive therapy?®
(n=125)
Sociodemographics
Gender (female), n (%) 101 (84.2) 109 (87.2) 05(L244) _b 50
Relation (yes), n (%) 102 (85.0) 100 (80.0) 16(1244)  — 40
Children, n (%) 79 (65.8) 90 (72.0) 1.1(1,244) — .30
Education level, n (%)
Low/middle 35(29.2) 44 (35.4) 1.02(1,244) — 31
High 85 (70.8) 81 (64.8) 1.02(1,244) — 31
Age (years), mean (SD) 51.5(11.1) 51.8 (10.2) — -0.18(243) .86
Clinical
Cancer diagnosis, n (%)
Breast 75 (62.5) 76 (60.8) 0.08(1,244) — 78
Other 45 (37.5) 49 (39.2) 0.08(1,244) — 78
Treatment intent, n (%)
Curative 104 (86.7) 102 (81.6) 117(1,244) — 28
Palliative 16 (13.3) 23 (18.4) 117(1,244) — 28
Current anticancer treatment (yes), n (%) 56 (46.7) 60 (48.0) 0.44 (1,244 — .83
Psychiatric diagnosis (yes), n (%) 44 (36.0) 45 (36.7) 0.012 (1,244) — 91
Time since diagnosis, mean (SD) 35(5.0) 34 (4.4) 0.21 (243) .84
Psychological distress, Hospital Anxiety and Depression 18.2(6.7) 16.9 (6.9) 149 (1,244) — 14
Scale, mean (SD)
Mental well-being, Mental Health Continuum-Short Form,  35.0 (12.8) 37.4(13.6) -1.46 (1,244) — A5

mean (SD)

8Both categories include the patients that were initially randomized to the treatment as usual group.

BNot applicable.

Dropout

Of the patients who started MBCT or eMBCT (n=198), 35
(17.7%) dropped out of theintervention. Dropout ratein eMBCT
(n=24, 12.1%) was significantly higher than that in MBCT
(n=11, 5.6%; P=.03). There were no differences in
sociodemographi cs between participantswho completed MBCT
or eMBCT and those who did not.

Patients who dropped out after thefirst sessions did not fill out
the WA questionnaire and, consequently, were not included in
the analysestesting whether early therapeutic alliance predicted
dropout of eMBCT and MBCT. However, reasons for dropout
after session 1 were collected. Main reason was that the
intervention was not as expected (n=6, 25.7%). Other reasons
for dropout are summarized in Multimedia Appendix 1.

Analyses testing whether early therapeutic alliance predicted
dropout of eMBCT and MBCT revealed that there was no

https://www.jmir.org/2019/10/e14065

significant difference in early therapeutic alliance between
participants who dropped out of the intervention (mean 33.3,
SD 7.9) and those who completed MBCT or eMBCT (mean
36.6, SD 9.5; P=.23). Moreover, this effect was not moderated
by treatment condition, as there was no significant interaction
between condition and the therapeutic aliance at the start of
week 2 in association with dropout (B=-.13; P=.08).

Development of Therapeutic Alliance

As shown in Figure 2, level of therapeutic alliance increased
significantly over time (F,g,=16.46; Wilks =0.732; P<.001)
and did not differ significantly between conditions (P=.74).
There was no significant interaction between condition and time
(F290=1.636; Wilks =0.965; P=.20), implying that the
development of therapeutic alliance did not differ between
eMBCT and MBCT either.
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Figure2. Mean level of therapeutic alliance throughout mindfulness-based cognitive therapy and internet-based mindfulness-based cognitive therapy.
eMBCT: internet-based mindfulness-based cognitive therapy; MBCT: mindfulness-based cognitive therapy.
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Association of Therapeutic Alliance With Treatment
Outcome

As you can see in Tables 2 and 3, early therapeutic aliance
predicted both reduction of psychologica distress (B=—.12;
t114=-2.656; P=.01) and increase of mental well-being (B=.23;
t113=2.651; P=.01) at posttreatment. Adding the interaction
term between early therapeutic alliance and condition resulted

in a significant increase in explained variance (AR’=0.031;

F1114=6.622, P=.01). Therelationship between early therapeutic

aliance and psychological distress at posttreatment was
moderated by condition (B=.22; t;,5=2.245; P=.03).

Examination of the interaction plot showed that participants of
the group-based MBCT with aweaker early therapeutic alliance
showed a significant higher level of psychological distress at
posttreatment than those of eMBCT (P=.004; see aso
Multimedia Appendix 2).

Table 2. Relationship between therapeutic alliance and psychological distress. regression analyses. Italicized values indicate significance.

Variables Regression analyses of psychological distress Predictor

F value (df) P vaue Adjusted =2 Beta t test P value
Psychological distress baseline 42.72 (2,115) <.001 0.416 .58 8.69 (113) <.001
Condition 42.72 (2,115) <.001 0.416 -2.3 -2.36 (113) 01
Therapeutic alliance week 22 32.08 (3,114) <.001 0.443 -12  -257(113) 01
Therapeutic alliance wesk 2xcondition® 26.17 (4,113) <.001 0.463 22 2.245(113) .03

8Corrected for baseline psychological distress and the condition, and the predictorxintervention interaction and psychological distress at posttreatment

with separate hierarchical linear regressions (n=163).

Table 3. Relationship between therapeutic alliance and mental well-being: regression analyses. Italicized values indicate significance.

Variables Regression analyses of mental well-being Predictor

F value (df) P vaue Adjusted R2 Beta t test P value
Mental well-being baseline 65.26 (2,115) <.001 0.523 .76 10.84 (113) <.001
Condition 65.26 (2,115) <.001 0.523 19 1.16 (113) 24
Therapeutic alliance week 22 48.15 (3,114) <.001 0.547 .24 2.66 (113) .01
Therapeutic alliance week 2xcondition? 36.07 (4,113) <.001 0.545 -.12 -.697 (113) 49

8Corrected for baseline mental well-being and the condition, and the predictorxintervention interaction and mental well-being at posttreatment with

separate hierarchical linear regressions (n=163).

Discussion

Principal Findings
The aims of this study wereto (1) explore whether the strength
of early therapeutic aliance predictstreatment dropout in MBCT

https://www.jmir.org/2019/10/e14065
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or eMBCT, (2) compare the development of the therapeutic
alliance during eMBCT and MBCT, and (3) examine whether
early therapeutic alliance is a predictor of the reduction of
psychological distress and the increase of mental well-being at
posttreatment in both conditions. Results showed that early
alliance did not predict dropout and that the development of the
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therapeutic aliance did not differ between eMBCT and MBCT.
In addition, early therapeutic alliance predicted the reduction
of psychological distress and improvement of mental well-being
at posttreatment. Moreover, we found that the association
between aweaker therapeutic alliance and smaller reduction of
psychological distresswas stronger in group-based MBCT than
ineMBCT.

In our sample, dropout ratesin eMBCT were somewhat higher
than those in MBCT. This is in line with previous research
findingsthat dropout ratesin eM BCT arerelatively high[10,53].
We could not confirm previous findings that a strong early
alliance prevents patients from dropping out of psychological
treatment [54]. In this respect, we would like to stress that our
findings should be interpreted with caution. We were unable to
include datafrom patientswho dropped out after thefirst session
because early therapeutic alliance was measured at the start of
the second session. The main reason for dropping out after the
first session was “ other expectations.” Thisfinding stressesthe
importance of clearly explaining the treatment rationale and
developing a shared understanding with patients at the start of
MBCT or eMBCT. In our study, the therapist initiated the
contact ineMBCT by sending awel come message to the patient.
Asitwaspreviously found in aqualitative study that ineMBCT
asynchronicity of therapist contact/feedback is experienced by
some patients as uncomfortable [9], adding an (f2f) appointment
with the therapist at the start of eMBCT and synchronous
therapist assistancein the early treatment phase might be useful
to prevent dropout. Moreover, it was previously found that
therapists seem concerned with the level of continuity of the
training. Missing out on nonverbal information of patients made
them unable to spot withdrawal at an early stage [9]. Alliance
building may enhance engagement to treatment. So far,
guantitative studies concerning the association of therapeutic
alliance and adherence to 1BIs are missing. Knowledge about
alliance and adherence can be important to define the optimal
level of therapist support in IBIs[31].

Regarding the association of therapeutic alliance and outcome,
our findings are in line with previous (meta-analytic) research
findings, showing that the therapeutic allianceis associated with
outcome in f2f psychotherapy [18,20], including MBCT [21]
and IBIs[24,25]. An explanation for the finding that the strength
of the early alliance affects the outcome more in MBCT than
in eMBCT could bethat in a group-based setting, patients with
a wesak therapeutic alliance might conceal themselves in the
group and might put in less effort to share experiences or
practice. This might explain why psychological distress levels
of those patients remained high compared with patients who
experienced a strong therapeutic aliance. As a conseguence,
particularly in group-based settings, mindfulness therapists
should be aware of their way of bonding with patients. Although
we did not investigate thisin our study, it has been previously
found that for patients who have difficulties in building a
relationship with others, which might be reflected in a weak
therapeutic aliance, therapists who model effective ways of
forming a strong alliance can process the formation of a strong

Bisseling et d

(repaired) alliance [55,56], which in turn may lead to better
outcome. Another explanation for this finding could be that in
individual eMBCT, one's self-efficacy and intrinsic motivation
are also important for treatment outcome than the experienced
therapeutic aliance[11]. Thisisinlinewith previous qualitative
findings in eMBCT for cancer patients, which revealed that
participants stressed the importance of self-discipline and the
individual nature as facilitators for eMBCT [9] suggesting that
experienced motivation and disciplineis aso related to outcome.

Strengthsand Limitations

A magjor strength of this study was that we directly compared
the development of therapeutic aliance between patients
participating in eMBCT and MBCT. Except for the delivery
format, both interventions were similar in content. Moreover,
we investigated the relationship between therapeutic alliance
and treatment outcome both in terms of symptom reduction and
mental well-being. Some limitations, however, need to be
mentioned. At first, this study was conducted in a self-selected
group of distressed cancer patients. Although thisisinlinewith
patients seeking help in clinical practice, this might limit the
extent to which the findings of this study generalize to the
broader population of cancer patients [57,58]. Second, an
inclusion criterium was that participants would agree with
randomization to an f2f or online intervention. Our inclusion
criterium might have prevented patientsthat were not interested
in online interventions from participating. This might limit the
extent to which the present findings generalize to the broader
population of cancer patients.

Resear ch Implications

Further research should investigate the relation between
therapeutic alliance and dropout more thoroughly, for instance,
by measuring therapeutic alliance after each session. It would
also be interesting to focus on examining what therapeutic
techniques might be suitable to improve the development of a
strong therapeutic alliance, bothineMBCT and MBCT. Further
research in eMBCT could examine how therapeutic aliance
can develop in different MBCT or eMBCT formats and how
this influences treatment outcome. Treatment formats could
vary from blended care to intensive synchronous individual
therapist-assisted eMBCT to stand-alone eMBCT with
computerized feedback.

Clinical Implications

As dropout rates were somewhat higher in eMBCT, efforts
should be taken to prevent dropout. It isof interest to shed more
light on how to encourage patients to adhere to the treatment.
Building a good therapeutic alliance is of clinical importance
in MBCT or eMBCT. By measuring therapeutic aliance as a
routine outcome after every session, therapists can be
encouraged to really tune in to patient’s needs and adjust their
therapy or their therapeutic attitude at an early treatment stage,
which may benefit treatment outcome in both MBCT and
eMBCT.
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Abstract

Background: Inaclinical trial, internet-based cognitive behavioral therapy (I-CBT) embedded in stepped care was established
asnoninferior to face-to-face cognitive behavioral therapy (CBT) for chronic fatigue syndrome (CFS). However, treatment effects
observed in clinical trials may not necessarily be retained after implementation.

Objective: This study aimed to investigate whether stepped care for CFS starting with I-CBT, followed by face-to-face CBT,
if needed, was also effective in routine clinical care. Another objective was to explore the role of therapists attitudes toward
electronic health (eHealth) and manualized treatment on treatment outcome.

Methods: 1-CBT wasimplemented in five mental health care centers (MHCs) with ninetreatment sitesthroughout the Netherlands.
All patients with CFS were offered I-CBT, followed by face-to-face CBT if still severely fatigued or disabled after 1-CBT.
Outcomes were the Checklist Individual Strength, physical and social functioning (Short-Form 36), and limitations in daily
functioning according to the Work and Social Adjustment Scale. The change scores (pre to post stepped care) were compared
with abenchmark: stepped care from arandomized controlled trial (RCT) testing this treatment format. We cal cul ated correlations
of therapists' attitudes toward manualized treatment and eHealth with reduction of fatigue severity.

Results:  Overal, 100 CFS patients were referred to the centers. Of them, 79 started with 1-CBT, 20 commenced directly with
face-to-face CBT, and one did not start at all. After I-CBT, 48 patients met step-up criteria; of them, 11 stepped up to face-to-face
CBT. Increase in physical functioning (score of 13.4), social functioning (20.4), and reduction of limitations (10.3) after stepped
care delivered in routine clinical care fell within the benchmarks of the RCT (95% Cls. 12.8-17.6; 25.2-7.8; and 7.4-9.8,
respectively). Reduction of fatigue severity in the MHCs was smaller (12.6) than in the RCT (95% CI 13.2-16.5). After I-CBT
only, reduction of fatigue severity (13.2) fell within the benchmark of I-CBT aone (95% Cl 11.1-14.2). Twenty therapiststreated
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between one and 18 patients. Therapists were divided into two groups: one with the largest median reduction of fatigue and one
with the smallest. Patients treated by the first group had a significantly larger reduction of fatigue severity (15.7 vs 9.0; t=2.42;
P=.02). There were no (statistically significant) correlations between therapists’ attitudes and reduction in fatigue.

Conclusions: This study isone of thefirst to evaluate stepped care with |-CBT as afirst step in routine clinical care. Although
fatigue severity and disabilities were reduced, reduction of fatigue severity appeared smaller than in the clinical trial. Further
development of the treatment should aim at avoiding dropout and encouraging stepping up after [-CBT with limited results.
Median reduction of fatigue severity varied largely between therapists. Further research will help understand therole of therapists’
attitudes in treatment outcome.

(J Med Internet Res 2019;21(10):€14037) doi:10.2196/14037

KEYWORDS

eHealth; cognitive behaviora therapy; health plan implementation; chronic fatigue syndrome; attitudes

Introduction

Chronic fatigue syndrome (CFS) is characterized by severe,
persistent, and disabling fatigue. Thefatigueis neither explained
by the presence of a medical or psychiatric condition nor
alleviated by rest. According to the revised Centersfor Disease
Control and Prevention (CDC) consensus criteriafor CFSfrom
2003, 4 out of the following 8 additional symptoms should be
present: problemswith concentration and memory, sore throat,
tender lymph nodes, headache, muscle pain, multi-joint pain,
unrefreshing sleep, and postexertional malaise [1,2].

Cognitive behaviora therapy (CBT) for CFS is amed at
changing behavior and beliefs that maintain symptomsand can
effectively reduce fatigue and disability [3,4]. Face-to-face CBT
is intensive, requiring 12 to 16 sessions, and therapists need
additional training to effectively deliver CBT for CFS [5,6].
Unfortunately, few therapists are trained for CBT for CFS, and
therefore, treatment capacity is limited. To overcome this
problem, Internet-based CBT (I-CBT) for CFS was devel oped,
which was expected to demand less of therapist resources (ie,
therapist time) and also be less burdensome for patients (no
need to travel and working at own pace [7]). I-CBT for adult
CFS patients was compared with a waiting-list condition in a
randomized controlled trial (RCT) in atertiary CFS treatment
center in the Netherlands. It was found to lead to a significant
reduction of fatigue and disability while taking approximately
45% less therapist time compared with that of face-to-face CBT
(5:23/12:00 hours) [8]. As outcomes appeared less favorable
than in face-to-face CBT and not al patients profited, |-CBT
was subsequently embedded in stepped care: patientswho were
still severely fatigued or disabled after I-CBT could step up to
face-to-face CBT. Stepped care was compared with care as
usua, that was, only face-to-face CBT in a randomized
controlled noninferiority trial. Stepped care was effective, and
more efficient than care as usual, as it required less therapist
time[9].

However, carethat has proven to be effective within the context
of an RCT, in a tertiary research center, is not necessarily
equaly effectivein routineclinical care[10,11]. In case of CFS,
it was found that face-to-face CBT could be provided in mental
health care centers (MHCs) with the same magnitude of
treatment effect as found in RCTs conducted in tertiary CFS
research centers, although not all MHCs reached the benchmark
[5,6]. It is not yet known if 1-CBT for CFS implemented in

http://www.jmir.org/2019/10/€14037/

routine care is effective. For |-CBT in other disorders, such as
depression and anxiety, tinnitus, and irritable bowel syndrome,
the first results suggest that it can be successfully implemented
inroutine clinical care, but more studiesare needed [12]. Despite
the evidence of the efficacy of electronic health (eHealth), it is
incorporated in routine clinical care on afar smaller scale than
expected [13,14]. Therefore, it isnot yet known how |-CBT can
best be embedded in routine clinical care. Thefirst aim of this
study isto investigate whether stepped care, comprising [-CBT
followed by face-to-face CBT, can be delivered in routine
clinical care as effective as in the RCT [9], with respect to
treatment outcome.

Second, we are interested in the role of therapist variations on
treatment outcomesin routineclinical care. The extent towhich
differences between the effectiveness of individual therapists
explain variance in treatment outcome differs largely over
studies. Less influence of therapist variation was associated
with therapi sts being more experienced and the use of treatment
manuals [15]. With respect to the treatment of CFS, in alarge
study in a specialist center, variance in outcome could not be
explained by therapist factors. A possible explanation for this
finding was that in specialized centers, therapists received the
same training and supervision and had the same therapeutic
orientation [16]. In a study evaluating the role of the therapist
in routine clinical carefor CFS (ie, face-to-face CBT), 21% of
thevariancein treatment outcome was explained by the therapist
effect. Attitudes of individual therapists (ie, the attitude toward
the use of treatment manuals) were associated with treatment
outcome [17].

If therapists' attitudes influence outcome, this provides an
opportunity to enhance the efficacy of the treatment, as attitudes
can be altered, for example, by experience or training [18,19].
Weaimedtoinvestigateif therapists’ attitudestoward treatment
manuals also influenced outcome in implementation of I-CBT
and stepped care for CFSin clinical routine care. Furthermore,
we were interested in the role of attitudes of therapists toward
eHealth. It was recently found that a positive attitude of the
therapists toward eHealth was associated with sharing of more
assignments with the therapist by the patient [20]. It was
expected that attitudes of therapists influenced treatment
outcome in our implementation study.

To answer our research questions, stepped carewasimplemented
in5MHCs, with outpatient treatment centersin 9 different cities
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spread over the Netherlands. All CFS patientswho werereferred
for CBT were offered I-CBT. If ill severely fatigued or
disabled after I-CBT, they were offered additional face-to-face
CBT. We compared the reduction of fatigue and disability with
the benchmark, which was, the effect of stepped carewith |-CBT
found in an RCT in a tertiary treatment center [9]. Both the
effects of the I-CBT (the first step) and the full stepped care
model were evaluated. We also explored outcome variations
between individual therapists. More specifically, we determined
if variation in treatment outcome of stepped care could be
explained by therapists’ attitudes toward manualized treatment
of CFS and the use of eHealth.

Methods

Design

This was an observational study with a pre- and posttreatment
study design. Reduction of fatigue severity and level of
disabilitieswere compared with astatistical benchmark, derived
from a randomized controlled noninferiority trial for stepped
care with I-CBT in atertiary treatment facility [9] (registered
inthe Netherlands Trial Register asNTR4809). Thelatter study
included 2 stepped care conditions, of which, the format of
therapist feedback during I-CBT differed. In 1 condition,
therapists feedback was given at predefined time points. In the
other condition, therapists feedback was on demand. Both
conditions were combined to represent the benchmark in this
study (n=242).

MHCs that already offered face-to-face CBT for CFS for at
least 1 year were asked to participate in the study. In the
participating MHCs, I-CBT was implemented as a first step of

Table 1. Characteristics of the participating mental health care centers.

Worm-Smeitink et a

stepped care, with additional face-to-face CBT as the second
step.

The medical ethical committee of the Radboud university
medical center ruled that the study did not fall under the scope
of the Medical Research Involving Human Subjects Act (see
Multimedia Appendix 1).

Participants

Participating Mental Health Care Centers
Table 1 shows the characteristics of the participating MHCs.

The participating therapists were previoudly trained to deliver
face-to-face CBT, during a 4-day training program in CBT for
CFSfollowed by 2-week supervision for 1 year. All had gained
experience in the face-to-face treatment of CFS[5].

In the context of the implementation of I-CBT, therapists had
2 additional training days. The first day focused on delivering
I-CBT. The second day was scheduled after the first patients
received treatment. The second training day focused on
overcoming challenges that were met during delivering [-CBT
and the process of stepping up to face-to-face CBT when
necessary. Specific for face-to-face CBT after I1-CBT is that
although it follows a treatment manual [21], the starting point
differs for each patient. To tailor the CBT to the patients
process, therapistswere trained to (1) identify what was already
achieved during I-CBT and what was needed to further improve
and (2) motivate patients to actualy step up to face-to-face
CBT. Therapists were trained to recognize and modify reduced
expectations of the patient toward face-to-face CBT, after
limited results during I-CBT.

Mental health care center Treatment sites, n

Location site(s) in the Netherlands

Therapists

PsyQ Parnassia Groep 4 Central and west (the 4 largest cities of the  2-3 psychologists per site
Netherlands)

PsyQ Lentis 2 Northeast 2 psychologists per site

PsyQ MET ggz 1 South 2 psychologists

GGNet 1 East 3 psychologists

GGz Westelijk Noord-Brabant 1 Central southwest

I-CBT? 4 psychiatric nurses; face-to-face
CBT® 3 psychologists

4-CBT: internet-based cognitive behavioral therapy.
bCBT: cognitive behavioral therapy.

Participating Patients

All adult patients referred for the treatment of CFS could
participate if the following criteria were met: (1) a physician
had concluded that the patient suffered from severe and disabling
fatigue not explained by a known somatic or psychiatric
condition; (2) the 2003 CDC consensus criteria for CFS were
met (ie, severe, disabling fatigue was present, lasting for at | east
6 months, accompanied by at least 4 out of 8 additional
symptoms) or patients met criteriafor idiopathic chronic fatigue
(ICF) syndrome (ie, reported severe and persistent fatigue but
did not meet all CDC criteria, <4 additional symptoms, or less

http://www.jmir.org/2019/10/€14037/

impact on daily functioning [22]). Inclusion criteria for both
patient groups were the presence of severe and persistent fatigue,
as indicated by a score of 235 on the Checklist Individual
Strength (CIS) Fatigue Severity Subscale [23], limitations in
functioning according to the Short Form-36 (SF-36) Physical
or Social Scale <65 [24], or both >65 but the patient waslimited
in daily functioning according to a clinica interview, for
example, worked less; and (3) the patient had computer and
internet access. There were no specific exclusion criteria.
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Intervention

All patients were offered |-CBT as afirst step of treatment. If
patients met step-up criteria after 6 months of 1-CBT (still
severdly fatigued as indicated by CIS fatigue severity =35 or
limited in functioning as indicated by SF-36 Physical or Social
Functioning Scale <65), face-to-face CBT was offered.

Both forms of CBT were based on atreatment manual [21] that
has been used in RCTs testing the efficacy of I-CBT and
face-to-face CBT for CFS[25,26]. CBT comprisesinterventions
aimed at changing behavior and cognitions that maintain CFS
symptoms. It starts with setting concrete goals in terms of
activity, which when reached, imply recovery (ie, no longer
severely fatigued and disabled). Patients learn to establish a
fixed deep-wake cycle to recognize and modify dysfunctional
cognitions and redirect their focus on symptomsto other matters.
After this, patients start with a graded (physical) activity
program, usually walking or cycling. The activity program is
tailored to the patient, based on their activity pattern. The
increasein activity istime contingent, irrespective of symptoms.
In the same manner, social and mental (eg, reading) activities
are increased and personal goals are attained.

The efficacy of I-CBT was tested in an RCT [8], and it is
described in detail elsewhere [27]. The intervention comprises
7 modules corresponding to the different elements of the
face-to-face protocol. After thefirst moduleisfinished (getting
started and goal setting), the following 5 modules become
accessible. These moduleswere asfollows: regul ate s eep-wake
cycle, helpful beliefs about fatigue, how to communicate with
others about CFS, and gradually increasing my activity. When
the sixth modul e reaching my goals step by step isfinished, the
seventh modul e opens (eval uation and the future). Theduration
of the modules differed, and the patient could work through
them at his or her own pace for 6 months. Therapists were
instructed to provide feedback weekly in the first month and at
least fortnightly in the following 5 months. Patients were sent
reminders if they did not report on their progress according to
the aforementioned schedule. Therapists could respond to an
assignment the patient completed or send an email via the
platform. Feedback was aimed at helping the patients change
their behavior and cognitions according to the principles they
learned in the modules [27].

Accessihility differed between MHCs. A total of 3 MHCs used
the same platform asthetertiary treatment center, and 2 MHCs
incorporated the content of the intervention into their own
eHealth portal. All used the same treatment content.

After 6 months of I-CBT, patients were invited for an
face-to-face evaluation session and offered additional
face-to-face CBT when they still met the af orementioned step-up
criteria. The face-to-face CBT was delivered according to the
treatment manual, although the starting point was tailored to
the needs of the patient, as some cognitions and behaviors
already changed during I-CBT. During the evaluation session,
it was examined which cognitions and behavior remained
dysfunctional and would be the focus of the additional
face-to-face CBT. The number of CBT sessions could vary, and
the expected maximum duration was 6 months. The face-to-face
CBT therapist was preferably the same therapist who delivered
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[-CBT.In1MHC, thiswas not possible, as|-CBT was provided
by a psychiatric nurse, whereas the face-to-face CBT was
provided by a psychologist. Information on the course of the
treatment was given to the psychologist.

M easures

Before the start of the study, all therapists were asked to
complete questionnaires assessing their attitudes toward the
manualized treatment and the use of eHealth.

Patient data were collected by therapists. Some MHCs used
digital questionnaires, some used pencil and paper versions of
the outcome measures. The therapists gave each participant a
unique research number and entered the relevant data into a
spreadsheet, listed by research number and without personal
information, except for age and sex. The spreadsheet was
accessible to the researcher.

For patients who received the full stepped care, outcomes were
measured at baseline, after I-CBT (6 months after start), and
directly after face-to-face CBT (posttreatment assessment). For
patients who received |-CBT only, the outcome directly after
|-CBT was used as posttreatment assessment.

Fatigue Severity

Fatigue severity was measured with afatigue questionnaire, the
20-item CIS [28], that measured different aspects of fatigue.
The Fatigue Severity subscale is used to assess the level of
fatigue and comprises 8 items, scored on a 7-point Likert scale
(range 8-56, higher scores indicate more severe fatigue). The
CIS has proven to be reliable (Cronbach alpha for fatigue
severity subscale ranges between .69 and .94 [23,28]) and valid
and has been used extensively in CFS research as outcome
measure [28].

Functioning

Physical and social functioning was measured with the Medical
Outcomes Survey SF-36 [24], a reliable and valid instrument
to measure hedlth status [29]. Cronbach apha of the Dutch
versionis.92 for the Physical Functioning Subscaleand .71 for
the Social Functioning Subscale[30]. The Physical Functioning
Subscale assesses physical functioning with 10 items. Scores
on the scale range from 0 to 100, with higher scoresindicating
better physical functioning. The Social Functioning Subscale
assesses impairment in social functioning with 2 questions
scored. Total scoresrange from 0to 100; higher scoresindicate
better social functioning.

Impairment in daily functioning was measured with the Work
and Socia Adjustment Scale (WSAS[31]). This scale assesses
functioning at work, in home management, and in socia and
leisure activities, using 5 items, on ascale ranging from0to 8
(range of total scoreis0-40, with higher scoresindicating more
impairment). The Dutch version of the WSAS is validated in
CFS patients; Cronbach alphais .89 [32].

Additional Symptoms

The number of additional CDC symptoms [1] was registered
during the interview. Some therapists used a pen-and-paper
checklist that systematically checked existing symptoms and a
minimal duration of 6 months. The symptom maximum was 9,
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as concentration and memory problems were recorded
separately.
Therapists' Attitudes

Therapists’ attitudes toward the use of treatment manuals were
assessed with a questionnaire developed by Addis et a [33] to
measure attitudes of psychologists. It measures 2 constructs:
(1) Positive Outcome (7 items), which reflects the attitude that
manuals can contribute positively to treatment outcome
(Cronbach apha=.93) and (2) Negative Process (10 items),
which reflects the attitude that the use of treatment manuals
negatively influence the treatment process (Cronbach
alpha=.80). A Dutch version was used, with a 6-point scale
scored from O to 5 (positive outcome range 0-35, negative
process range 0-50) [17].

Attitudes toward the use of eHealth were measured with an
18-item version of the eHealth attitude list [19]. The scale
Possibilities of eHealth contains 7 items (5-point Likert scale,
range 7-35), and higher scores reflect the attitude that eHealth
can be valuable. The scale eHealth Negative Effects contains 9
items (5-point Likert scale, range 9-45), and higher scores
represent the attitude that eHealth poses a threat to the therapy
process. The scale Computer Competence contains 2 items
(5-point Likert scale, range 2-10), and a higher score indicates
that the therapist feels competent in using computers. Structural
and internal validity and internal consistency are good
(Cronbach a pha between .83 and .89) [19,20].

Statistical Analyses

Analyses were conducted after imputation of missing primary
outcomes after 1-CBT and missing primary and secondary
outcomes at posttreatment (after face-to-face CBT or after
I-CBT for patientswho did not receive face-to-face CBT), using
multiple imputations and assuming datawere missing at random.
A total of 20 imputations were performed. CIS, SF-36 Physical
functioning and Socia functioning, andtotal scoreonthe WSAS
at baseline and posttreatment were entered as predictors and
variables to impute.

In the dataset used for the statistical benchmark [9], the CIS
and the SF-36 Physical functioning were imputed in the same
manner. For the purpose of this study, WSAS and SF-36 Social
functioning scale were imputed likewise in the dataset.

Imputation and statistical analyses were performed with IBM
SPSS version 22.

Treatment Effects

Treatment effects were tested with paired samples t tests for
each outcome measure. To answer the primary research
guestion, it was determined whether the change score between
baseline and posttreatment assessment fell within the 95% ClI
of the change scoresfound in the RCT performed in thetertiary
CFSresearch center (n=242) [9].

To specifically explore the efficacy of I-CBT implemented in
the MHCs, fatigue severity before and after I-CBT was
compared using a paired samples t test, and the change score
in fatigue severity of I-CBT was compared with the benchmark
of I-CBT from the RCT.
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Uncontrolled effect sizes (within group Cohen d) were
calculated for the CI S fatigue severity subscale, SF-36 physical
and social functioning, and for the WSAStotal score[34]. This
was done by dividing the difference between the mean at
baseline and postassessment by a pooled standard deviation

(V[SDpe™+SDypoq1/2). Cls were calculated following Hunter
and Schmidt [35].

A sengitivity analysis was performed, in which missing dataon
CIS fatigue severity were not imputed but replaced by the
maximum score (56). This was done with the assumption that
patients who had no postassessment deteriorated. In the
benchmark study, there were no missing CIS values.

Proportion of Patients With Clinically Significant

I mprovement in Fatigue Severity

A clinically significant improvement in fatigue severity was
defined as a statistically Reliable Change Index (RCI) of >1.96
SD in CIS fatigue severity [36], in combination with a CIS
fatigue severity score of <35 on postassessment. The score of
<35indicatesthat the patient isno longer severely fatigued [28].
The reliability of the CIS used in the RCI calculation was 0.88
[9,23]. An RCI of >1.96 SD means it can be assumed with a
confidence of 95% that the improvement in CI S fatigue severity
is not caused by unreliability of the measure but represents a
true change.

Subgroup Analyses

To facilitate comparison with the benchmark study, in which
patients with ICF syndrome were not included, change scores
were calculated for the subgroup of patients in implemented
stepped care who did meet the CDC criteriafor CFS.

Therapists Attitudes and Treatment Outcome

A mixed-models approach was planned to investigate to what
extent variance in treatment effect could be explained by the
therapists and their attitudes toward I-CBT and the use of
treatment manuals. If the number of patients per therapist would
be too low, variations in treatment outcome between therapists
would be explored by dividing the therapistsin 2 groups using
amedian split based on CIS fatigue change scores. Reduction
in fatigue severity in patients of both groupswould be compared
using at test.

To exploreif therapists' attitudes toward I-CBT and treatment
manuals were related to treatment outcome, correlations were
calculated between the therapists' attitude subscale scores and
the mean change scorein fatigue severity of their patients. When
no more than 1 item on an attitude subscale was missing, the
missing val ue was replaced with the mean score on that subscale.

Results

Overview

Dataof all 100 participantswere analyzed. Postassessment data
of the primary outcome measure (CIS fatigue severity) of 87
participants (87/100, 87.0%) was present.

From October 2014 to December 2016, 125 patients were
referred for treatment for CFS (Figure 1). Of them, 100 were
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eligible to enter the study and were included, 20 had no CFS
(were not severely fatigued or had another diagnosis that
explained the presence of fatigue), and 5 did not want treatment.

Out of the 100 dligible patients, 73 met al CDC criteria for
CFS, 10 patients had <4 additional symptoms, for 14 patients
thenumber of additional symptomswas unknown, and 3 patients
were not severely impaired in functioning according to the
SF-36 (both social and physical functioning =65) but reported
severe impairment during the clinical interview.

Intotal, 79 patients started with [-CBT asintended, whereas 20
patients started directly with face-to-face CBT (20%). For 7
patients, it was reported that the patient preferred face-to-face
CBT; for the others, reasonswere not reported. In the benchmark
study, 14 patients (14/242, 5.8%) who intended to start with
|-CBT, started directly with face-to-face CBT [9], whereas 119

Worm-Smeitink et a

patients (119/766, 15.5%) eligible to enter the trial refused
because they preferred face-to-face CBT. In theimplementation
study, 1 patient did not start treatment. For 24 patients (24/79,
30%), the therapist assumed dropout during I-CBT (no response
and no new log-ins observed, or the patient explicitly reported
to have stopped).

After I-CBT, 15 patients (15/79, 19%) did not meet the step-up
criteria (were no longer severely fatigued or disabled). For 16
patients (16/79, 20%), it is not known whether step-up criteria
were met, as post—I-CBT assessment scores were missing. The
other 48 patients (48/79, 61%) with posttreatment data met
step-up criteria. In total, 11 patients stepped up to face-to-face
CBT (11/48, 23%). Reasons for not stepping up are given in
the flowchart (Figure 1). In the benchmark study, 172 patients
(172/242, 71.1%) met step-up criteriaafter I-CBT. Of them, 85
(49.4%) stepped up to face-to-face CBT [9].

Figure 1. Flowchart. CBT: cognitive behavioral therapy; CFS: chronic fatigue syndrome; f2f: face-to-face; I-CBT: internet-based cognitive behavioral

therapy; ICF: idiopathic chronic fatigue.

Referred: 125

Participated: 100

Started |-CBT: 79

1 of them received I-
CBT combined with f2f
sessions

Mot eligible: 25
-Mo ICFor CF5: 20
- Refrained from treatment: 5

Did not start I-CBT: 21

- Started directly with f2f CBT: 20
- Did not start I-CET: 1

Started additional
f2f CBT: 11

Patient Characteristics

Baseline characteristics are shown in Table 2. The proportion
of female patients was larger than that in the stepped care arms
of the RCT [9], with which the data were compared, which had
arelatively low proportion of females[8]. Agein years, fatigue
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Did not receive additional CBT: 68
- Did not want further treatment: 23
- Did not meet step up criteria: 15

- Did meet step up criteria but satisfied
with result of treatment: 13

-Unable to start at this moment: 3
- CF5was no longer the main problem: &
-5tarted CBT for CF5 elsewhere: 3

severity, and physical functioning did not significantly differ
between this study sample and the benchmark sample (see Table
2). Sacial functioning and impairment in daily functioning were
significantly worsein the MHC sample, whereas patientsin the
benchmark sample reported significantly more additional CDC
symptoms.
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Table 2. Baseline characteristics of this study and the benchmark study.
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Baseline characteristic MHC?2 sam-
ple—stepped carein
routine clinical care

Benchmark sam-
ple—stepped carein

RCTP (n=242)

Difference between samples

Chi-square (df) t test (df) Mann-Whitney P value
U test

Proportion female, n (%) 78 (78) 147 (60.7) 9.4 (1)° _d — .002
Age (years; n=100), mean (SD) 37.4(11.9) 36.9 (12.5) — -0.345(340) — .73
Fatigue severity (CISS; n=100), mean (SD) 49.6 (5.2) 50.5 (4.9) — 1580(340) — 12
Physical functioning (SF-36f; n=98), mean 60.3 (21.3) 61.4 (19.7) — 0.455(338) — .65
(SD)
Social functioning (SF-36; n=96), mean  37.2 (23.8) 44.0 (23.7) — 2.365(336) — .02
(SD)
Impairment daily functioning (WSAS?; ~ 25.6(6.9) 232(6.7) - —2957(332) — 003
n=92), mean (SD)
Number of additional CDC" symptoms 6 (3) 7(2 - - 7703 <.001

(0-9; n=86), median (IQRY)

3\VIHC: mental health care center.

BRCT: randomized controlled trial.

°n=342.

dNot applicable.

€CIS: Checklist Individual Strength.

fSF-36: Short Form-36.

9WSAS: Work and Social Adjustment Scale.
RCDC: Centers for Disease Control and Prevention.
i QR: interquartile range.

Treatment Effect

As shown in Table 3, patients significantly improved on all
outcomes. Compared with the benchmark, the decrease in
fatigue severity (CIS) islower inthe MHC sample, asthe change
score falls outside the 95% CI of the change in the benchmark
study. For physical functioning and social functioning, the
change scores fall within the CI of the benchmark. For
limitations measured with the WSAS, the change scoreis above
the CI of the benchmark.

For the sensitivity analysis, the CIS fatigue severity
postassessment scores of all 13 patients with missing datawere
replaced with the maximum score of 56. Thisreduced thefatigue
change scoreto 10.1, which was still asignificant improvement
(t=7.2, P<.001), that falls outside this Cl.

Proportion of Patients With Clinically Significant
Improvement in Fatigue Severity

Datawere missing for 13 patients, and it was assumed that they
did not show a significant change in fatigue severity. Of the
100 patients, 37 (37/100, 37%) had a reliable and clinicaly
significant improvement in fatigue severity and were no longer
severely fatigued. In the stepped care conditions in the tertiary
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center, no CIS data were missing and 110 (110/242, 45.5%)
had a clinically significant improvement in fatigue. The
difference between the 2 improvement rates was not significant;

X%1(N=342)=2.1 and P=.15.

Subgroup Analyses

When restricting the analyses to patientswho met CDC criteria
for CFS (n=73), scores on al outcomes were significantly
improved (Table 3). The change scores on all outcomes were
larger than that in the total group. All scoresfall within the Cls
of the tertiary treatment center, except for the change scorein
limitations (WSAS), which falls outside the CI of the
benchmark. A post hoc analysis of variance comparing the CFS
group with the ICF group (n=14) and the group for which,
because of missing data, it was unknown whether the diagnosis
was CFS or ICF (n=13), showed a group effect. CFS patients
had a significantly larger reduction in fatigue severity than the
patients with diagnosis unknown. Differences between the ICF
group and both other groups were not significant.

The proportion of patients with a reliable and clinicaly
significant improvement in fatigue severity was 29 out of 73
(40%). Data of 11 patients were missing, and no improvement
was assumed for them.
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Table 3. Treatment effect.
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Outcome measure and selected group  n (%) Treatment Changescore (95%Cl) ttest Pvalue Effect size (d)
Pre Post
Fatigue severity (CIS?)
MHC—total group? 100 (13) 496 370  126(9.7t0155) 85 <001  1.14(0.84-1.44)
MHC—CFS only® 73(15) 502 359  14.4(110t017.8) 83 <001  1.31(0.95-1.67)
Benchmark® 242 (0) 505 356  14.9(132t016.5) 178 <001  1.47(1.27-167)
Physical functioning (SF-36°)
MHC—total group 100 (32) 60.1 735 -134(-18.1t10-8.7) -56 <001  0.62(0.34-0.91)
MHC—CFS only 73 (33) 59.0 75.4 -16.4(-21.9t0-10.9) -5.9 <.001 0.76 (0.42-1.10)
Benchmark 242 (5) 61.4 76.6 -152(-17.6t0-12.8) -123 <001  0.71(0.53-0.90)
Social functioning (SF-36)
MHC—total group 100 (34) 37.0 57.5 -204(-279t0-12.9) -5.4 <001  0.73(0.44-1.01)
MHC—CFSonly 73(34) 337 59.3 -256(-340t0-17.2) -60 <001  0.96 (0.61-1.30)
Benchmark 242 (5) 44.0 65.5 -215(-25210-17.8) -114 <001  0.84(0.65-1.02)
Limitations (WSAS')
MHC—total group 100 (40) 26.1 15.8 10.3 (7.81012.7) 8.3 <001  1.08(0.78-1.38)
MHC—CFS only 73 (40) 265 15.0 11.4(8.6t0 14.3) 7.9 <001  1.24(0.88-1.59)
Benchmark 242 (14) 232 14.6 8.6(7.4109.8) 14.0 <001  0.99(0.81-1.18)

8CIS: Checklist Individual Strength.

bMHC (menta health care center)—total group: all 100 participants, regardiess of meeting Centers for Disease Control and Prevention criteria for

chronic fatigue syndrome.

CCFS (chronic fatigue syndrome) only: subgroup of 73 participants that met Centers for Disease Control and Prevention criteria for chronic fatigue

syndrome.

dBenchmark: patientswho were allocated to the stepped care arms of the randomized control trial, all meeting Centersfor Disease Control and Prevention

criteriafor chronic fatigue syndrome.
SF-36: Short Form-36.
fWsAS: Work and Social Adjustment Scale.

Of the 80 patients who intended to start |-CBT, 64 had
completed the post—I-CBT assessment, and 16 CIS fatigue
severity scoreswereimputed. The mean ClSfatigue score after
I-CBT was 36.7, which was on average 13.2 points lower than
that at the preassessment (95% CI 9.8-16.5; t=7.8; P<.001).
This change score falls within the 95% CI of the benchmark
from the patients who followed I-CBT in tertiary treatment
center (95% CI 11.1-14.2). A sensitivity analysiswas performed
by replacing al missing CIS fatigue scores post—I-CBT with
the maximum fatigue score (56). Thisresulted in achange score
of 8.7 (95% CI 5.6-11.7; t=5.6; P<.001), which fell below the
benchmark.

Therapists’ Attitude and Treatment Outcome of
Fatigue Severity

In total, 25 therapists participated in the study. Of them, 15
therapists treated at least one patient and completed attitude
guestionnaires, 5 treated at least one patient but did not complete
these questionnaires, and 5 completed the questionnaires but

http://www.jmir.org/2019/10/€14037/

did not treat a patient. The number of patients per therapist
varied from 1 to 18.

The 20 therapists who treated patients were ranked based on
the median fatigue severity change score of their patients. The
10 therapists with the lowest median change score treated 43
patients, with a mean change score in fatigue severity of 9.0
points. The 10 therapistswith the highest median change scores
treated 57 patients who had a mean change score of 15.7. The
difference between these means was significant (see Table 4).
No differences between the 2 groups were found in therapists
attitudes, except for the Computer Competence scale. The
therapists with higher median fatigue change scores had
significantly higher scores on Computer Competence.
Furthermore, differences on baseline characteristics (fatigue,
physical functioning, social functioning, number of additional
CDC symptoms, level of limitations, age, and sex) of the patients
treated by both therapist groups were compared using t tests
and chi-square tests, and no difference was significant
(P=.07-.93).
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Table4. Therapistsattitude and treatment outcome (data of all 20 therapists who completed the questionnaires provided and of whom, 5 had not treated

a chronic fatigue syndrome patient during the study).

Variable All therapists ~ Therapists Statistical difference between thera-
pistswith high and low median
With high median  Withlow median  t P value
Patients treated®, n (%) 100 (87) 57 (48) 43(39) _b —
Change score in fatigue severity, mean 127 15.7 9.0 242 .02
Attitude eHealth®, mean (SD)
Possibilities of eHealth scale (range 9-45)  28.0 (2.6) 28.6 (2.5) 25.8 (2.5) -2.05 .06
eHealth Negative Effect Scale (range 7-35)  25.2 (5.9) 25.6 (6.3) 26.8 (4.6) 0.38 71
Computer Competence Scale (range2-10) 8.1 (1.7) 8.7 (1.3) 7.0(1.4) -2.28 .04
Attitude manualized treatment, mean (SD)
Positive outcome (range 0-35) 249 (4.1) 24.8 (4.7) 248 (4.1) 0.00 >.99
Negative process (range 0-50) 14.6 (7.4) 149 (8.1) 13.8(7.4) -0.25 .80

3N umber of patients with complete data.
BNot applicable.
CeHealth: electronic health.

The correlation between the fatigue severity change score per
therapist and the attitude subscales were as follows: .363 for
Possibilities of eHealth (P=.18), —.092 for eHealth Negative
Effect (P=.75), .271 for Computer Competence (P=.33), .119
for Positive Outcome of treatment manuals (P=.67), and —.186
with Negative Process of treatment manuals. None of the
correlations were significant (P=.51).

Discussion

Principal Findings

This is one of few studies that implemented and evaluated
eHealth inroutine clinical care. It showsthat I-CBT embedded
in stepped care for CFS can lead to a significant reduction in
fatigue severity and limitations in routine clinical care. The
outcomes were compared with those of the same treatment
format delivered in an RCT, in atertiary treatment center for
CFS, the benchmark. Outcomes for limitations in functioning
were similar in both settings or even better in the implemented
care. Nevertheless, the decrease in fatigue severity was smaller
in the MHCs. Compared with the benchmark, relatively fewer
patients had a clinically significant improvement in fatigue
severity (reliable change in fatigue and no longer severely
fatigued) after stepped care, but the difference was not
statistically significant. It should be noted that the improvement
rate in the benchmark is also lower than what was previously
found inthetertiary treatment center in an face-to-face treatment
[3]. Although these studies are not entirely comparable, this
suggests that there is probably room for improvement in the
delivery of thistreatment by MHCsin routine clinical care. We
will elaborate on thisin the future directions section.

We found that 1-CBT, the first step of stepped care, can be
delivered effectively in routine clinical care. It led to a
significant reduction of fatigue severity. Patients who received
[-CBT in the MHCs did not profit less from the intervention
than thosein thetertiary treatment center. However, inthe RCT,
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therewere no missing values, whereasinthe MHCs, post—-CBT
data of one-fifth of the patients had to beimputed. Astreatment
outcome for research dropouts may not be the most favorable,
it ispossible that we overestimated the efficacy of implemented
[-CBT. Our sensitivity analysis, in which we assumed that these
patients are maximally fatigued, showed a smaller reduction of
fatigue in the MHCs, falling below the benchmark.

An important finding is that one-fifth of the patients did not
start with I-CBT but directly commenced with face-to-face
CBT. In the benchmark study, ailmost all patients started with
I-CBT. Nevertheless, we can assume that patients who did not
want I-CBT did not participate in an RCT testing it, whichisa
general limitation of testing [-CBT in an RCT. It is known that
15.5% of the patients eligible to enter the RCT refused because
they preferred face-to-face CBT. An important issue for the
interpretation of our results is that we cannot know how many
patientswho started directly with face-to-face CBT would have
improved in |-CBT. They were probably not arandom sample
of al eligible patients. If this subgroup, for example, already
expected to profit less from I-CBT, not including them might
have had led to inflated results of [-CBT. Likewise, if these
were mainly patients of therapists with little confidence in
I-CBT, who, therefore, less convincingly offered it, they might
have been better off in face-to-face CBT, which aso would
have led to inflated results of I-CBT after implementation.

According to therapist reports, about 30% of patientswho started
I-CBT dropped out during I-CBT. Although this figure is
informative, it should be noted that therapist reports may not
be the most reliable indication of dropout in I-CBT [9].
Furthermore, of the patients who were still severely fatigued
and impaired after implemented |-CBT, about 1 in 5 stepped
up to face-to-face CBT. In comparison, in thetertiary treatment
center, approximately half of the patients stepped up when still
fatigued or impaired after I-CBT. In the RCT, it was found that
stepping up generally led to additional therapy gains. Thiscould
partly explain why in the RCT, patients had a larger decrease
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infatigue severity: relatively more patientsin the RCT received
both I-CBT and face-to-face CBT. The problem of not starting
and not stepping up is common in stepped care [37,38].

Another study [39] compared the outcome of stepped care for
CFS in routine clinical care (ie, MHC) with the outcome of
CBT inatertiary treatment center. Thefirst stepwasCBT using
a self-help booklet with therapist guidance via email, and the
second step was face-to-face CBT. Compared with outcomes
in the tertiary treatment center, the MHC showed a lower
reduction of fatigue severity and, contrary to our study, also a
lower increase in physical functioning. Interestingly, previous
studies found that the guided self-help, as well as the
face-to-face CBT, could be delivered as effectively inthe MHC
asin the context of an RCT [5,6,26]. However, in combination
with face-to-face CBT, the results were less positive. This
suggests that there is something specific to stepped care that
makes it more difficult to deliver in routine clinical care than
face-to-face CBT, I-CBT, or guided self-help alone[39]. Severa
explanations could be considered. Delivering face-to-face CBT
after aminimal intervention with limited results may demand
more treatment experience from therapists than starting
face-to-face CBT from the start, also because the patients in
need of face-to-face CBT may be relatively complex to treat
[6]. In our study, therapi sts were more experienced, and training
had paid special attention to these difficulties specific to stepped
care. Still, it seemsthat despite the training, many patients did
not step up after unsuccessful 1-CBT.

In the comparison of routine clinical care and carein atertiary
treatment center, it isimportant to consider possible differences
between patients of both settings that may influence outcome.
For CFS, it wasfound in routine clinical carethat samplesmore
often comprised patients with psychiatric comorbidity [26],
which might negatively influence outcome [40]. Furthermore,
we anticipated theinclusion of patientswith | CF, because MHCs
treat these as well, as they too benefit from CBT [22].
Interestingly, our study showed when only selecting patients
who met CDC criteriafor CFS, the reduction of fatigue in the
MHCs did fall within the benchmark (whereas when selecting
the total group, this fell below the benchmark). Our post hoc
analysis showed that patients with ICF did not profit less than
patients with CFS, but the group of patients for whom the
diagnosis (ICF or CFS) was unknown had significantly lower
treatment outcome.

We evaluated the influence of therapist factors on treatment
outcome. In accordance with a former study investigating the
role of the therapist on treatment outcome after implementation
[17], we found considerable variance in outcome between
therapists. We expected that therapists' attitudestoward eHealth
and manualized treatment would influence trestment outcome.
Unfortunately, because of the limited number of patients per
therapist, we were unableto perform the multilevel analysiswe
planned, which is a limitation of the study. The correlations
between therapists' attitudes and fatigue reduction were in the
expected direction, but none was significant. Replication with
more patients per therapist is needed, as it is likely that we
lacked statistical power because of the small sample size.
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Strengthsand Limitations

A limitation of the study isthat the moments on which feedback
was given during the I-CBT were not exactly the same asin the
benchmark study. Inthelatter study, patients had received either
I-CBT with feedback on prescheduled moments (protocol-driven
therapist feedback) or 1-CBT with feedback only when the
patient asked for it (on demand) [8,9]. As both treatment arms
did not differ in outcome, both were combined to calculate the
benchmark. In this study, therapists were advised to give
feedback according to the feedback schedule used in the
protocol-driven condition of the benchmark study, but during
supervision, it became clear that therapists did not awaysfollow
the schedule.

Furthermore, step-up criteria differed dlightly. Additional
face-to-face CBT was offered in both studies when patients
were till severely fatigued and impaired following I-CBT. In
the benchmark study, the Sickness Impact Profile 8 was used
to assess the level of disability, but it was too lengthy for use
inthe MHCs. Therefore, the SF-36 was used to assess whether
severelimitationsin physical or social functioning were present.
Although both instruments are used to assess limitations in
functioning, it is possible that a different subgroup of patients
were selected to step up using the 2 measures.

Another limitation is that we do not have information on usage
of the program, either for patientsor for therapists. For example,
it is not recorded when therapist feedback was provided.
Furthermore, the duration of the face-to-face CBT and the
number of sessions was not registered.

Finally, the data collection was, to warrant patient privacy, done
by the therapists, and questionnaires were sometimes scored by
hand. This procedure may have reduced the reliability of data
collection.

There were some important strengths as well. First, our study
not only evaluated I-CBT in routine clinical care but also shed
light on how I-CBT can be embedded in routine care. Second,
by comparing the results with a benchmark, we were able to
put the results in perspective. Finally, we included multiple
treatment centers, across the Netherlands, which contributed to
ecological validity of our study.

Future Directions

The success of 1-CBT and stepped care in routine clinical care
can probably be improved by aiming at avoiding dropout and
increasing the numbers of patients stepping up. To avoid
dropout, it would be important to know why patients dropped
out. Information on usage of the program would be helpful. If,
for example dropout occurs more during 1 treatment module
than another, that specific module could be improved. It isalso
important to know how aspects of therapist guidance (quantity
and perceived quality) influenced dropout to improve the
therapist training.

Likewise, to encourage stepping up, it is important to know
what prevented patients from stepping up. The main reasons
given were that patients did not want CBT anymore or were
unableto start at that moment. More knowledge about reasons
for not wanting CBT is needed to devel op strategiesto increase
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the number of patients who step up. If, for example, the long
duration of treatment is a reason, one could evaluate the effect
of I-CBT sooner, for example, after 3 or 4 months, to step up
earlier. This would shorten the duration of the total treatment
and may help avoid the loss of motivation to step up [9].

Furthermore, other options to embed I-CBT in routine care
should be considered to increase the number of patients who
profit from treatment—by offering matched care, for example.
Unfortunately, it is not known which patients profit from I-CBT
and which patients would profit more from face-to-face CBT.
Future research should search for predictors of the outcome of
different treatment formats or determine if following patient
preference leads to better results. Therapists and patients may
bewell capable of resolving together what treatment form would
work best for the patient. I-CBT and face-to-face CBT are both
based on the same treatment principles and protocol, and it is
mainly the form of communication that differs. It would be
interesting to compare CBT offered as stepped care with
preferred care, that is, either I-CBT or face-to-face CBT,
depending on the preference of the patient. It was found in a
meta-analysisthat treatment outcomeis higher when the patient
receives the treatment of preference [41].
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Finaly, it is important to also investigate long-term outcome
of implemented stepped care. This may be difficult to achieve
in an observational multicenter study but would be a valuable
contribution. A recent study showed that positive outcome for
CFS after CBT is only partially maintained at long-term
follow-up up to 10 years after treatment, as 37% till had fatigue
within normal ranges [3]. Although efforts should be made to
increase this proportion, it confirms the notion that one can
recover from CFS and maintain the gains. We cannot assume
that the long-term outcome for face-to-face CBT isthe same as
I-CBT/stepped care. It may, for example, be possible that the
interventions at the end of the therapy (goal reaching, evaluation,
and preparing the future) are important to retain the
accomplishments, athough probably a larger proportion of
patients did not reach these modules.

Conclusions

Thisis, to our knowledge, the first study to evaluate I-CBT for
CFS, embedded in stepped-care, inroutine clinical care. -CBT
was as effective asin tertiary care and could be embedded in
routine clinical care where additional face-to-face CBT was
offered if needed. Increasing the number of patients who step
up after I-CBT is the most important remaining issue for
implementation of stepped care.
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Abstract

Background: Behaviora interventions can meaningfully improve cardiometabolic conditions. Digital therapeutics (DTxs)
delivering these interventions may provide benefits comparable to pharmacologic therapies, displacing medications for some
patients.

Objective: Our objective was to estimate the economic impact of a digital behavioral intervention in type 2 diabetes mellitus
(T2DM) and hypertension (HTN) and estimate the impact of clinical inertia on deprescribing medications.

Methods: Decision analytic models estimated health resource savings and cost effectiveness from a US commercial payer
perspective. A 3-year time horizon was most relevant to theintervention and payer. Effectiveness of theDTx inimproving clinical
outcomes was based on cohort studies and published literature. Health resource utilization (HRU), health state utilities, and costs
were drawn from the literature with costs adjusted to 2018 dollars. Future costs and quality-adjusted life years (QALYs) were
discounted at 3%. Sensitivity analyses assessed uncertainty.

Results: Average HRU savings ranged from $97 to $145 per patient per month, with higher potential benefits in T2DM.
Cost-effectiveness acceptability analyses using a willingness-to-pay of $50,000/QALY indicated that the intervention would be
cost effective at total 3-year program costs of $6468 and $6620 for T2DM and HTN, respectively. Sensitivity analyses showed
that reduced medication costs are a primary driver of potential HRU savings, and the results were robust within values tested. A
resistance to deprescribe medications when a patient’s clinical outcomesimprove can substantially reduce the estimated economic
benefits. Our modelsrely on estimates of clinical effectiveness drawn from limited cohort studies with DTxs and cannot account
for other disease management programs that may be implemented. Performance of DTxs in real-world settings is required to
further validate their economic benefits.

Conclusions: The DTxs studied may provide substantial cost savings, in part by reducing the use of conventional medications.
Clinical inertiamay limit the full cost savings of DTXxs.

(J Med Internet Res 2019;21(10):€15814) doi:10.2196/15814

KEYWORDS
digital therapeutics; behavioral intervention; economic evaluation; diabetes; hypertension

example, structured, comprehensive lifestyle change programs
improve glycemic control in type 2 diabetes mellitus (T2DM),
with a substantial number of patients seeing benefits that are
comparable or greater than those achieved by pharmacotherapy
[1-5]. Behaviora interventions have also demonstrated the
ability to control and in some cases achieve normal blood

Introduction

Intensive behavioral and lifestyleinterventions have been shown
to meaningfully improve clinical outcomes in patients with
various cardiometabolic conditions, providing potential for
substantial reduction in medication and other resource use. For
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pressure in patients with hypertension [6,7]. Behavioral
interventions have thus established themselves as essential
complements to pharmacologic therapy, which is reflected in
current treatment guidelines [8-10]. Behavioral interventions
also have potential asalternativesto conventional pharmacologic
therapy for some patients. For example, participants in the
LookAHEAD trial maintained significant improvements over
a standard education program in body weight, hemoglobin A4
(HbA,.), systolic blood pressure (SBP), and low-density
lipoprotein cholesterol at 4 years, enabling a meaningful
proportion of patients to eliminate or reduce antidiabetic
pharmacotherapy [1,11].

More recently, mobile software apps have been shown to
provide effective platforms to deliver behaviora interventions
to patients with cardiometabolic and addictive conditions. The
ease of implementation and use of software to treat disease
(referred to as adigital therapeutic [DTx]) may help overcome
the difficulty of health care systems to deploy intensive
behavioral interventions at the large scale needed to improve
population outcomes. M oreover, the mobile nature of these apps
allows patients to engage with the intervention program several
times per day, which may drive improved outcomes over
conventional delivery [12]. In cohort studies of T2DM patients,
DTxs have demonstrated improvements in clinical outcomes.
A mobile medical app that delivered intensive behavioral
therapy paired with support from a remote multidisciplinary
care team demonstrated mean improvements of HbA ;. of 0.8%
over a 3-month study period, with improvements up to 1.3%
for patients with higher levels of engagement [12]. A similar
DTx designed for hypertensive patients demonstrated the ability
to reduce blood pressure in a 3-month study with mean
reductions in SBP of 11.5 mm Hg and reductions of 17.6 mm
Hg among participants with stage 2 hypertension (HTN) [13].
These early results suggest that DTxs may provide clinical
benefits comparable to pharmacologic therapy and, in some
patients, may help reduce or eliminate the need for medications.

In current clinical practice, however, there is often a delay in
deprescribing medi cations even when the need to do so hasbeen
established. This widespread phenomenon, known as clinical
inertia, contributes to polypharmacy, which leads to adverse
drug reactions, unnecessary costs, and worsened quality of life
for patients[14,15]. Clinical inertia, if not addressed, could also
lessen the economi ¢ benefitsrealized when adigital therapeutic
is put into practice.

The economic benefits of conventionally delivered lifestyle
interventions have been demonstrated based on randomized
clinica trials [16,17]. However, a this point in their
development and introduction into clinical practice, there are
few formal evaluations of the potentia economic benefits of
mobile-platform DTxs and none, that we are aware of, that
incorporate measures of clinical inertia. A recent systematic
review of a variety of digital health tools showed them to be
highly cost effective, athough only one study in a Spanish
treatment setting evaluated a mobile app comparable to DTxs

https://www.jmir.org/2019/10/e15814

Nordyke et al

considered here [18,19]. Thus, our objective in this analysis
was to explore the potential economic benefits of DTxsfor the
treatment of distinct, high-cost cardiometabolic diseases. We
developed economic models for the use of DTxsin T2DM and
HTN addressing clinical inertia from the perspective of US
commercia payers.

Methods

Model Setting

To understand the relative impact of DTxs in two different
cardiometabolic disease states, we created acommon framework
to estimate theimpact of implementingaDTx in distinct patient
populations with primary diagnoses of T2DM or HTN. This
common framework was implemented in Excel-based decision
treemodel s created from the US payer perspective to best reflect
real-world data on medication costs, accurately reflect attrition
fromthe DTx intervention, and account for the currently limited
data on DTx effectiveness. A common model framework also
facilitates transparent comparisons across disease states
modeled. Participants were assumed to enroll in the DTx
program at the beginning of year 1 of a3-year intervention with
attrition occurring throughout the program. A 3-year time
horizon was chosen as most appropriate for US commercial
health plans implementing a behavioral intervention because
these plans experience significant annual enrollee turnover and
prior studies show that the impact of behaviora intervention
can wane over the course of several years [11]. These factors
tend to make the longer term benefitsto theinitiating plan less
meaningful financially. We referred to the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS)
guidelines to improve reporting of this economic analysis[20].

The models were based on the observation that biomarker
elevation correlates with both clinical eventsand health resource
utilization (HRU) [21-23]. Each model compared two cohorts
(Figure 1): DTx + treatment as usual (TAU) and TAU alone.
At this point in their development, economic evaluations of
digital health interventions are commonly conducted using a
treatment-as-usual comparator [18]. Clinical outcomes were
classified into one of four categories chosen to leverage costs
reported in the literature and where possible align with current
clinical guidelines[8,9,21]. For T2DM, these were defined by
HDbA ;. values of <6.5 (category 1), 6.5 to 7.49% (category 2),
7.5% to 9.0% (category 3), and >9% (category 4). For HTN,
these were defined in terms of SBP: <120 mm Hg (category 1),
120 to 129 mm Hg (category 2), 130 to 139 mm Hg (category
3), and >140 mm Hg (category 4). Enrollees were assumed to
have active disease with the primary diagnosis corresponding
to each model; no patients with already optimized biomarkers
were enrolled. Since enrollees were not naive to conventional
pharmacologic treatment, outcomes in the TAU alone group
wereassumed to berelatively stable over the 3-year time horizon
with 80% of TAU alone patients remaining in their outcome
category at enrollment.

JMed Internet Res 2019 | vol. 21 | iss. 10 [e15814 | p.130
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Figurel. Model structure.
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Program Attrition

Attrition was considered in the models, including fromthe DTx
and the health plan overall [24]. DTx attrition was considered
at severa time points. Since long-term attrition rates are not
known for DT, attrition rates were modeled after those
commonly seen with pharmacotherapy in HTN and T2DM
[25-28]. During year 1, patients were classified as terminating
if they did not engage with the app, if they withdrew or clinical
outcomes did not improve after 3 months (20% attrition), or if
clinical improvements were not durable at year end (additional
20% attrition). Years 2 and 3 also included the withdrawal or
lack of durable clinical responses as attrition factors (additional
10% each year). If patients attrited in year 1, their clinical
outcomes returned to their enrollment values. During years 2
and 3, program withdrawal swere considered to return to average
TAU only outcomes for that year. Note that proportions of
patients listed as achieving given clinical outcomes at the end
of each year (Figure 1 and Multimedia Appendix 1, Figures S1
and S2) are for patients who remained with the DTx + TAU
cohort.
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Clinical Effectiveness and Clinical Inertia

Model inputs regarding DTx clinica effectiveness are
summarized in Table 1. By the end of year 1, the mean change
for enrollees remaining in the program was —0.8% (HbA ;) in
the T2DM patient population [12] and =11 mm Hg (SBP) in
the HTN population [13]. For patients remaining in the DTx
program, small improvements were assumed for years 2 and 3
in the base case. Complete descriptions of the 3-year decision
trees are provided in Multimedia Appendix 1 (Figures S1 and
S2 and Tables S1 and S3).

Benefits from improved clinical outcomes are not assumed to
beinstantaneous. The base case assumesthat for active patients,
therewere delays of 6 monthsbefore medicationswerereduced
based on sustained outcomes and 3 months for any reduction
in cardiovascular disease (CVD) hospitdization risk. Whilewe
do consider CVD-related hospitalizations, the current evidence
base on DTxs does not support accounting for any potential
differencesin CVD-related mortality. In addition, while many
patients in category 2 would be candidates for medication
deprescription, weincluded aparameter controlling the portion
of patients in category 2 managed using DTxs aone, without
pharmacol ogic treatment.
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Table 1. Model input parameters and ranges for sensitivity analysis.

Nordyke et al

Parameter T2DM? HTNP
Base Range for SA® Base Range for SA
Agein years, mean 50 +5 50 +5
Enrolled in category 1, (%) 0 _d 0 —
Enrolled in category 2, (%) 0.47 — 0.37 —
Enrolled in category 3, (%) 0.34 — 0.19 —
Enrolled in category 4, (%) 0.19 — 0.44 —
Comorbid conditions, (%)
T2DM — — 33 +20
HCE 60 +10/-30 — —
HTN 60 +10/-30 — —
Digital therapeutic performance
Patients improving =1 category from baseline, % 62 +10/-33 87 +10/-33
Mean improvement by end of year 1 o8 +20/-40 119 +20/-40
Medications and resour ce use
Category 2 pts not on medications, % 25 0/50 25 0/50
T2DM medications: annual cost ($), range (%) 2466 +20 — —
T2DM medications: HbAlCh gradient for use, slope 0/0.33/1.2/2.2 10 - -
HC meds: annua cost ($), range (%) 775 +20 — —
HC meds: lipid gradient for use, slope 0.5/0.8/1.5/2 +10 — —
HTN meds: annual cost ($), range (%) 1557 +20 — —
HTN meds: SBP gradient for use, slope 0/0.15/0.9/1.8 10 - -
cVD! event cost ($), range (%) 116,423 +20 - -
HRS* of CVD rate by HbA ¢ level, slope V1/1.25/1.98 +10 - -
Health state utilities (from 0 to 1.0)
T2DM: category 1 (increment) 0.02 +20 — —
T2DM: category 2 without medications 0.82 — — —
T2DM: category 2 with medications (increment) -0.02 +20 — —
T2DM: category 3 (increment) -0.035 +20 — —
T2DM: category 4 (increment) -0.025 +20 — —
HTN: category 1 (increment) — — 0.025 +20
HTN: category 2 without medications — — 0.83 —
HTN: category 2 with medications (increment) — — -0.01 +20
HTN: category 3 (increment) — — -0.03 +20
HTN: category 4 (increment) — — 0 +20
CVD event (increment) -0.1 +20 -0.1 +20
Month in year 1 economic benefitsrealized
Months required for reduction in medications 6 +3 6 +3
Months reguired for CVD risk reduction 3 +1 3 +1
Discount rate, % 3 0/5 3 0/5

8T2DM: type 2 diabetes mellitus.
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BHTN: hypertension.

CSA: sensitivity analysis.
dNot applicable.

€HC: high cholesterol.
fHemoglobin Aqclevel.

9mm Hg.

h bA 1. hemoglobin Aqc.
iSBP; systolic blood pressure.
IcvD: cardiovascular disease.
KHR: hazard ratio.

Patient Data

Enrolled patients were assumed to be 50% female with amean
age of 50 years in the base case (Table 1). Detailed clinical
characteristics by outcome category for each condition were
based on LookAHEAD [11], a large prospective study of
conventionally delivered intensive lifestyle intervention in
T2DM (Multimedia Appendix 1, Table $4). Table 1 also
describes the distribution of enrollees by clinical category for
each disease state. For T2DM, these are based on data from
large US community practices [23]. Distributions of HTN
enrollees by clinical category are based on guidelines [9].
Assumed comorbid prevalences are also included in Table 1
[29,30].

Resource Use, Costs, and Health State Utilities

Medication and cardiovascular event costs were based on a
survey of the recent literature [31-36]. Medication costs for
T2DM [32] do not include insulin costs since we assume the
majority of enrolled patients are not insulin dependent.
Medication costsfor hypertension are estimated for anationally
representative hypertensive patient population [35]. All future
costs and benefits were discounted at 3% and adjusted to 2018
dollars.

The models attempt to reflect actual clinical practice by varying
medication intensity by disease severity. A recent analysis of
administrative claims classified T2DM patients into 4 cohorts
based on diabetes-related drug utilization [21]. The study found
that patients with HbA ;. >8.9% had diabetes-related drug costs
over 9 times those who recently initiated monotherapy with an
average HbA,. of 8.0%. Patients moderately controlled on
monotherapy were 1.43 times more costly than diagnosed
patients without treatment (mean baseline HbA . of 6.4%),
while those poorly controlled were 2.44 to 2.98 times more
costly. An analysis of commercia health plan data examined
resource utilization among adult T2DM patients categorized by
HDbA . at baseline [37]. With HbA,. <7.0% as the reference,
patients with HbA,. levels of 7.0% to 8.0% had 1-year
prescription costs 45% higher, those with levels 8.0% to 9.0%
were 108% higher, and those with levels >9.0% were 131%
higher. Similar relationships between HbA ;. and diabetes-rel ated
hospitalizations were found in an analysis of 200,000 patients
with either type 1 or type 2 diabetes [38].

Rel ati onshi ps between medication intensity and disease severity
have not been as thoroughly studied in HTN, although these
trends are clearly reflected in treatment guidelines. Medication

https://www.jmir.org/2019/10/e15814
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intensity gradients assumed for HTN are weaker than the
literature-based estimate used in the T2DM model. CVD event
rates are based on hazard ratios by HbA ;. level [22] and by the
Framingham 10-Year Risk of General Cardiovascular Disease
risk equation for HTN-specific outcomes [39].

Health state utilities were drawn from the literature [40,41].
Baseline utilities are defined for category 2, with increments
for improved status or lessdrug utilization and utility decrements
for worse health states (see Multimedia Appendix 1 tables for
calculated utilities for all health states in the models).
Sensitivity Analyses

One-way deterministic sensitivity analyses were performed to
assess robustness of the base case eval uation of potential health
resource saving. Most parameters varied by +20% (Table 1)
with the primary exception being DTx effectiveness. Since
real-world effectiveness of any singleintervention may belower
than demonstrated in a controlled small-cohort setting, our
sensitivity analyses assume a conservative, asymmetric range
of 40% below the base case estimate and only 20% above.

Results

Savingsin T2DM are estimated at $83 per participant per month
(PPPM) in year 1 and rise to $174 to $178 in years 2 and 3,
respectively. Year 1 savingsin HTN are estimated at $70 PPPM
rising to $113 and $107 inyears 2 and 3, respectively. Estimated
year 1 savings in HRU (Figure 2) are lower than savings in
subsequent years due to delays in realizing economic benefits
of reducing medications and CV D-related hospitalizations. The
primary driver of these differences across disease states is the
magnitude of potential reduction in medication costs, with higher
average drug costs in T2DM. In addition, the Framingham
equation reflectsaless steep CVD risk trend acrossthe outcome
categoriesin HTN compared with the trend between CVD risk
and HbA . [22].

The estimated savings reflect changes in clinical effectiveness
over time (Figure 1 and Multimedia Appendix 1, Figures S1
and S2). The largest improvements in outcomes are assumed
inyear 1, with incremental improvements in years 2 and 3 for
DTx + TAU. The most important factor of clinical effectiveness
driving estimated economic benefitsisthe differential between
the two cohorts in each patient population (Multimedia
Appendix 1, Table $4). The effectiveness of TAU alone is
comparable in both patient populations, accounting for
differences in severity a enrollment. However, DTX
effectiveness in HTN is assumed to be dightly more effective
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thanin T2DM. The mgjority of estimated HRU savings are due
to potential reductions in medication costs for both patient
populations and across program years. Medication reductions
contribute a larger proportion of savings in years 2 and 3 for
T2DM due to higher assumed average medication costs and
clinical inertia (Figure 2). Dueto the shallow trend in CV D risk
across HTN outcome categories, inpatient costs represent a
relatively smaller contribution to total savings.

In the sensitivity analyses (Figure 3), assumptions regarding
the distribution of enrollee disease severity are a significant
driver of uncertainty for the T2DM population, although thisis
less important in HTN. In the high-cost, high-effectiveness
scenario, only more severe patients (categories 3 and 4) are
enrolled (0% category 2). Since the base case assumes nearly
half of enrolled T2DM patients are in category 2, estimated
savings rise when more patients can experience larger
improvements in clinical outcomes. Notably, assumed HRU
costs are not the largest driver of uncertainty in year 1, while
medication and hospitalization costs are an important driver of
uncertainty in subsequent years. Notably, delays in realizing
economic benefits of improving HbA . and SBP levels are a
large driver of uncertainty for year 1 and moderately important
in years 2 and 3. In T2DM, for example, greater delays in
realizing benefits reduces estimated HRU savingsto $55 PPPM

Nordyke et al

from the baseline of $83, while shorter delays (3 months vsthe
baseline 6 months) result in estimated savings of $98 PPPM in
year 1. Clinical inertiaisasmaller contributor to uncertainty in
years 2 and 3 for T2DM, resulting in variances of about 15%
for those years. Estimatesfor HTN indicate that clinical inertia
assumptions vary HRU savings by 42% to 47% in year 1.
Clinical inertia becomes a small driver of uncertainty in
subsequent yearsin HTN. Assumptionsregarding DTx clinical
effectiveness (Figure 1 and Multimedia Appendix 1, Figures
S1 and S2) are important drivers of uncertainty. However, in
the T2DM population, these assumptions are less important
than HRU costs, severity distribution, clinical inertia, and
comorbidities. Also, with thelower drug costs and weaker trend
inCVDriskinHTN, clinical effectivenessisarelatively greater
driver in this condition.

The threshold analysis (Figure 4) examines cost effectiveness
with varying levels of total DTx program costs over the 3-year
time horizon. At a willingness-to-pay threshold of
$100,000/quality-adjusted life year (QALY), the DTx + TAU
combination is estimated to be cost effective at total 3-year
program costs of $8348 (T2DM) and $10,212 (HTN). At
threshold of $50,000/QALY, these values are $6468 (T2DM)
and $6620 (HTN). These estimates are less elastic for T2DM
due to higher drug costs and stronger relationships between
outcome categories and CVD hospitalization.

Figure 2. Base case health resource use savings and contributions to estimated savings. Cost estimates are per enrollee per month in year 1 dollars by

patient population.
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Figure 3. Health resource use sensitivity analysis by patient population.
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Discussion

Principal Findings

The addition of DTxsto conventional pharmacologic treatment
asusual in cardiometabolic diseases holdsthe potential to reduce
HRU costs. Sensitivity analyses show that potential HRU
savings were sensitive to assumptions regarding the magnitude
of HRU costs offset by the DTx, severity distribution of enrolled
patients, estimates of DTx clinical effectiveness, and measures
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of clinical inertia. Cost-effectiveness analyses, limited by the
3-year time horizon, estimated that at a willingness-to-pay
threshold of only $50,000/QALY, addition of the DTx would
be cost effective at total 3-year DTx intervention costs of up to
the average total medication costs for these diseases over the
same period.

This study has demonstrated some differential impacts of DTxs
in two cardiometabolic diseases and suggests hypotheses for
further exploration. One area is the finding that the severity of
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enrolled patients greatly affects the potential benefits of the
DTx. Sensitivity analyses (Figure 3) showed that severity at
enrollment was the third largest driver of uncertainty in year 1
and the largest in years 2 and 3. Restricting enrollment to a
moderately severeto severe population (categories 3 and 4 only)
increased estimated PPPM HRU savings by 40% to 60% in
T2DM and 30% to 40% in HTN. As an extension, we also
examined the impact (results not shown) of enrolling only the
most severe (category 4) patients, which resulted in lower HRU
savings in years 2 and 3 relative to enrolling category 3 and 4
patients. This is due to our modeled assumptions that enrolled
category 4 patients are more resistant to improvementsthan are
category 3 patients. Theimpact of severity at enrollment varies
across disease states and is due in part to the distribution of
HTN versus T2DM severity in atypical commercially insured
population. For example, there are far more severe (category
4) enrolled HTN patients than category 4 T2DM patients, and
there is a small proportion of moderately severe (category 3)
enrolled HTN patients. Estimated gainsin both T2DM and HTN
are substantial. However, most improvements occur in year 1
for HTN patients with modest improvementsin years 2 and 3.
Whereas in T2DM, with fewer severe (category 4) patients
enrolled, the estimated savings in years 2 and 3 are over twice
those estimated in year 1. Future economic evaluations or
projections of DTxs should consider the effect of baseline
disease severity on the cost benefits of the treatment.

Another hypothesis relates to how clinical inertia could limit
the economic benefits realized from digitally delivered
behavioral interventionsthat treat cardiometabolic diseases. As
an example, participants who experience a sustained
improvement in HbA,. below 6.5% should be considered for
medication reduction. Research is needed to quantify the extent
of clinical inertia observed in rea-world implementations of
DTxs. In addition, apps that work with DTxs, such as clinical
decision support software, should be explored as solutions to
clinical inertia

Limitations

Our analysis has several limitations. First, our results are based
on simple decision analytic models that rely on estimates of
clinical effectiveness drawn from limited cohort studies with
DTxs. T2DM and HTN are complex, chronic conditions, and
sophisticated techniques coupled with detailed effectiveness
data are required to accurately simulate treatment outcomes
over a10- to 20-year time period. However, over the short time
horizon appropriate in this setting, our approach likely provides
valid directional estimates of potential benefits to US
commercial payers. In addition, since patient-level benefitswill
likely continue after payer reimbursements end, the relatively
short time horizon will generate conservative estimates of cost
effectiveness. While the potential improvements in clinical
outcomes for patients responding to DTxs are consistent with
prior experience (eg, an average 0.8% reduction in HbA . for
T2DM patients at 13 weeks), sensitivity analyses confirmed
that these areimportant drivers of potential savings. Performance
of DTxs in real-world settings is required to further validate
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their potential for cost savings. Animportant driver of real-world
effectivenessis program attrition. While we account for attrition
throughout the program, with 36% of enrollees withdrawing by
theend of year 1 alone, attritionin actual practice may be higher,
reducing the total economic savings possible. Second, the
analysesassumethat the DTx isthe only intervention alongside
treatment as usua. This is relatively common in economic
evaluations of digital health [18]. However, in practice,
particularly in US commercial hedth plans, patients may
participate in multiple cardiometabolic disease management
programs. In such situations, it will be difficult to associate the
specific impact of one intervention versus another, and the net
result is uncertain apriori. To the extent that thereisoverlapin
content of a DTx and conventiona interventions, the
improvements attributable solely to the DTx may be less than
estimated in our modeled scenarios. Conversely, there may be
synergistic effects between DTxsand conventional interventions,
with larger net benefits. More research is required on the best
ways to implement DTxs, including analyses of rea-world
observational data of DTxs using econometric or machine
learning methods to distinguish individual effects of multiple
interventions. Additionally, no costs of adverse events were
included in these analyses. For patients with the same clinical
outcome category receiving similar medication regimens, the
medication-related adverse events and associated costs would
be comparable across DTx + TAU versus TAU aone cohorts.
However, no known clinical adverse events are associated with
the DTx, and a larger proportion of patients will be managed
to improved outcomes not requiring pharmacol ogic treatment
while using the DTx. Thus, not including adverse events may
bias the estimates of DTx benefits downward dlightly. Finally,
while we account for attrition from the DTx cohort, we don’t
directly take treatment adherence to TAU into account.
However, our drug cost estimates are drawn from published
analyses of commercial claims data for diagnosed patients,
which account for somelevel of nonadherencein atypical health
plan.

Comparison With Prior Work

Averaged over the 3-year time horizon, estimated savings were
$145 PPPM for the T2DM population and $97 PPPM in HTN
patients. Given the drug costs for T2DM and HTN drawn from
the peer-reviewed literature, these savings represent
approximately 22% to 29% of thetotal estimated medical costs
for an average patient treated as usua. This estimateisin line
with the findings of the economics benefits of a mobile DTx
for heart failure patients, which found a 33% reduction in total
management and treatment costs, and an app-based glucose
monitoring program, which found a 22% reduction in total
medical spending [19,42].

Conclusions

DTXs for T2DM and HTN patients may provide substantial
improvements in patient outcomes resulting in lower HRU and
costs when compared with standard pharmacologic-based
treatment asusual. Clinical inertiamay be abarrier to realizing
the benefits of DTxs.
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Abstract

Background: Coping with behavioral changesisadaily challengefor family caregiversin all phases of dementia, and assistance
isneeded for it. An online self-management support intervention was therefore devel oped and conducted involving the following
elements:. (1) email contact with a specialized dementianurse, (2) online videos, and (3) e-bulletins contai ning information about
behavior changes and how to manage them.

Objective: The aim of this study was to understand (1) family caregivers actual use of various elements of the online
self-management support, (2) family caregivers' evaluation and satisfaction with the various elements, and (3) nurses’ usage and
evaluations of the online support through the tailored email contacts.

Methods: A mixed methods design was used in this process eval uation, combining quantitative and qualitative methodsincluding
analyses of dementia nurses' registration forms, the number of clicks on online videos and e-bulletins, evaluation questions
answered by family caregiversin asurvey questionnaire, semistructured interviewswith family caregiversand nurses, and analysis
of the content of the email contacts.

Results: The actual use of various elements of the online self-management support by family caregivers varied: 78% (21/27)
of family caregivers had an email contact with the specialist nurse, 80% (43/54) of family caregivers clicked on an online video,
and 37% (30/81) clicked on an e-bulletin. Family caregivers showed positive evaluations and satisfaction. The tailor-made
approach in the personal email contacts in particular was valued by the family caregivers. Nurses' evaluations about providing
self-management support online were mixed asit was arelatively new task for them.

Conclusions: An important insight is that not all participants made optimum use of the various elements of the intervention.
Nurses also said that the email contacts were more often used to express feelings about coping with behavioral changes. More
research is needed to investigate the reasons why people accept, adopt, and adhere to online interventions to reduce cases where
they are not used and to back them up appropriately with tailored (online) information and advice for their personal situations.

(J Med Internet Res 2019;21(10):€13002) doi:10.2196/13002
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Introduction

Background

Family caregivers of people with dementia often face many
challenges in everyday life while caring for their relative [1],
most prominently regarding changes in behavior of the person
with dementia[2,3]. Peoplewith dementiamay exhibit behavior
that is dependent, aggressive, suspicious, apathetic, or
indifferent, or night-time restlessness and masking behavior.
Approximately 80% to 90% of people with dementia show
behavior disturbances during the disease process [4], often
distressing both the person with dementia and their family
caregivers|[3,9].

Coping with behavioral changesisadaily challenge for family
caregiversin all phases of dementia[6]. These days, the term
self-management is widely used when referring to managing
consequences of adiseasein daily life. Barlow et a [7] defined
self-management as the individual’s ability to manage the
symptoms, treatment, physical and psychosocial consequences
and lifestyle changesinherent in living with a chronic condition.
Self-management applies not only to the patient but also to
family caregivers. Especially in dementiacare, the person often
becomes increasingly dependent on support from family
caregivers. This is stressful for family caregivers, especialy
when coping with behavioral changes[5,6]. They use strategies
to respond to behavioral changes by remaining calm or
encouraging activities and distractions. Moreover, family
caregivers have self-management strategies to manage their
own caregiver stress and problems related to their relative's
dementia[5,8].

However, family caregivers might need assi stance coping with
thisdaily challenge. In particular, nursesarein the best position
to help them because they develop a close partnership with
individuals and their families throughout their lives [9]. This
nurse-patient contact can also occur online [10] and might be
especialy useful for reaching family caregivers who are short
of time because of providing care, have transportation
difficulties or do not want to leave the person with dementia
aloneat home[11,12]. In addition to professional support online,
family caregivers may also benefit from multicomponent online
interventions that combine, for example, information and
tailored caregiving strategies [13].

In this paper, we present a process evaluation of an online
self-management support intervention addressing behavioral
changesin dementia. Theintervention consists of variousonline
elements. The process evaluation was performed alongside a
randomized controlled trial (RCT) [14]. The aim of the RCT
was to explore (1) whether a major online self-management
support intervention involving email contacts with a specialist
dementia nurse in combination with online videos and
e-bulletins is more effective than minor interventions not
involving theemail contactswith the nurse, and (2) if amedium
intervention including videos and e-bulletins is more effective
than aminor intervention including e-bulletins only. Theresults
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showed no statistically significant effects on family caregivers
self-efficacy for the major and medium online self-management
support interventions compared with the minor intervention
[15].

Itisimportant to carry out aprocess evaluation alongside RCTs
to alow effects (or thelack thereof) to beinterpreted. It enables
researchers to understand whether and how interventions are
used, and how interventions are being evaluated by the people
involved. Process evaluations alongside RCTs are even more
important when evaluating online interventions because these
studies are complicated, given the high numbers of nonadherent
participants compared with face-to-face interventions [16,17].

Objective

The overall objective of the process evaluation was to get an
idea of the actual usage and evaluations of the intervention
components. Related subobj ectiveswereto understand (1) actual
usage by family caregivers of the various elements of the online
support, (2) family caregivers evaluation of and satisfaction
with the various elements, and (3) nurses' usage and evaluations
of the online support through the tailored email contacts.

Methods

Design

The process evaluation had a mixed methods design in which
guantitative and qualitative methods were combined, and various
sourceswere used (seethe Data Collection section). The process
evaluation was performed alongside the RCT involving 3
intervention arms (see the section Interventions: Content and
Development Trajectory). Following the definition given by the
Medical Research Council, the aim of this process evaluation
was to understand the functioning of a complex intervention
consisting of multiple components[18]. The design of the RCT
is described elsewhere [14].

Participants

Family caregivers as well as specialized dementia nurses
participated in the process eval uation.

Inclusion criteria for family caregivers were the same as the
criteria used in the RCT: family caregivers aged at least 18
years, who were apartner or relative of aperson diagnosed with
dementiawho isliving at home, having contact at |east weekly
with the person with dementia, with internet access and who
provided online consent [14]. In total, 81 family caregivers
participated inthe RCT (magjor [n=27], medium [n=27], or minor
[n=27] intervention arms).

Inclusion criteria for the specialized dementia nurses were: (1)
a Bachelor's or Master’'s degree in nursing, and (2) advanced
training in dementia care. In total, 4 nurses participated.

Interventions: Content and Development

Family caregivers were randomly allocated to 1 (mgjor), 2
(medium), or 3 (minor) intervention arms.

JMed Internet Res 2019 | vol. 21 | iss. 10 [e13002 | p.141
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

1. The major intervention arm was the most comprehensive
and consisted of the following 3 elements:

» The first element consisted of email contacts with a
specialized dementianursethrice. Intheemail contacts,
the nurse helped family caregivers online to manage
behavioral changes, guided by an intervention protocol
developed by the project team members (JGH, ALF,
PJV, and IvA), in consultation with the nurses
themselves. The Dutch protocol (available on request
from the first author) was structured using the steps of
the 5A model of self-management support [19,20] and
Kitwood's person-centered care theory [21]. The 5A
model comprises the following 5 steps: assessing;
advising; agreeing on goals; assisting in anticipating
barriers and developing a specific action plan; and
arranging follow-up [19,20,22,23].

»  Another element was providing online videos on how
to manage the relative's behavior changes and how to
improve self-efficacy in managing thisbehavior. There
were 6 videos dealing with different common types of
behavior changes. dependent behavior, suspicious
behavior, aggressive behavior, apathy or indifference,
restlessness at night, and masking behavior. Each video
had the same structure, starting with possible causes
and related solutionsfor responding or coping with the
specific behavior, and ending by emphasizing that it is
important that family caregivers take good care of
themselves. Family caregivers could choose how many
videosthey watched depending on their personal needs
and the behaviora changes encountered intheir relative
with dementia. The videos (along with the e-bulletins
mentioned bel ow—see element c) were developed by
the coauthors BMW, IvA, and AMP, in close
collaboration with colleagues from the Trimbos
Ingtitute and the Dutch Alzheimer’'s Society, family
caregivers of people with dementia and other experts.
In the first step of the development process, a desk
search was performed to obtain an impression of what
isknown in theliterature about methods of influencing
behavior approached from a person-centered
perspective [21] and how family caregivers experience
different kinds of behavioral changes in their relative
with dementia. Experts also provided input for various
aspects of the videos (eg, cognitive behavioral therapy
principles, persuasive communication, modeling, and
active learning). Video scripts and pilot videos were
tested by family caregivers at severa points during
development. The videos are avalable on
https://dementie.nl/online-training.

- Providing e-bulletins containing practical information
about various types of behavioral changes and how to
manage them wasthe third element. The same behavior
changeswere covered inthe e-bulletins asin the videos.
The e-bulletins included assignments that were
designed to help caregivers interpret the generic
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information in the context of their own situation, to
reflect on what might be causing the behavior changes,
how they would like to cope with the behavior, and
how they would like to respond. During the
development process, the e-bulletins were tested
together with the online videos. They have the same
theoretical basis asthe videos, and the peopleinvolved
in the development of the videos were also involved
in developing the e-bulletins.

2. The medium intervention, consisting only of the online
videos and e-bulletins (elements b and ¢ above);

3. The minor intervention, consisting only of the e-bulletins
(element c).

Data Collection

A schematic overview of the data collection methods used is
given in Table 1. In some parts of the process evaluation, the
sample concerned all family caregivers participating in the RCT
(n=81), whereas in other parts of the process evaluation, only
subsampl es participated.

As can be seen in the second column of Table 1, quantitative
data involved nurses’ records of the number of times personal
email contacts occurred per family member, clicks on links to
the online videos and e-bulletins, and evaluation questions
answered by family caregiversin aquestionnaire. The evaluation
guestions were part of the questionnaire used at the end of the
RCT [15].

As shown in the third column of Table 1, the qualitative data
were collected in semistructured interviews with family
caregivers.

In the last questionnaire used at the end of the RCT, family
caregivers were asked if they would like to take part in such an
interview. In total, 41 family caregivers were willing to
participate. Of these, 12 were purposively recruited with aspread
of intervention arms and background characteristics (eg, gender,
age, and living with or separately from the relative with
dementia). They were sent an information letter by email and
were asked to give their consent by email if they were willing
to beinterviewed. All interviews were conducted by telephone
by one of the coauthors.

Semistructured interviews were aso conducted with the 4
specialized dementia nurses who provided the personalized
email contacts with the family caregivers. The topic list
addressed how the nurses evaluated their support in the personal
tailored email contacts. All interviews with the nurses were
carried out by one researcher (IvA). Three interviews were
conducted by telephone; oneinterview took place at the Trimbos
Institute.

Finally, the content of email contacts was analyzed regarding
family caregivers' request for help, referral to the online videos
and nurses' use of the intervention protocol based on the 5A
model.
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Table 1. Data collection methods (quantitative and qualitative) used for each research question.

Huisin het Veld et d

Research aims

Quantitative data

Qualitative data

Datacollection period

To understand the actual use of family care-  Recording the actual use of personal __a Marchto August 2017
giversof the elements of the self-management  email contact with nurse by 27 family
support caregivers
Clicksonthevideolinksby 54 family — Marchto August 2017
caregivers
Clicksonthee-bulletin linksby 81  — Marchto August 2017
family caregivers
To understand family caregivers evaluation  Evaluation questionsinasurvey with — Marchto August 2017
and satisfaction with the various elementsof ~ Likert scale, send to 81 family care-
the online self-management support interven-  givers
tions
— Semistructured interviewswith 12 July and August 2017
family caregivers
To understand nurses’ usage and evaluations — Semistructured interviews with 4 September 2017
of the online support through tailored email nurses
contacts
— Analysis of the content of email con- Marchto August 2017
tacts between 27 family caregivers
and nurse
3Not applicable.
. The content of email contacts between 27 family caregiversand
Data Analysis ycarey

Quantitative Data

Records and clicks on links were descriptively analyzed using
Microsoft Excel (version 2010). The evaluation questions in
the questionnaire were analyzed descriptively (frequenciesand
percentages) using SPSS software (IBM Corporation).

Qualitative Data

The transcribed verbatim audio-recorded interviews were
analyzed independently by 2 researchers (JGH and IvA) using
the principles of thematic analysis [24]. First, the researchers
repeatedly read the data and looked for meanings and patterns
in the data. Second, aninitial list of codes was generated about
what was in the data and what was interesting for the research
questions. Third, the various codes were sorted into potential
themes and then fourth, refined so that data within the themes
fitted together meaningfully. Fifth, the themes were further
refined by analyzing the data within the themes. Finally, once
there was a set of fully detailed themes, the final analyses were
written down [24]. Coding and interpretation of the codes were
discussed at several moments in the analysis process by the
researchers to reach consensus and to refine the analyses. In
addition, interim and final analyses were aso discussed with
other coauthors. Furthermore, member checking was performed
by discussing interim and final analyses with one of the nurses
who was involved in the email contacts (PJV).

https://www.jmir.org/2019/10/€13002

the nurseswas analyzed by 1 researcher (JGH) looking at their
request for help, referral to the online videos and the use of the
5A model. A second reviewer (ALF) screened a random
selection (email contacts of 3 family caregivers).

Ethical Consider ations

TheMedical Ethics Committee of the Vrije University Medical
Center approved this study (reference 2016.559). All
participating family caregivers and dementia nurses gave
informed consent. All data were stored according to the rules
of the Dutch Data Protection Act.

Results

The collected quantitative and qualitative data are categorized
based on the 3 different elements of the intervention: email
contacts with nurses, online videos, and e-bulletins.

Family Caregivers Usage of Email Contacts With
Nurses

A total of 27 family caregivers were assigned to the major
intervention arm, meaning that they had the opportunity to have
personal email contact with adementia nurse in addition to the
videos and e-bulletins. Of the 27 family caregivers, 21 (78%)
actually made use of the opportunity. Almost half of the family
caregivers (13/27, 48%) had email contacts thrice, 4 had twice
(15%), and ancther 4 (15%) had once (Table 2).
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Table 2. Datafrom the recording form for personal email contacts kept by the nurses.

Persona email contacts Vaue
Family caregiversin the major intervention arm, n 27
Had email correspondence thrice 13
Had email correspondence twice 4
Had email correspondence once 4
No email correspondence 6
Total number of times the email contacts occurred 51
Time spent per email contact by nurses (min), mean (range) 35 (20-55)

Family Caregivers Evaluation and Satisfaction With
Email Contacts With Nurses

A tota of 27 family caregivers assigned to the major
intervention arm were asked to complete evaluation questions
about the email contacts (Table 2, second column). A total of
16 family caregivers completed the evaluation questions and
had email contact with a nurse. The majority (12/16; 75%)
valued the personal email contacts with the nurses in addition
tothevideosand e-bulletins. The nurses’ explanation and advice
givenintheemail contactswere clear for most family caregivers
(12/16, 75%), and more than half of them (9/16, 56%) said they
could immediately use the nurses advice in managing the
behavior of their relative with dementia (Table 3).

A tota of 4 family caregivers in the major intervention arm
were interviewed about how they evaluated the personal email
contacts with the nurse. They stated that they got the most out
of these contacts, compared with online videos and e-bulletins,
because of the personal aspect. They appreciated that they were

https://www.jmir.org/2019/10/€13002

given the opportunity to reflect with the nurse on how they were
dealing with their relative’s situation, which made them aware
that they had to take a step back in some situations. They also
liked the tips and ideas that the nurses gave them about how to
act in their situation. In addition, they said that it was good to
get confirmation that you were doing it correctly:

Now like | said: you talk. At least you are then
communicating with somebody [the nurse] who
understands what it's about. You don't have to keep
on reinventing the wheel then, in fact. You can just
say, well, I'm coming up against this and that.
Oh—watch out for this, watch out for that. That's
simply very pleasant, | reckon. [Participant 10]

Onefamily caregiver said that she did not usetheemail contacts.
The reasons were not only the lack of time but also that the
counselling by email was not attractive because you then have
to put your emotions and questions on paper. That wasabarrier
for this family caregiver, who aso said that the barrier would
have been much lower if the counselling had been by phone.
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Table 3. Evaluation questions on Likert scales.

Survey questions Major (n"’=16),n (%)  Medium (n=21), n (%)  Minor (n=15), n (%)

The personal email correspondence with the nurse added value to the video and e-bulletins

Completely agree/agree 12 (75) _b —
Neutral 2(12) — —
Disagree/completely disagree 2(12) — —
The nurse's explanation and advice were clear
Completely agree/agree 12 (75) — —
Neutral 3(19 — —
Disagree/completely disagree 1(6) — —
| was ableto use the advice of the nursesimmediately in managing the behavior of my relative with dementia
Completely agree/agree 9 (56) — —
Neutral 6 (37) — —
Disagree/completely disagree 1(6) — —
Thevideos and e-bulletinsfitted my situation
Completely agree/agree 10 (62) 9(43) —
Neutral 6 (37) 11 (52) —
Disagree/completely disagree 0(0) 1(5) —
Thevideos and e-bulletins helped me to manage the behavior of my relative with dementia
Completely agree/agree 11 (69) 10 (48) —
Neutral 5(31) 10 (48) —
Disagree/completely disagree 0(0) 1(5) —
In addition to videos and e-bulletins, | would have liked to receive extra support from a nurse by email
Completely agree/agree — 6 (29) —
Neutral — 13 (62) —
Disagree/completely disagree — 2(10) —
The e-bulletinsfitted my situation
Completely agree/agree — — 7 (47)
Neutral — — 6 (40)
Disagree/completely disagree — — 2(13)
The e-bulletins helped me to manage the behavior of my relative with dementia
Completely agree/agree — — 8(53)
Neutral — — 5(33)
Disagree/completely disagree — — 2(13)
In addition to the e-bulletins, | would have liked to receive extra support from a nur se by email
Completely agree/agree — — 6 (40)
Neutral — — 6 (40)
Disagree/completely disagree — — 3(20)

3Family caregivers who completed the evaluation questions.
bData not applicable.
about how to manage behavioral changesin their relative with

Family Caregivers Usage of Online Videos dementia. Of them, 43 (80%) clicked at least 1 video. Clicks
In total, 54 family caregivers (27 in the major intervention arm  on the videos are listed in Table 4.

and 27 in the medium intervention arm) had accessto 6 videos
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Table 4. Clicks on the links to the videos and e-bulletins.

Huisin het Veld et d

Clicks on videos and e-bulletins n (%)

Total number of family caregiverswho clicked videos 43 (80)
Family caregivers in the major intervention arm who watched at |east one video (n=27) 22 (81
Family caregiversin the medium intervention arm who watched at least one video (n=27) 21 (78)

Total clickson e-bulletins 30 (37)
Family caregiversin the major intervention arm who watched at Ieast one e-bulletin (n=27) 5(19)
Family caregivers in the medium intervention arm who watched at least one e-bulletin (n=27) 7(26)
Family caregiversin the minor intervention arm who watched at least one e-bulletin (n=27) 18 (67)

Family Caregivers Evaluation and Satisfaction With
the Videos and E-Bulletins

A total of 54 family caregivers were asked to complete
evaluation questions about the videos (Table 3, second column).
A total of 37 caregiverswatched at least 1 video (16 inthe major
intervention arm and 21 in the medium intervention arm). Half
of them (both major and medium arms, 19/37, 51%) said that
the videos and e-bulletins fitted their personal situation, and
more than half stated that they helped them to better manage
with the behavior of the person with dementia (21/37, 57%).

In total, 9 family caregivers who had access to the videos (4 in
the major intervention arm and 5 in the medium intervention
arm) were interviewed about how they evaluated the videos.
They said that they thought the videos were well-structured and
pleasant to watch. They also found the content clear and useful.
The tips given in them were reckoned to be useful; watching
the videos gave them new ideas for coping with the behavioral
changesin their relative:

Well, because it's important for you to have a clear

picture aswell. It's useful to know what | ought to be

doing. That really does help quite a bit. Otherwise

there'salot of conflict and so forth, instance defiance

or whatever—quite a lot. It lets you know how to

tackle the situation: let's put it like that. [Participant

9]
Some of the family caregiversfound the content and the stories
of other family caregiversrecognizable and helpful. Others said
they did not relate to much that was in the videos because there
was no changein behavior in their situation or the behavior was
expressed differently. They said that this meant the videos were
less useful to them:

With my husband, it was mostly about the aggression
and waking up at night and that wasn't something |
really saw in the video or in the text. And that was
what | find so typical. There were a few bitsin that |
recognized, but | didn't get the feeling that the
situation really fitted in very well with ours.
[Participant 4]
One family caregiver also remarked that the videos and the
e-bulletins were suitable primarily in the early phases of
dementia; another said that the information wastoo sketchy for
family-based caregivers dealing with dementiainitslater stages.

https://www.jmir.org/2019/10/€13002

Family Caregivers Usage of E-Bulletins

All family caregivers (n=81) had access to the e-bulletins
(through alink). The e-bulletins contained practical information
about various types of behavioral changes and tasks to help
reflect on their possible causes and how to influence and cope
with them. Intotal, 30 family caregiversout of 81 (37%) clicked
a least 1 e-bulletin. In the minor intervention arm, the
percentage who clicked the e-bulletins was the highest (18/27,
67%; Table 3).

Family Caregivers Evaluation and Satisfaction With
E-Bulletins

Of 27 family caregiversin the minor intervention arm, 15 (56%)
answered the evaluation questions (Table 3, fourth column).
Almost half (7/15, 46%) said that the e-bulletins fitted their
situations and that the e-bulletins helped them to manage
behavioral changes in the person with dementia (8/15, 53%).

In total, 12 family caregivers (4 in the major intervention arm,
5 in the medium intervention arm and 3 in the minor intervention
arm) were interviewed on how they evaluated the e-bulletins.
A number of family caregivers stated that the information in
the e-bulletins was clear and recognizable as well as being
helpful to read again. Some also said that one of the benefits
was that there was one e-bulletin of each type of behavior.
Conversely, others felt that the content of the e-bulletins was
not always recognizable and that they were unable to translate
it well to their own situations. One family caregiver said that
the e-bulletinswere not concrete enough, and she al so perceived
the e-bulletins as a bit patronizing at times. On the other hand,
thisfamily caregiver also said that this might be just a personal
opinion.

Some of the group who had also seen the video felt that the
e-bulletin was agood addition to the videos, whereas others set
more store by it because information from the videos was
enough for them.

Thefamily caregiverswho only received the e-bull etins mostly
thought they were informative, although one family caregiver
said that information did not help in her situation. Others said
that the information meant they were more aware of what they
could come up against and that it put a different perspective on
the behavior for them. Moreover, understanding the behavior
better because of the information from the e-bulletins let them
be more patient in dealing with the behavior:
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Explaining the behavior and how you have to respond
toit, right? Most of the time you have to count to ten
first or—as| always say—sometimes a hundred. Like
that. [Participant 3]

The family caregivers would recommend the e-bulletins to
others. One of them advised distributing thisinformation among
professional's too, having noted that they do not always know
enough about behavioral changes.

Nurses Evaluation and Satisfaction With Providing
Tailored Email Contacts

Four gpecidlized dementia nurses provided online
self-management support via email. In total, the nurses had
email contacts with family caregivers 51 times. The time spent
by the nurses varied from 20 min to 55 min (mean 35 min) per
email contact (Table 1).

Semistructured interviews were held with 4 nurses to get an
idea of their use and evaluations of providing online
self-management support. Categorization resulted in 4 themes:
background characteristics and expectations of family
caregivers, evaluation of the online assistance, evaluation of
the intervention protocol with the 5A model, number of times
the email contacts, and the perceived effect.

Background Characteristics and Expectations of
Family Caregivers

Two specialist nurses said that the family caregivers had partners
in an advanced stage of dementia. One nurse said that she got
the impression that the family caregivers were overloaded.
Moreover, the nurses noted that some of the caregivers had one
or more people helping them and were deliberately busy
collecting information about the condition. In addition, anurse
said that the family caregivers were not aware that they were
also tackling their situations too.

In terms of the expectations of the family caregivers, the
majority of the nurses had theimpression that family caregivers
were looking for arelease valve and alistening ear. A number
of the caregivers needed concrete ideas about how to deal with
behavioral changes in their relative. One nurse also said that
she noticed that she was being asked questions about case
management, for instance about coordinating care for the
relative.

Evaluation of the Online Assistance

The nurses said that there were pros and cons to giving online
assistance. One nurse said that putting the situation down on
paper was one of the benefits of online counselling because the
family caregivers then got a better picture of the severity, and
the situation would sink in more quickly:

Yes|[...] because the family caregivers are e-mailing
and putting things into words, the seriousness of the
problemismadea bit clearer, | reckon. | get that idea
quite strongly. Putting it on paper can in fact point
out the severity—almost asif they're saying they can't
cope any more. Yes, that does help. It paintsa picture
of the changed behavior, and shows that action is
needed as well. [Nurse 1]

https://www.jmir.org/2019/10/€13002
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They alsofelt it was an advantage that you can ask encouraging
questions, but the nurse wondered whether this matched the
family caregivers expectations of this online assistance.

Giving online counselling was also felt to be awkward because
you cannot ook anyonein the eye, and it is then more difficult
to assess the situation. They found it tricky to get the right tone
for approaching the family caregiver. As the counselling was
online, the nursedid not know if the advice had been understood
by the family caregiver. If the caregiver no longer responded,
the nurse did not know if they had said something wrong or if
there was another, unrelated reason.

Another nurse said that online assistanceis suitablefor practical
guestions, but that you need more time and need to know more
in the role of health care provider if it is about people being
overburdened or about changed behavior. Another nurse
believed that it became easier asyou did it more often. A certain
amount of practiceisneeded if thiscounselling isto be provided

properly.

Evaluation of the I ntervention Protocol With the 5A
M odel

One nurse said that the 5A model could help alot in the online
counselling but that the nurses had difficulties with the
application of the model. The link between the video content
and the 5A model was also unclear. The reason was that they
had afeeling that the family caregivers needed other assistance,
for example, providing a listening ear. The videos and email
counselling focused on coping with the changed behavior, but
the nurses noticed that the family caregivers had more of aneed
to talk about things. Getting them to talk about the behavioral
changes and think about them felt like the nurses were pushing.

Number of Times Email Contacts Occurred

Opinions varied as to whether the number of times the email
contacts occurred was sufficient. Two of the nurses said that it
was enough. One nurse did state as a condition that the contacts
should then only focus on the behavioral changes and not on
other questions and advice. Another nurse doubted whether
contacts occurring 3 times was enough to have an effect. The
emailsfrom thefamily caregivers contained alot of information,
not only about to change behavior but also about the other
problems involved. Another nurse said she got the impression
that family caregivers enjoyed watching the videos but did not
think that they actually wanted to do anything as result.

The Perceived Effect

Most of the nurses said that their assistance meant that family
caregivers could get things off their chest or that the family
caregivers felt they had been listened to. One nurse said that it
was a help that the family caregivers had taken a moment to
think about the behavioral changes in their relative with
dementia. She also thought that the tips she had given about
how to make thorny subjects open to discussion had helped.
According to one nurse, effective elements were the attention
paid to the personal situations of the family caregiversand being
able to reflect on them together. This nurse was also able to
give the family caregivers tips about other forms of assistance.
Another nurse believed that the email contacts had helped the
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family caregivers trandate what was happening in the videos
to their own situations. In the case of one family caregiver, a
nurse had the impression that the counselling had no effect
because the person in question was already so overburdened
that email contact was too much. Another nurse did not believe
that it had given the family caregivers a better picture of
behavioral changes because the nurses did not have the right
skillsfor online counselling and because the need for assistance
among family caregivers was so diverse.

Analysis of the Content of Email Contacts Between
Family Caregiver and Nurse
Of 27 family caregivers (78%) 21 had email contact with a

nurse. As data were missing for 2 family caregivers, email
contacts from 19 family caregivers were analyzed. Of the 19
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family caregivers, 11 (58%) did not express an explicit goal in
the email contacts. In 15 cases (79%), the content of the emails
was about behavioral changes in their relative with dementia.
A total of 4 family caregivers (21%) also discussed about
caregiving stress. A total of 6 (32%) family caregiversdiscussed
other caregiving issues not related to behavioral changes. In 5
cases (26%), the nursereferred to the online videosin the email
contacts (Table 5).

Thefirst step inthe 5A model (assessing) was used by the nurses
in al email contacts. The second step (advising) was used in
about half of the cases. The other steps of the 5A model
(agreeing on goals, assisting in anticipating barriers and
developing a specific action plan, and arranging follow-up)
hardly occurred at all in the email contacts.

Table 5. Content of all email contacts between family caregivers and a nurse (n=19).

Email content n (%)
Explicitly formulated request for help
Yes 8 (42)
No 11 (58)
Content discussed in 1 or more emails
Behavioral changes 15 (79)
Managing caregiver stress 4(21)
Other caregiving issues (other than behavioral changes of the relative with dementia) 6(32)
A link to the online videos
Yes 5(26)
No 14 (74)
Discussion videos and e-bulletins mentioned difficulties in trandlating the

Principal Findings

Through this process evaluation, we aimed to gain an idea of
(2) actual use by family caregivers of the various elements of
online self-management support, (2) family caregivers
evauation and satisfaction with the various elements, and
(3) nurses' usage and evaluations of the online support through
the tailored email contacts. This process evaluation was
performed alongside an RCT [14] in which the effectiveness
was studied of an online self-management support intervention
involving tailored email contacts with a specialized dementia
nurse combined with online videos and e-bulletins. Contrary to
our expectations, no statistical evidence wasfound for the major
and medium online self-management interventions compared
with minor intervention (involving e-bulletins only) on family
caregivers self-efficacy [15]. Although no effects were found,
this evaluation noted that family caregivers valued the email
contactswith the specialist nurse. They mentioned that receiving
confirmation from a professional that they were doing the right
thing was really important to them. Previous studies also found
that being acknowledged by professionals and peers for the
everyday care they provided is extremely important for family
caregivers in helping them cope with daily challenges [8,25].
They alsofelt that the email contacts offered added value above
the videos and e-bulletins. Family caregivers who received the

https://www.jmir.org/2019/10/€13002

information and adviceto their own situations. It could therefore
be suggested that an online personal approach is needed to
acknowledge the highly complex situation of family caregivers
and subsequently assist them by providing tailored online
information and advice for their personal situations.

This process evaluation al so suggests possible explanations for
the unexpected results in the RCT by understanding how the
i ntervention was used and was eval uated by the peopleinvolved.
First, this process eval uation showed variation in the extent that
family caregivers made use of the various elements of theonline
self-management support. 78% of family caregivers had an
email contact with a nurse (21/27), 80% watched 1 or more
online videos (43/54), and 37% clicked an e-bulletin (30/81).
The distinction between the 3 intervention arms consequently
becomes less, making it difficult to demonstrate effects [17].
Nonuse of anintervention isamethodol ogical known difficulty
in online trials and may explain why interventions fail to show
a messurable effect for the intervention [17,26,27]. For
electronic health (eHealth) interventions to present an effect,
they need to be accepted and used in the intended way to benefit
the participants the most [28]. However, improving the use of
eHealth interventionsis complex, and more insights are needed
for investigating the reasons why people accept, adopt, and
adhere to eHedlth interventions so that their behavior can be
influenced [28].
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Second, according to the nurses, the participants involved in
the email contacts were mainly family caregivers who availed
the services of 1 or more health professionals and were highly
engaged in collecting information about dementia. This group
would then already have information and advice on how to cope
with behavioral changes, which might explain why family
caregiverswanted to sharetheir storiesand expresstheir feelings
instead of finding other ways to self-manage the behavioral
changes of their relative with dementia. For future research, it
isimportant to determine which family caregivers will benefit
most from what type of support. This would provide insight
that can be used to provide the intervention in a more
cost-effectiveway. This, for example, meansthat nurses' support
can be provided to the people who are likely to benefit most.

Another possible explanation for finding no statistical evidence
for the benefits of email contact between family caregivers and
nurses (combined with videos and e-bulletins) may be how the
intervention was carried out. In many cases, only the first two
A's (assessing and advising) were completed. Using the 5A
model turned out to be difficult as it was new to the nurses.
Previous studies’ results were comparable, as the last 2 A’s
(assist and arrange) seem to be delivered least often by nurses
[19,29,30]. However, those components are most important for
producing meaningful and lasting behavioral changes [19].
Future research therefore needs to investigate how all steps of
the 5A model could be performed online.

When providing online support, the dosage of online
intervention should al so be considered. It isfor instance striking
that only a few (37%, 30/81) family caregivers clicked
e-bulletins. This could be explained by the fact that not
everything that is offered will also be used. This may be
illustrated by the low usages rates of the e-bulletins by family
caregivers who also had email contact with a nurse and access
to the online videos. Thisindicates that informal caregivers do
not stick to theintervention but decide for themselveswhat care
is needed and fits their unique situation. Tailored information
and advice should therefore be offered in away that is geared
to family caregivers needs [31]. This could include a
differentiated offer of support instead of offering multiple kinds
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of support. Thisenablesfamily caregiversget help that isbased
on their needs, self-management abilities, and home situations.

Strengthsand Limitations

The mixed methods design combining quantitative and
qualitative data enabled better understanding of how online
sdlf-management support interventions were used and eval uated
by both the family caregivers and dementia nurses involved.
Using telephone interviews let family caregivers participate
without extra traveling time for the family caregiver or
researcher. The information gathered can be used to develop
online self-management support further for families facing
dementia. Furthermore, the validity of the resultswas enhanced
by combining quantitative and qualitative data [32]. However,
findings of this study need to be considered within the context
of anumber of methodol ogical limitations. First, tracked usage
datawere measured in clicks that represent page views. People
who click alink do not however necessarily watch the whole
online video or read the e-bulletin. The numbers found could
therefore overestimate family caregivers utilization of an
intervention component. Click data should therefore be seenin
combination with other evaluation methods [33]. Second, no
datawere collected for the 6 family caregivers who did not use
the email contacts. Barriers preventing family caregivers from
making email contact with a nurse could therefore potentially
have not been detected.

Conclusions

There was a variation in the extent to which family caregivers
utilized the various el ements of online self-management support.
They valued the tailor-made approach in the email contacts.
According to the nursesinvolved, online personal email contacts
was mostly used to express feelings concerning coping with
changing behavior. Nurses' usage and evaluations of providing
self-management support onlinewere mixed, asitisarelatively
new task for nurses. More research is needed to investigate the
reasons why people accept, adopt, and adhere to online
interventionsto reduce nonuse and to support them appropriately
by providing tailored (online) information and advice for their
personal situations.
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Abstract

Background: Ethnic minority populations exhibit disproportionately high rates of type 2 diabetes mellitus (T2DM). Electronic
health tools have the potentia to facilitate the cultural adaptation and tailoring of T2DM education to improve the knowledge
and management of diabetes mellitus (DM).

Objective: Thisstudy aimed (1) to develop an adaptable Interactive Lifestyle Assessment, Counseling, and Education (I-ACE)
software to support dietitian-delivered lifestyle counseling among |ow-socioeconomic status (SES) ethnic minority patients with
T2DM and (2) to evaluate its effect on DM-related dietary knowledge and management compared with standard lifestyle advice
(SLA) inarandomized controlled trial (RCT).

Methods: The I-ACE software, developed in consultation with clinical dieticians, incorporates evidence-based dietary and
physical activity (PA) recommendations and educational materials. The features and behavioral change techniques include
guantitative lifestyle (dietary intake and PA) assessment and simulation, individually tailored education and recommendations,
motivational interviewing, and goal setting. For the unblinded pilot RCT, 50 overweight or obese Arab adults (aged 40-62 years)
with poorly controlled T2DM were recruited from primary care clinics and randomly assigned to receive 4 in-person,
dietician-delivered counseling sessions over 6 months using either (1) the I-ACE tool (experimental arm) or (2) the SLA methods
(comparison arm). All outcome assessments were face-to-face. DM-related dietary knowledge (primary outcome) was measured
at baseline, 3, 6, and 12 months. Lifestyle and other parameters were measured before, during, and after the intervention. Multiple
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linear regression and repeated measures linear mixed models were used to compare the changes in study outcomes and explore
time trends in between-group and within-group changes.

Results: A total of 25 participants were enrolled in each arm, of whom 24 and 21 completed the final assessment of the primary
outcome in the I-ACE and SLA arms, respectively. DM-related lifestyle knowledge increased more rapidly in the I-ACE arm
than in the SLA arm (P value for study armxtime interaction=.02). Within the I-ACE arm, the mean (SE) differencesin added
sugar and dietary fiber intakes from baselineto 12 months were —2.6% (SE 1.0%) of total energy (P=.03) and 2.7 (SE 0.0) ¢g/1000
kcal (P=.003), respectively. The odds of engaging in any leisure PA at 12 months tended to be higher in the I-ACE arm versus
SLA arm, but did not reach statistical significance (odds ratio 2.8; 95% CI 0.7-11.6; P=.16). Both arms exhibited significant
reductionsin HbA ;. (P value for change over time <.001).

Conclusions: The use of the I-ACE software in a 6-month, 4-session dietician-delivered lifestyle counseling intervention
improved the efficiency of lifestyle education, compared with SLA, among low-SES, ethnic minority patients with T2DM. This
pilot trial provides justification for conducting a large-scale trial to evaluate its effectiveness and applicability in routine clinical
care among ethnically diverse populations.

Trial Registration: Clinical Trials.gov NCT01858506; https://clinicaltrials.gov/ct2/show/NCT01858506.

(J Med Internet Res 2019;21(10):€13674) doi:10.2196/13674

KEYWORDS

diabetes mellitus, type 2; diabetes-related dietary knowledge; lifestyle; software; culturally congruent care; ethnic minorities

Introduction

Background

Diabetes mellitus (DM) is a progressive chronic disease that
can result in serious short- and long-term complications. Patient
self-management education and support are fundamental to
improving DM management [1-6], and guidelines recommend
that every person with DM receive self-management education
in a format appropriate for the patient’s specific cultural,
socioeconomic, literacy, and numeracy characteristics[2,3]. A
growing number of self-management education programs for
patients with DM are incorporating information technologies
(IT) to improve their effectiveness and reach [7-9].

Nutrition therapy is one of the most challenging components
of self-management for many patientswith type2 DM (T2DM).
It istherefore particularly important that patientsreceive dietary
education and collaborate with providers to develop
individualized eating plans that are both implementable and
sustainable and incorporate their preferences and needs [3].
Despite its critical role, few studies have focused on the
nutritional education and counseling component of these DM
self-management interventions [4-6,9-12] or reported their
effectiveness in improving DM-specific dietary knowledge
[7.8].

Patient-centered DM dietary education is especially critical for
ethnic/racial minority populations, who often bear a
disproportionately high burden of T2DM [2,13,14]. The standard
dietary education and advice provided by mainstream health
care services may not adequately address the daily challenges
faced by minority patients as their cultural, socia, and dietary
norms and socioeconomic redlities differ from that of the
majority population. IT tools can provide new opportunitiesto
make DM-related dietary education and counseling more
relevant and individually tailored for patients [7,8]; however,
few existing exampledinitiatives have included sizeable
proportions of ethnic minority patients [7,15]. There is a need
to expand the evidence base for new digital health technologies

https://www.jmir.org/2019/10/e13674

that can address these needs [16] among the highest-risk, most
vulnerable patient populations.

Objectives

In this paper, wereport the development of adietician-operated,
culturally adaptable Interactive Lifestyle Assessment,
Counsdling, and Education (1-ACE) software. Wefurther report
the results of a pilot randomized controlled trial (RCT)
evaluating its effect, compared with standard lifestyle advice
(SLA), on improving DM-related dietary knowledge, lifestyle
behaviors, and glycemic control in a sample of
low-socioeconomic status (SES) adults with T2DM from the
Arab minority in Isragl.

Methods

Design

This was an open, parallel-group, pilot RCT randomized
controlled pilot trial testing the effect of a 6-month,
dietician-delivered, face-to-face diabetes lifestyle (diet and
physical activity [PA]) counseling program using the I-ACE
software compared with SLA. The|-ACE software was adapted
to provide culturaly congruent lifestyle counseling to Arab
adults with T2DM.

Ethical Consider ations

Ethics approval was obtained from the Helsinki committees of
Sheba Medical Center and Clalit Health Services, and all
participants provided written informed consent before
enrollment. The study was registered at ClinicalTrials.gov
(NCT01858506). The CONSORT eHealth checklistis provided
in Multimedia Appendix 1.

Study Population and Participants

The Arab minority in Isragl is an indigenous population that
accounts for 20% of thetotal population. It differsin language,
culture, and religion from the majority Jewish population and,
for the most part, resides in residentialy segregated and
economically deprived communities[17]. It ischaracterized by
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alower SES and higher rates of T2DM, poor glycemic control,
and diabetic complications, than the majority population [17-20].

A total of 50 eligible participants were recruited from the clinics
of Clalit Health Services in 2 Arab towns. Inclusion criteria
were: (1) age between 40 and 64 years, (2) diagnosisof T2DM,
(3) having T2DM for <10 years, (4) body massindex (BMI) of
27 to 43 kg/m?, and (5) hemoglobin A4 (HbA ;) between 8.0%
and 11.3%. Participants were not eigible if they (1) were
receiving short-acting insulin treatment, (2) had inadequate
control of comorbid conditions, or (3) had factors that would
limit adherence to interventions (eg, any medical or physical
condition that prohibited participation in PA or following
standard diets recommended for people with diabetes,
pregnancy, uncontrolled psychiatric condition, significant
cognitive impairment, or blindness).

Recruitment was conducted at the local Clalit Health Service
clinics, in collaboration with the physicians of the potential
participants. The lists of potential participants meeting the
inclusion criteriawere generated from Clalit electronic medical
records and reviewed by the patients physicians to identify
eligible candidates. Patients with an HbA . result measured
more than 3 months before eligibility screening were requested
to get the test repeated. Baseline evaluation (including initial
lifestyle knowledge, dietary and PA assessments, and
anthropometric measurements) were completed in the clinic
before randomization.

Eligible participantswere randomly assigned in 1:1 ratio either
tothe |-ACE or SLA study arm using a permuted block design,
central computer—generated randomization process, with
even-numbered blocks of 2to 6 participants. The randomization
was performed at the Gertner I nstitute. Allocation conceal ment
was maintained until after the provision of informed consent
and randomization. Although the intervention type was known
to the participants, dieticians, and study coordinator, the study
statisticians were blinded to group allocation until the primary
study outcomes analyses were completed. Group assignment
was masked from all health care service providers other than
the dietician.

The recruitment ran from August 2014 to January 2015. The
participant follow-up and data collection from the electronic
medical records was completed in March 2016. The pilot trial
ended, according to the protocol, after all the participants had
been followed up for 1 year.

Sample Size Consider ations

The sample size calculation was based upon the reported
differencesin the nutritional knowledge change (percentage of
correct responses) between the intervention and comparison
groupsin 2 nutritional educational interventions, which ranged
from 8.9% to 11.5% [21,22]. A sample of 50 participants was
needed to provide 90% power to detect astatistically significant
difference of this magnitude at the 5% level using a2-sided test
between the experimental and comparison groups, allowing for
adropout rate of 10%.
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Interventions

The study included 2 active intervention arms:. (1) the I-ACE
experimental arm and (2) the SLA comparison arm. The
experimental arm of the intervention used the |-ACE software.

I nformation Technology Tool Description

The I-ACE software was designed for use by dieticians to
support and enrich a patient-centered clinical lifestyle counseling
process. It is a multifeatured tool that supports collecting data
on habitual dietary and PA behaviors and using these data to
calculate actionable, graphically displayed summary measures
(eg, average daily or weekly food/nutrient intakes and PA).
Additional 1-ACE features support the dietician-patient team
in building and tracking an individually tailored healthy lifestyle
program.

I-ACE was designed with a Windows (Microsoft Corporation)
platform. It has system tablesthat incorporate food and nutrient
databases and evidence-based age-specific, sex-specific, or
health status-specific goal packages [3,23-25]. It makes
extensive use of embedded graphics, enables the uploading and
modification of pictures/infographics/educational materials,
and provides graphic presentation of the patient’s progress over
time. Experienced clinical dieticians (NYZ, MG, and VKYS)
provided input and feedback on the software's professional
content and clinical use features during the devel opment phase.
The dieticians in this study, who were the primary users of
I-ACE, were computer-literate and routinely used administrative
computer programsin their clinical practice.

In addition to the tools for supporting the clinical counseling
sessions, I-ACE has administrative-level tools, which (1) can
adapt the counseling support toolsfor use among patients/clients
of different (and multiple) ethnic, age, life stage, and/or health
status groups, (2) can document all phases of the consultation
process for quality control and effectiveness assessment, and
(3) has data importing, exporting, and reporting features to
support institutional oversight, evaluation, and research
activities.

I-ACE enriches the standard approach to dietary counseling in
several ways. It uses afood frequency questionnaire (FFQ) and
PA questionnaire to systematically document and quantify
habitual lifestyle behaviors (for further details on the
guestionnaires, see the Cultural Adaptation of the Information
Technology Tool section) [26,27]. These patient-reported data
are summarized and compared with evidence-based food and
nutrient intake goals, model ed by the consultant study dieticians
on a Mediterranean diet [24,25] and adapted for people with
diabetes. These tools are used to individually tailor, focus, and
prioritize the educational and counseling processes through
identifying lifestyle behaviorsthat need improvement astargets
for education and behavioral change. The counseling component
uses Pareto [28] and motivational interviewing [29] principles
to set personalized god s, identify the minimal amount of change
needed to achieve the maximal impact, simulate changes, and
document the patients' willingness to change. Agreed-upon
changes are summarized in a take-home report for the patient
and followed up in subsequent counseling sessions. These
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features are further described along with sample screenshotsin
Multimedia Appendix 2.

The software includes embedded, modifiable lifestyle
educational content based on the published standards of care
for medical nutrition therapy for patients with T2DM [3,23] in
an easy-to-understand format [30]. It conveys a general and
applied understanding of the difference between complex and
simple carbohydrates, carbohydrate exchange portions, the
glycemic properties of foods, different types of fats (saturated,
unsaturated, and trans), optimal sources of dietary fiber and
protein, and nutrient-dense versus nutrient-poor foods. The PA
content is based upon the World Health Organization's
recommendation of at least 150 min/week of moderate-intensity
aerobic PA distributed over most days of the week [3,23].

In summary, the software augments and structures the standard
approach to lifestyle counseling by providing systematic
documentation and quantification of lifestyle dataand agraphic
interface for education, goal setting, problem solving, and
individual tailoring, many aspects of which are modifiable.
These features provide new tools to support and expand the
active participation of the counselee in making a behavior
change plan that suits hig/her life.

Cultural Adaptation of the I nformation Technology Tool

I-ACE provideslanguage congruence through its multilanguage
capacity (stage 1. English, Arabic, and Hebrew). In addition,
multiple components of the software were culturally adapted
for this study. The food database, FFQ, and intervention
approach were based on prior epidemiological and interventional
research. The I-ACE FFQ included approximately 90 food items
that accounted for over 80% of the total energy intake of Arab
participants in an earlier, population-based dietary assessment
we conducted [26]. In addition, it allowed for other food items
to be added from the embedded food database, with 500+ items,
developed for the Jewish and Arab populationsin Israel [26].
The PA questionnaire was also previously used in our
epidemiological research with the Arab population [26,27]. This
study intervention was built upon the cultural adaptations that
were made for our prior interventional study among Arab
women [27]. Those adaptations were directed by the study’s
Arab coinvestigators and its dieticians, al of whom were from
the local Arab community. In addition, focus groups were
conducted with local Arab women to obtain their input on
cultural and practical aspects of the intervention [27]. For this
study, the Arab study investigator and consultant dietician
(NYZ) provided input on the adaptation of the software’'s
embedded food photos/graphics and educational materials to
reflect the local food customs and cultural norms (see
Multimedia Appendix 2 for screen shots of culturally adapted
educational materials). The software and cultural content
underwent further iterative modifications based on the feedback
from the Arab study dieticians. Trandation of the infographics
and software screens into Arabic was done by a professional
translator from the local Arab community and reviewed by the
Arab study investigator and dieticians.
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Standard Lifestyle Counseling

The comparison SLA arm of theintervention received standard
lifestyle counseling as provided by Clalit Hedth Service
dieticians, using existing tools (which did not support quantified
dietary assessment) and standard educational materials in
Arabic.

I ntervention Protocol

Both study arms received 4 individual dietary counseling
sessionsin theloca clinic (in the first, second, third, and sixth
months after randomization) and 1 group T2DM
self-management session led by a nurse. The first and final
dietary counseling sessions (both of which included full dietary
assessments) were each approximately 30 to 45 min long for
both arms. The median length of the second and third sessions
was 17 min each (interquartile range [IQR] 11-26) in the
experimental arm, whereasthe follow-up visitsinthe SLA arm
were each allotted 15 min, in keeping with the current practice
in standard care. Both study armsreceived very active outreach
to encourage adherence to the study protocol and assessments.
This differs from standard care, in which intensive, active
outreach is not the norm.

We used the same dieticiansto provide counseling to both study
arms to exclude the possibility of the differences between the
groups occurring because of the differences between the
dieticians, rather than the intervention type. Most of the
intervention was delivered by asingle dietician. The dieticians
received 2 sessions of 6-hour training for using the 1-ACE
software before the RCT commenced and had ongoing
oversight/support from the principal investigator (KA) and main
consultant clinical dietician and coinvestigator (NY Z).

Multimedia Appendix 3 providesasummary of theintervention
delivery by study arm.

Intervention adherence in both arms was measured by the
attendance of the counseling sessions. The adherenceto theuse
of I-ACE in the dietary counseling sessionsin the experimental
study arm was measured by checking for the existence of avisit
record, including the documented use of the assessment and
simulation features.

Outcomes

Primary Outcome

The primary outcome was the diabetes-related dietary
knowledge, measured at baseline, 3, 6, and 12 months.

Secondary Outcomes

Secondary outcomes included the (1) dietary intake, measured
at baseline and 12 months for al participants (and additionally
at 2, 3, and 6 months for participants in the I-ACE arm), (2)
leisure PA (LPA), measured at baseline and 12 months, (3)
anthropometric measurements (weight and waist circumference
[WC]), measured at baseline, 2, 3, 6, and 12 months, and (4)
HDbA ., measured before baseline and at 3, 6, and 12 months.
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M easures

Primary Outcome (Diabetes Mellitus—Related Dietary
Knowledge)

We were not able to find any questionnaires in the literature
solely dedicated to DM-related dietary knowledge; however,
we did find several general DM knowledge questionnaires that
had dietary questions [31-33]. We identified 9 questions from
these DM knowledge questionnaires and adapted them to the
dietary context of the target population (see examples of the
adaptation in Multimedia Appendix 4). We added 2 questions
probing the exchange portion sizes and/or the limitations on the
intake of certain foodsfor peoplewith diabetes. Diabetes-related
dietary knowledge was assessed as the percentage of correct
answers to these questions. An English trandlation of the
DM-related lifestyle knowledge questionnaire is presented in
Multimedia Appendix 5. The 2 LPA knowledge questionswere
taken from existing questionnaires, without need for adaptation
[31,34]. The questionnaire was administered at baseline, after
the counseling sessions at 3 and 6 months, and at 12 months.

Secondary Outcomes

Dietary I ntake

Habitual dietary intake was measured using the computerized
I-ACE FFQ, which was based upon FFQs developed by our
research group for use among the Arab population in Israel
[26,27]. The FFQ was administered to all participants at baseline
and 12 months. As the FFQ was used in the experimental arm
as a part of the I-ACE counseling approach to track dietary
change at each session, the experimental arm also had dietary
intake data at 2, 3, and 6 months.

Leisure Physical Activity

Habitual LPA (including the type of activity, frequency, and
duration) data were collected using a questionnaire previously
used in our research among this population [26,27]. The PA
guestionnaire was administered at baseline and 12 months.

Anthropometric Measurements

At baseline, weight and height (without shoes, in lightweight
clothing) were measured with clinic scales and stadiometers
and WC was measured at the midspace between the lowest
costal margin and theiliac crest with ergonomic circumference
measuring tapes (Seca Medica Measurement Systems and
Scales). Weight and WC measurements were repeated at each
study visit (2, 3, 6, and 12 months). Weight and height were
used to calculate BMI.

Hemoglobin Alc

HbA . test results were extracted from the electronic medical
record for all potential participants before the recruitment to
determine eligibility. During the study, the participants were
requested to do HbA ;.. tests every 3 months and all HbA ; test
results during the 12-month study period were extracted for the
final analysis.

Additional Covariates

Demographic (eg, age, marital status, and education) and health
status data were collected at baseline. General DM knowledge
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was evaluated via the Spoken Knowledge in Low Literacy in
Diabetes scale (SKILLD) [34], which was administered at
baseline and at 12 months. Information on the pharmacol ogical
diabetes management regimen was collected from the el ectronic
medical records at baseline and at 12 months.

Participant/User Satisfaction

We developed a set of questions to elicit the participants
perspectives on the utility of the counseling (in terms of
improving their understanding and adherence), satisfaction with
the counseling, and for those in the I-ACE arm, satisfaction
with the software. We also obtained feedback from the study
dietician at the end of the intervention on her experience using
the software.

All measures were collected by the study coordinator
(face-to-face or by phone), aside from the FFQ, which was
administered (face-to-face) by the study dietician.

Analytical Methods

For the primary outcome of DM-related dietary knowledge, the
mean (SD) values were reported. A linear mixed regression
model for repeated measures was used to evaluate the change
in dietary knowledge over time, with an interaction term to
determine whether the study groups differed from each other
over time. There were missing data in this outcome at the
different evaluation periods (34% [17/50] at 3 months, 48%
[24/50] at 6 months, and 10% [5/50] at 12 months); however,
asthere were no missing observations at baseline, we compared
the mean baseline DM-related dietary knowledge scores in
participants with observed val ues and those with missing values
a each evaluation period. Similar averages imply
noninformative missingness (ie, missing at random), supporting
the appropriateness of using alinear mixed model for repeated
measures with maximum likelihood for this analysis.

For continuous secondary outcomes (eg, food and nutrient
intakes, BMI, WC, and HbA ), mean (SD) valueswere reported.
Multiple linear regression models were used to test for the
differences between the study groups at 12 monthsfor changes
in lifestyle behaviors. Linear mixed regression models for
repeated measures were used to eval uate within-person change
over time in dietary intakes in the I-ACE arm as repeated
measures from each counseling session were available. WC and
BMI, which had repeated measurements in both study arms,
were eva uated with linear mixed regression model sfor repeated
measures, with interaction terms for study group by time. For
the repeated outcome measure HbA ., we applied alinear mixed
model on the log scale (owing to its non-normal distribution),
including arandom intercept and potential fixed effects (gender,
study arm, age, and baseline DM drug therapy), using the nime
package in R. We considered severa functions for modeling
the effect of time at knots around 6 months as HbA ;. was not
measured exactly at 6 months, including (1) 2 intervals with
the cut-point of 6 months, (2) 2 intervals with the cut-point of
8 months, (3) natural cubic splineswith 1 knot, and (4) natural
cubic splineswith 2 knots. We compared the mean square error
of the models resulting from the different functions using
cross-vaidation. The predicted valuesfor atypical subject from
each study arm were presented in a graph for each time. The
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expected differencein HbA ;. from baselineto 6 months and 12

months and their 95% Cls were caculated from the chosen
model.

For binary secondary outcomes (eg, any LPA and recommended
LPA level), raw count (number, %) was reported. Multiple
logistic regression models were used to test for the differences
between the study groups in these outcomes at 12 months.

Sex was forced into all multivariable models. Other key
variables (age, study town, DM therapy, SKILLD score, and
education) were entered into the models and only those with
P<.10 were retained. Given the small sample size, it was
important to keep the models as parsimonious as possible.

All analyses were performed using SAS version 9.4 SAS
Institute, except for the HbA,. repeated measures outcome,
which was performed with the open-source statistical software
platform R [35]. Simple tabulation and narrative description
were used to report the participant and dietician feedbacks on
the utility and satisfaction with the counseling and the I-ACE
software.

Abu-Saad et a

Results

Participant Flow

The participant flow chart is presented in Figure 1. A tota of
195 potential participants wereidentified from Clalit electronic
medical records, of whom 123 did not meet the inclusion
criteria, 22 refused to participate, and 50 were randomized (25
tothel-ACE arm and 25 to the SLA arm). All those randomized
to the I-ACE arm received the alocated intervention (n=25),
and all but 1 participant (who was diagnosed with cancer in the
first month after randomization) assigned to the SLA arm
received the alocated intervention (n=24). One patient with
confirmed diabetes and baseline HbA ;. of 6.1% was included
in the study by mistake and randomized to the I-ACE arm. This
patient was included in the data analysis. Furthermore, 3
participants, 1 in the I-ACE arm and 2 in the SLA arm, were
lost to follow-up and 1 participant in the SLA arm withdrew
consent.

Figure 1. Screening, randomization, and completion of follow-up flow chart for the pilot trial of a culturally-adapted lifestyle counseling software
among Arab adults with T2DM. T2DM: Type 2 diabetes mellitus; I-ACE: Interactive lifestyle Assessment, Counseling and Education; SLA: Standard

Lifestyle Advice.

Assessment for eligibility (n=195)

=
o
E Excluded (n=145)
é’ » Not meeting inclusion criteria
(n=123)
» Declined to participate (n=22)
50 Randomized
=
= Allocated to I-ACE arm (n=25) Allocated to SLA (n=25)
§ Received allocated intervention Received allocated intervention (n=24)
= (n=25) Did not receive allocated intervention owing
to the diagnosis of cancer in the first month
(n=1)
g |
& Lost to follow-up (n=1) Lost to follow-up (n=2)
% Withdrew consent (n=1)
I
—% Inchided in the primary outcome Included in the primary outcome analysis
2 | analysis (0=24) (n=21)

https://www.jmir.org/2019/10/e13674

JMed Internet Res 2019 | vol. 21 | iss. 10 |e13674 | p.157
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Missing Data

Data on the primary outcome (DM-related dietary knowledge)
were collected from all 50 participants at baseline (25 in the
I-ACE arm and 25 in the SLA arm), but was missing for 17
participants (34%) at the 3-month evaluation (7 in the I-ACE
arm and 10 in the SLA arm), 24 participants (48%) at the
6-month evaluation (13 in the I-ACE arm and 11 in the SLA
arm), and 5 participants (10%) at the 12-month evaluation (1
from the I-ACE arm and 4 from the SLA arm). To check
whether the missing data pattern wasinformative, we compared
the average baseline DM-related dietary knowledge score of
participants with observed values to those with missing values
at each evaluation period. We did not find significant differences
at any of the periods, implying noninformative missingness (see
Multimedia Appendix 6).

Information on between-group changein dietary behaviorsfrom
baseline to 12 months was missing for 9 participants (4 from
the I-ACE arm and 5 from the SLA arm). The anaysis of
within-group changein dietary behaviors acrosstheintervention
counseling visits included all I-ACE participants with more
than 1 counsdling visit (n=25). The LPA outcomeswere missing
for 5 participants (1 from the I-ACE arm and 4 from the SLA
arm). All 50 participants (25 in each arm) were included in the
WC analysis and HbA ;. analyses. Counseling satisfaction and

utility questionnaires were missing for 5 participants (2 from
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the I-ACE arm and 3 from the SLA arm). All analyses were
conducted according to the originally assigned study groups.

Baseline Data

Table 1 presents the baseline characteristics of the participants,
none of which differed significantly by study arm. The average
age of the participants at baseline was 53 years, and over 60%
were treated with basal insulin, with or without additional oral
hypoglycemic therapy. The mean baseline HbA . was above

9.0% in both study arms.

Table 2 presents the baseline diabetes knowledge and lifestyle
behavior data. Participants did not differ on the overall general
diabetes knowledge score as measured by the SKILLD scale,
which was below 50 on a scale of 100. There were aso no
significant differences in baseline lifestyle (diet and PA)
knowledge or behavior variables by study arm. Participants had
suboptimal intakes of dietary fiber, vegetables, and whole grains
and very low participation in LPA.

To construct the DM-related lifestyle knowledge score, we
excluded the knowledge questions for which >=85% of
participants gave correct answers at baseline, to focusthe score
on items in need of and amenable to modification by the
intervention. The itemsincluded in the score are noted in Table
2.
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Table 1. Basdline characteristics of 50 Arab participants with type 2 diabetes mellitus in the pilot trial of a culturally adapted lifestyle counseling
information technology tool by study group.

Participant characteristics Total (N=50) Study arm P value
I-ACE? (n=25) SLAP (n=25)
Sex (female), n (%) 29 (58) 17 (68) 12 (48) 15
Age (years), mean (SD) 53.0 (7.6) 52.8(7.9) 53.2(7.4) 87
Married, n (%) 43 (86) 21(84) 22(88) 68
Education (years), mean (SD) 10.8(3.7) 10.6 (4.2 11.0(3.2) 71
Employed, n (%) 19 (38) 9(36) 10 (40) 77
Study town, n (%) .57
1 26 (48) 12 (48) 14 (56) _c
2 24 (52) 13 (52) 11 (44) —
Dyslipidemi ad, n (%) 41 (82) 21 (84) 20 (80) 71
Hypertension?, n (%) 22 (44) 10 (40) 12 (48) 57
Cardiovascular disease”, n (%) 11(22) 4(16) 7(28) 31
Number of chronic conditions”, mean (SD) 38(19) 39(1e) 37(19) 64
Physical disability, n (%) 12 (24) 6 (24) 6 (24) >.99
Age at DM® diagnosis (years), mean (SD) 43.8(7.7) 43.2(7.6) 44.5(7.8) .56
DM duration (years), mean (SD) 9.2(5.4) 9.6 (5.8) 8.7 (5.0) .55
DM therapy, n (%) .88
Diet 1(2 0(0) 1(4) —
OHT' 18 (36) 10 (40) 8(32) —
Basal insulin 2(4) 1(4) 1(4) —
Basal insulin+OHT 29 (58) 14 (56) 15 (60) —
Hemoglobin A at baseline (%), mean (SD) 9.2(1.1) 9.1(1.3) 9.3(1.0) .57
Body massindex (kg/m?), mean (SD) 33.0(4.1) 339(4.3 321(3.7) 17
Waist circumference (cm), mean (SD) 108.2 (9.8) 108.4 (9.9) 108.1 (9.9) .90
Know last hemoglobin A1 test result, n (%) 39 (78) 21 (84) 18(72) 31
Self-blood glucose monitoring frequency, n (%) .57
Daily 13 (26) 8(32) 5 (20) —
Several times aweek 12 (24) 6 (24) 6 (24) —
At least once a month but less than weekly 12 (24) 4(16) 8(32) —
Rarely/never 12 (24) 6 (24) 6 (24) —

4-ACE: Interactive Lifestyle Assessment, Counseling, and Education.
BSLA: standard lifestyle advice.

®Not applicable.

don the basis of self-reported physician diagnosis or medical therapy.
°DM: diabetes mellitus.

fOHT: ordl hypoglycemic therapy.
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Table 2. Baseline levels of correct diabetes mellitus—related knowledge and lifestyle behaviors among 50 Arab patients with type 2 diabetes mellitus
in the Interactive Lifestyle Assessment, Counseling, and Education pilot trial by study group.

Diabetes-related knowledge (% correct) and lifestyle behaviors ~ Total (N=50) Study arm P value

I-ACE? (N=25) SLAP (N=25)

SKIL LD general DM knowledge

Signs of high blood sugar, n (%) 14 (28) 9 (36) 5(20) 21
Signs of low blood sugar, n (%) 10 (20) 3(12) 7(28) .16
What to do if blood sugar level istoo low, n (%) 4(8) 0(0) 4(16) .04
Frequency of self-foot check, n (%) 21 (42) 10 (40) 11 (44) .78
Rationale for self-foot check, n (%) 29 (58) 14 (56) 15 (60) .78
Frequency and rationale for having eyes checked, n (%) 33 (66) 19 (76) 14 (56) 14
Normal fasting blood sugar level, n (%) 39 (78) 19 (76) 20 (80) .73
Normal hemoglobin Ay level, n (%) 30 (60) 16 (64) 14 (56) 56
Frequency and length of LPA® per week, n (%) 18(36) 10 (40) 8(32) 56
Long-term complications of uncontrolled DM, n (%) 44 (88) 22 (88) 22 (88) >.99
SKILLD score, mean (SD) 48.4(20.6) 48.8 (19.4) 48.0(22.2) 89

DM-related dietary knowledge

K now limitations’ on the consumption of:

Honey, n (%) 6 (12) 4(16) 2(8) 38
Dates?, n (%) 35 (70) 20 (80) 15 (60) 12
Yogurt/buttermilk?, n (%) 27 (54) 13(52) 14 (56) .78
Cola (regular and nondiet)?, n (%) 129 0(0) 1(4) 31
Vegetable salad, n (%) 46 (92) 24 (96) 22 (89) 30
Rice, n (%) 49 (98) 25 (100) 24 (96) 31
Pitalbread, n (%) 45 (90) 23(92) 22 (89) 64
Cookies (nondiet)d, n (%) 15(30) 5(20 10 (40) 12
Grapesd, n (%) 31(62) 18(72) 13 (52) 15
Fruit juiced, n (%) 3(6) 0(0) 3(12) .07
Special (sugar-free) food products for diabetics, n (%) 43 (86) 23(92) 20 (80) 22
Identify food highest in carbohydrates?, n (%) 39(78) 18(72) 21(84) 31
Identify healthy fat source, n (%) 24(48) 11 (44) 13(52) 57
I dentify standard exchange portion for, n (%)
Pitad 4(8) 2(8) 2(8) >.99
Riced 7(14) 3(12) 4 (16) 68
Appled 38 (76) 20 (80) 18 (72) 51
Yogurt/buttermilk9 39(78) 21(84) 18(72) 31
Dried dates? 16 (32) 8(32) 8(32) >.99
Identify food that raises blood sugar the fastest?, n (%) 31(62) 17(€9) 14.(56) 38
Identify food that raises blood sugar most slowly9, n (%) 20 (40) 11 (44) 9(36) .56
Identify best food/drink to treat hypoglycemia®, n (%) 29 (58) 13(52) 16 (64) 39
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Diabetes-related knowledge (% correct) and lifestyle behaviors ~ Total (N=50) Study arm P value
I-ACE? (N=25) SLAP (N=25)

Know the effect of physical activity on blood sugar, n (%) 49 (98) 25 (100) 24 (96) 31
Specia (sugar-free) food products not essential to glycemic 30 (60) 15 (60) 15 (60) >.99
control9, n (%)
Limiting salt intake reduces blood pressure, n (%) 45 (90) 21 (84) 24 (96) .16
Reducing SFA intake reduces cardiovascular diseaserisk, n 47 (94) 24 (96) 23(92) .55
(%)
All questions (% correct answers), mean (SD) 56.7 (9.0) 57.5(10.2) 55.9 (7.6) 51
DM-lifestyle knowledge score (% correct answers), mean 44.4 (10.9) 45.3 (12.1) 43.5(9.6) .58
(SD)

Dietary behaviors, mean (SD)
Added sugar (% of total energy) 5.4(0.1) 55(0.1) 5.4(0.1) .99
Dietary fiber (g/1000 kcal) 9.6 (2.5) 9.7 (2.6) 9.5(2.4) .89
Fruit (portions/day) 3.0(1.7) 3.0(.7) 29(1.7) .66
Vegetables (portions/day) 38(22) 34(1.9 42(2.4) 31
Whole grains (portions/day) 2.2(2.6) 2227 2.2(25) .86

LPAf behaviors, n (%)
Any LPA 9(18) 5(20) 4 (16) >.99
>150 min LPA/week 4(8) 2(8) 2(8) >.99

3-ACE: Interactive Lifestyle Assessment, Counseling, and Education.
BS|A: standard lifestyle advice.

CSKILLD: Spoken Knowledge in Low Literacy in Diabetes.

9DM: diabetes mellitus.

®LPA: leisure physical activity.

fFrom the followi ng categories. completely forbidden, only to be consumed to treat a hypoglycemic episode, can be consumed in limited amount, and

can be consumed without limitation.
91temsincluded in the diabetes mellitus—related dietary knowledge score.

Study Process

The mean (SD) number of counseling sessions attended (out of
a maximum of 4) did not differ between the I-ACE and SLA
arms (3.44 [SD 0.96] vs 2.92 [SD 1.22] respectively; P=.10)
Over two-thirds (68%) of the participants in the I-ACE arm
attended all 4 counseling sessions and another 16% attended 3
sessions, representing a high adherence of 84%. In the SLA
arm, 48% and 16% of the participants attended 4 and 3
counseling sessions, respectively, totaling 64% with high
adherence. Session attendance adherence tended to be higher
among women than men, but this varied by study arm. Similar
proportions of men and women attended at least 3 sessionsin
the I-ACE arm (88% vs 82%, respectively; P=.46); whereasthe
proportion tended to be lower for men than women in the SLA
arm (54% vs 75%, respectively; P=.03; see Multimedia
Appendix 7 for the number of visitsand qualitativeinformation
about adherence barriers). Thedigital visit records saved in the
I-ACE software for the experimental arm indicated the
intervention adherence (ie, the use of the software for assessment
and counseling) in 100% of first visits and 85% of follow-up
visits.

https://www.jmir.org/2019/10/e13674

Outcomes

The primary study outcome, change in DM-related lifestyle
knowledge from baseline, differed between the study arms over
time (Figure 2; P value for study armxtime interaction=.02).
Multimedia Appendix 8 shows the results of the linear mixed
model for repeated measures testing the within-group and
between-group differencesin the knowledge score from baseline
to 3, 6, and 12 months. In the I-ACE arm, the mean knowledge
score was significantly higher at 3 months than the baseline
score and a significant difference was maintained through 12
months. In the SLA arm, the accrual of knowledge occurred
more slowly and did not differ significantly from baseline until
6 months. The difference in the dope of the knowledge scores
between the study arms was significant at 3 months (higher for
I-ACE, P=.03). From the sixth month onward, both groups had
approximately equal levels of DM-related lifestyle knowledge,
which remained significantly higher at 12 months than their
mean baseline scores. The increase in knowledge was
significantly greater for women than for men (mean [SE]
difference=5.14 [SE 2.28]; P=.03), whereas, the median (IQR)
educational level was lower for women than for men (9 [IQR
8-12] yearsvs 12 [IQR 10-15] years, respectively; P=.049).

JMed Internet Res 2019 | vol. 21 | iss. 10 |e13674 | p.161
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Abu-Saad et a

Figure 2. Change in DM-related lifestyle knowledge score during intervention (up to 6 months) and follow-up (up to 12 months) among 50 Arab
patients with type 2 diabetes mellitus in the I-ACE pilot trial by study arm. Results of a linear mixed regression model for repeated measures with a
time* study arm interaction, controlling for sex, educational level, and number of study dietary counseling visits. DM: diabetes mellitus; I-ACE: Interactive
lifestyle Assessment.
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Multimedia Appendix 9 presents the change in lifestyle
behaviorsfrom baseline to 12 months. With regard to the dietary
behaviorsrecommended for diabetes management (eg, adequate
consumption of nonstarchy vegetables, whole grains, and dietary
fiber and limited consumption of fruit and added sugar), the
I-ACE arm exhibited a significant reduction in added sugar
intake and a significant increase in dietary fiber intake. The
SLA arm exhibited a positive change with regard to a significant
decreasein fruit intake and a marginally significant increasein
dietary fiber intake but a negative change with regard to a
significant decrease in vegetable intake. Although there was a
trend toward greater improvement in dietary behaviors in the
I-ACE arm than the SLA arm at 12 months, none of the

differences reached statistical significance, with the exception
of a marginally significant lower intake of added sugar in the
[-ACE arm.

As the I-ACE software enabled collecting dietary intake data
at each counseling session, we were able to evaluate the
within-person changein dietary behaviors acrossthe study visits
in the experimental arm (Table 3). Significant changes in the
desired direction for all dietary variables occurred during the
most intensive phase of the intervention (from baseline to 3
months), during which there were monthly counseling sessions.
After that, there was a regression toward baseline intakes and
only the changesin added sugar and dietary fiber from baseline
remained significant at 12 months.

Table 3. Within-group differences in dietary behaviors from baseline to 2, 3, 6, and 12 months for 25 Arab patients with type 2 diabetes mellitusin
the Interactive Lifestyle Assessment, Counseling, and Education pilot trial study arm.

Dietary variable Difference between intake at baseline and at:

2 months 3 months 6 months 12 months

Mean (SE) Pvadue Mean(SE) Pvaue Mean(SE) Pvaue Mean(SE) Pvdue
Added sugar (% of total energy) -1.8(06)  .008 -19(07) .02 -09(09 .34 -26(L0) .03
Dietary fiber (g/1000 kcal) 3.7(0.6) <.001 39(0.7) <.001 3.4(0.8) <.001 2.7(0.9) .003
Fruit (portions/day) -07(02)  .008 -0.7(03)  .048 -05(0.4) .29 -04(04) .30
Vegetables (portions/day) 15(0.2) <.001 15(0.3) <.001 1.0(0.4) .02 0.1(0.4) .90
Whole grains (portions/day) 2.0(0.9) <.001 2.2(0.5) <.001 1.2(0.6) .09 -0.2(0.6) 75

Multivariable linear mixed models for repeated measures controlling for sex. P value adjusted for multiple comparisons.

Theincreasein the percentage of participantsinthel-ACEarm  OR 5.01, 95% CI 0.52-47.92; P=.16) was greater than that in
reporting any LPA (sex-adjusted oddsratio [OR] 2.80, 95% Cl  the SLA arm (Multimedia Appendix 9). However, given the
0.67-11.58; P=.16) or the recommended L PA level (sex-adjusted
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small sample size, the differences did not reach statistical
significance.

For the repeated HbA ;. measurements, the model with natural
splines with 2 knots (at 5 and 8 months) best fit the data. In
addition, the final model included gender. The effect of the
study arm was nonsignificant (P=.40); therefore, it was omitted
from the model. The effect of time was significant (P<.001).
According to the model, the mean HbA ;. values were expected
to decrease from baseline levels by 11% after the 6-month
follow-up (6 months/baseline HbA . ratio=0.89, 95% ClI
0.88-0.91) and by 7% after the 12-month follow-up (12
months/baseline HbA ;. ratio=0.93, 95% CI 0.92-0.95). For
example, the average HbA . level at baseline of 9.1% (95% Cl
8.8-9.5) was expected to decline to 8.1% (95% CI 8.0%-8.2%)
at the 6-month follow-up point and to 8.5% (95% Cl 8.4%-8.6%)
at the 12-month follow-up point.

Figure 3 presents the predicted HbA . (in original units) for a
typical subject from the SLA and I-ACE study arms. For the

Abu-Saad et a

purpose of this figure, the study arm was not omitted from the
model, although it was nonsignificant. HbA . levels decreased
over time during the active intervention period (1-6 months)
for both study arms, reaching aminimum val ue at approximately
6 months. During the postintervention follow-up period, the
levels dlightly increased but were still lower at 12 months than
baseline levels. There was no significant change in WC over
time and this did not differ by study arm in multivariable
analysis. Crude results were similar for BMI, and owing to the
nonnormal distribution of thisvariable and its close correlation
with WC, multivariable analysis was not conducted for BMI.

Over 90% of the participantsin both study arms expressed high
satisfaction with the dietician and lifestyle counseling. Most
participants indicated that they understood and could
implement/utilize the information provided on general
nutritional recommendations, portion sizes, exchanges portions,
sample menus, and their progress over time; however, the
proportion who indicated that they could only understand or
implement these materials partially, or not at all, tended to be
higher in the SLA than the I-ACE arm (Figure 4).

Figure 3. Expected HbA 1. values over time among 50 Arab patients with type 2 diabetes mellitusin the I-ACE pilot trial by study arm. Results from
alinear mixed regression model for repeated measures, controlling for sex. HbA 1.: hemoglobin Alc; I-ACE: Interactive lifestyle Assessment.
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Figure 4. Participant responses to counseling utility questions regarding their ability to understand material and/or adhere to recommendationsin the
I-ACE pilot trial by study arm. Abbreviations: I-ACE Interactive lifestyle Assessment, Counseling, and Education; SLA Standard Lifestyle Advice.
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Most participants in the I-ACE arm thought that the I-ACE
software was helpful to the dietary counseling (91%) and did
not detract from their interaction with the dietician (96%). The
study dietician also expressed overal satisfaction with the
I-ACE software. She found the pictorial educational materials
and the quantitative nutrient information, provided when
individually tailoring sample menus, particularly helpful. She
observed that younger participants who were technology
oriented engaged more with the software in the counseling
sessions than older participants. She noted areas that the
software did not address (eg, emotional distress of coping with
multiple comorbidities or other personal issues and other
emotional support issues that may impact lifestyle behaviors
and the readiness to make lifestyle changes).

Harms
We have no harms or unintended consequences to report.

Discussion

Principal Findings

Thispilot trial provided indicationsthat the use of the culturally
adapted |-ACE software for dietician-delivered lifestyle
counseling can increase the pace of acquiring DM-related
lifestyle knowledge and showed a trend toward improving
lifestyle behaviors (diet and LPA). It was further associated

https://www.jmir.org/2019/10/e13674
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with improved HbA . results, but not to a greater extent than
the dietician-delivered SLA.

This study adds to the body of evidence supporting the efficacy
of dietician-delivered dietary counseling for improving dietary
knowledge and behaviors and health outcomesin patients with
T2DM [3,36]. Consistent with our findings in this study,
I T-assisted interventions among T2DM patients have resulted
in more rapid knowledge acquisition than non-lT-assisted
interventions, particularly when they utilize a combination of
provider contact and technology [4,36].

This aso holds for ethnic/racial minority groups, particularly
when the interventions are culturally adapted/specifically
tailored for the target groups [37,38]. In this trial, both groups
received written materialsin Arabic and dietary counseling from
a culturally and linguistically congruent dietician. The digital
platform used in the I-ACE arm enabled additional enhancement
of cultural adaptation and individual tailoring. The study
dietician had accessto pictures and infographicsreflecting ethnic
dietary habits and commonly consumed foods to support the
counseling process, both for educational purposes and for
creating individually tailored sample menus.

In addition, I-ACE facilitated the use of a broad range of
behavioral change modeling techniques to enable active
interaction and immediate feedback. These included
motivational interviewing, goa setting, goal modification,
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simulation of the effects of specific lifestyle changes, and
tracking of progress. The Alive! I T-based lifestyleintervention,
conducted in aworkplace rather than specifically anong T2DM
patients, employed asimilarly broad suite of behavioral change
techniques (including the less common component of
simulation) and showed significant lifestyle change compared
with await-listed control group [39,40].

As an additional clinical counseling support feature, 1-ACE
makes it feasible to collect and update quantifiable data on
changes in dietary behaviors at each counseling session,
providing a new resource for tracking behavioral change over
time. Furthermore, the documentation of the visit record and
the dietary counseling process provides a data resource for
quality control and other organizational purposes.

The I-ACE tool differs from existing lifestyle IT
toolg/applications, which typicaly rely upon multiple
administrations of daily trackers to collect lifestyle data,
resulting in aheavy user burden, user fatigue, and disuse [41].
In addition, these tool/apps are generally used independently
by patients, and thus, quantified, actionable information about
dietary self-management may not be readily accessible and is
not adocumented component of the clinical visit record [42-48].
Numerous studies have shown lifestyle-related IT tools to be
more effective when used in clinical settings with health care
provider contact than when used independently [4,36,49].

Few apps developed specifically for T2DM self-management
include the assessment of dietary/lifestyle habits. Those that
have included this domain either (1) did so in a superficial and
nonquantified manner and did not improve dietary behaviors
[44] or (2) required detailed recording of daily dietary intake,
which resulted in avery high user burden [50] and wasthus one
of the least used features of mobile T2DM support apps [45].
Other apps/Web-based I T toolsincluded unidirectional messages
from the app to the patient or noninteractive Web-based
information that did not support any individual tailoring of
dietary/lifestyle plans [51,52].

Users satisfaction with I-ACE was high, suggesting it may
enhancethedietary counseling process. Responses of the [-ACE
arm participantsto the utility questions also suggest that it may
have potential for optimizing the patient’s understanding of and
adherenceto general nutritional recommendations, portion size
and exchange portion recommendations, individually tailored
menus, and the tracking of progress over time.

Reviews of the literature show that dietary counseling,
particularly among patientswith T2DM, improvesthe glycemic
control to the same magnitude as expected from introducing a
new drug [3,36-38,53]. In this pilot trial, we found that a short,
dietician-delivered dietary counseling series (eg, 4 onsover
the course of 6 months) produced a decrease of 1% point from
baseline HbA ;. at the end of the active intervention period and
a 0.5% decrease at 12 months (6 months after the active
intervention ended), in a sample starting with poor glycemic
control.

At the same time, the limited number of dietary consultations
in this pilot trial did not appear to be adequate to ensure fully
sustained improvements in dietary behaviors and glycemic
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control. Systematic reviews of diabetes self-management
education and nutritional interventionsamong adultswith T2DM
have shown a higher success rate in interventions with over 10
hours of contact with providers[4]. Interventionsthat provided
dietary counseling encounters for more than 6 months reported
that the improvement and continued reduction of HbA,. was

maintained for up to 2 years[3].

Thispilot study has several strengths and limitations. The study
adds to the very limited literature on culturally adapting and
testing IT tools for low-SES ethnic minority populations and
suggests that such tools can improve the efficiency of
DM -related dietary education. The RCT design addsalso to the
limited body of RCTs evaluating the I T-supported lifestyle and
educational interventions in low-SES minority communities,
which typically have disproportionately high T2DM rates and
few well-designed studies targeting the key self-management
domain of nutrition among T2DM patients.

Although the study was adequately powered to test the primary
outcome of DM-related dietary knowledge, it had limited power
to test the secondary outcomes. Nevertheless, we observed
trends toward greater improvement in lifestyle behaviorsin the
I-ACE arm than the SLA arm. This is particularly impressive
as, from the outset, we aimed to recruit a challenging group of
patients who were overweight or obese and had poor glycemic
control, suggesting that despite having free accessto health care
services and subsidized medications, their engagement with and
benefit from existing health services was suboptimal. Our
experience with the intervention indicated that adequate
resources and maximum ingtitutional flexibility and accessibility
are needed to insure successful implementation, particularly in
vulnerable, low-SES populations. Nevertheless, we observed
reasonably good adherence to the study intervention, with a
suggested trend of improved engagement among men in the
I-ACE arm so that it equaled that of women; whereas in the
SLA arm, the men’s engagement was lower than that of women.
Giventhesmall samplein our pilot RCT, these suggested trends
should be confirmed in alarger efficacy trial.

We used the same dieticians to deliver dietary counseling in
both study arms to eliminate the possibility of differences
between study arms because of different dieticians. The use of
the I-ACE counseling approach may have affected the way the
dietician delivered standard care in the comparison arm. In
addition, the study was conducted in community clinicsserving
local neighborhoods comprised extended families. As the
randomi zation was conducted on anindividual basis, neighbors
and extended family members who were assigned to different
study arms may have had shared what they learned from the
experimental intervention approach and materials outside of
the clinic setting. Both these possible sources of contamination,
however, would have led to an underestimation of the I-ACE
experimental effect and thusdo not detract from the significance
of our findings. We recommend that a definitive RCT should
consider acluster randomized design, particularly if conducted
in neighborhood clinics with very strong, extensive social
networks.
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Finally, the intervention in this pilot study was of limited
duration and the findings suggest that a longer/more intensive
intervention isimportant to assure sustainability.

Generalizability

This study was conducted in a low-SES ethnic minority
community at high risk of T2DM and its complications and
showed potential for improving self-care, promoting healthy
lifestyle behaviors, and improving surrogate health outcomes
(HbA,.). The findings may be informative for planning
definitive RCTs to evaluate I T-based clinical interventions in
other similar populations.

The use of the I-ACE software took more time than is currently
allocated in clinical care in Israel, particularly for the initial
dietary counseling session (35-45 min), athough the median
time for follow-up visits (17 min) did not differ substantially
from the 15-min dots alotted in routine follow-up care. This
time differential, which is largely the result of the structured
task flow, the additional tools at the dietician’s disposal, and
the associated documentation, needs to be taken into account
when considering application to clinical care. One possible
accommodation would be to model routine clinical care
differently. For example, the national health insurance basket
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of servicesin Israel includes 14 visits per year to adietician for
patients with DM, which, in practice, are rarely fully utilized.
An aternative model worth testing would be the integration of
I-ACE in a series of fewer but longer dietary counseling
sessions, with a comparison of its effectiveness with the usual
carewith multiple short visits. In addition, further technol ogical
development, such as making the assessment and other features
of the I-ACE software available for self-use by patients via
mobile or Web apps, could reduce the time required for
documentation in the face-to-face consultations with the
dietician.

Conclusions

Thispilot trial supportsthe potential of the dietician-delivered,
culturally adapted |-ACE dietary counseling intervention to
increase the efficiency of DM-related lifestyle education and
toimprove lifestyle behaviors, compared with the usua dietary
counseling in a minority population, although confirming that
both types of counseling, coupled with active outreach,
improved glycemic control. These findings provide support for
conducting a large-scale trial to evaluate the effectiveness and
applicability of the I-ACE software in routine clinical care
among ethnically diverse populations.
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Abstract

Background: Changing health behaviors, such as smoking, unhealthy eating, inactivity, and alcohol abuse, may have a greater
impact on population health than any curative strategy. One of the suggested strategies is the use of behavioral intervention
technologies (BITs). They open up new opportunities in the area of prevention and therapy and have begun to show benefitsin
the durable change of health behaviorsin patientsor those at risk. A consensual and international paradigm was adopted by health
authorities for drugs 50 years ago. It guides their development from research units to their authorization and surveillance. BITS
generalization bringsinto question their upstream eval uation before being placed on the market and their downstream monitoring
once on the market; thisis especially the case in view of the marketing information provided by manufacturers and the scarcity
and methodological limits of scientific studies on these tools.

Objective: This study aims to identify and categorize the frameworks for the validation and monitoring of BITs proposed in
the literature.

Methods: We conducted a narrative literature review using MEDLINE, PsycINFO, and Web of Science. The review items
included the following: name, publication year, name of the creator (ie, first author), country, funding organization, health focus,
target group, and design (ie, linear, iterative, evolutive, and/or concurrent). The frameworks were then categorized based on (1)
trandational research thanksto acontinuum of stepsand (2) the three paradigmsthat may haveinspired the frameworks: biomedical,
engineering, and/or behavioral.

Results: Weidentified 46 frameworks besidesthe classic US Food and Drug Administration (FDA) five-phase drug devel opment
model. A total of 57% (26/46) of frameworks were created in the 2010s and 61% (28/46) involved the final user in an early and
systematic way. A total of 4% (2/46) of frameworks had a linear-only sequence of their phases, 37% (17/46) had a linear and
iterative structure, 33% (15/46) added an evolutive structure, and 24% (11/46) were associated with a parallel process. Only 12
out of 46 (26%) frameworks covered the continuum of steps and 12 (26%) relied on the three paradigms.

Conclusions: To date, 46 frameworks of BIT validation and surveillance coexist, besides the classic FDA five-phase drug
development model, without the predominance of one of them or convergencein aconsensual model. Their number hasincreased
exponentially in the last three decades. Three dangerous scenarios are possible: (1) anarchic continuous development of BITs
that depend on companies amalgamating health benefits and usability (ie, user experience, data security, and ergonomics) and
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limiting implementation to several countries; (2) the movement toward the type of framework for drug evaluation centered on
establishing its effectiveness before marketing authorization to guarantee its safety for users, which is heavy and costly; and (3)
the implementation of aframework reliant on big data analysis based on a posteriori research and an autoregulation of a market,
but that does not address the safety risk for the health user, as the market will not regulate safety or efficacy issues. This paper
recommends convergence toward an international validation and surveillance framework based on the specificities of BITs, not
equivalent to medical devices, to guarantee their effectiveness and safety for users.

(J Med Internet Res 2019;21(10):€13606) doi:10.2196/13606

KEYWORDS

behavioral intervention technology; validation; surveillance; paradigm; framework; nonpharmacological interventions

Introduction

According to the World Heal th Organization (WHO), changing
health-related behaviors, such as smoking, unhealthy diet,
physical inactivity, and alcohol abuse, could avoid up to 80%
of heart diseases, strokes, and type 2 diabetes as well as more
than 30% of cancers [1]. These behaviors explain 50% of
premature mortality and morbidity in the United States [2].
Improving the efficacy of the interventions dedicated to
sustainably change these behaviors will have a greater impact
on population health than any therapeutic strategy [3]. One of
the possible solutions is the use of nonpharmacological
interventions such as digital health interventions [4]. Among
eHealth tools, mHealth includes mobile phone health apps and
connected health devices[5,6]. Between 20% and 80% of adults
are equipped with connected health devices, from one country
to another [7-11]. Behavioral intervention technologies (BITs)
“employ abroad range of technol ogies, such as maobile phones,
the Web, and sensors, to support users in changing behaviors
and cognitions related to health, mental health, and wellness’
[12]. Digital health interventions open up new opportunitiesin
the areaof prevention and therapeutics: quantified-self activities
and behaviors; sharing of clinical, psychological, and behavioral
data (ie, short message service [SMS] and social networks);
real-time analysis of health data; delivering of health promotion
messages (ie, mobile phone and Web apps); involvement of
health professionals (ie, telemedicine); e-coaching; social
support of the family; and peers in the social environment
[13,14]. Several observational studiesindicate benefitsof BITs
on health behavior change in patients with chronic disease or
at-risk people using interventions to assist with stronger drug
compliance, smoking cessation, alcohol consumption reduction,
weight management, and better diets[15-18]. Doesthe existence
of a benefit provide evidence of an effective and safe tool and
the only approach to generaizeit?

The evaluation of BITs before market and their ongoing
monitoring remain questionabl e, especially inaworld propelled
by marketing strategies and the lack of regulation of health
solutions that do not belong to the category of medical devices.
According to the US Food and Drug Administration (FDA)
[19,20], the validation processfor drugs and impl antable medical
devices involves the “collection and evaluation of data, from
the process design stage through commercial production, which
establishes scientific evidence that a process is capable of
consistently delivering quality product.” To assess the efficacy
and safety of a health product, there is a need to use a specific
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scientific paradigm, which is “a set of principles and methods
shared by ascientific community” [21]. A framework isamodel
for planning processes or for action plans, which brings a
systematic approach to developing, managing, and evaluating
interventions [22]. Regulators, researchers, and manufacturers
share a consensual paradigm for drugs [19,20]. This clinical
trial framework guides the development from lab to
authorization and monitoring. It is organized in five phases:
Phase O (ie, preclinical) to identify mechanisms; Phase 1 to
determine tolerance in healthy humans; Phase 2 to identify the
optimal dose for a small number of patients (ie, pilot trial);
Phase 3 to demonstrate evidence of efficacy and safety (ie,
randomized controlled trial); and Phase 4 to ensure long-term
safety [23]. The number of studies assessing BITs is growing
exponentially. However, their methodological designs do not
follow an established validation framework. They flow from
individual or research team choice, context, and/or opportunity.

The objective of this study was to identify the frameworks for
the validation and monitoring of BITs proposedin theliterature,
besides the five-phase drug development model, and to
categorize them.

Methods

Data Collection

We have conducted a narrative literature review of articles
published up to April 4, 2019, of the validation and monitoring
frameworks of BITs. The main databases that we searched were
MEDLINE, PsycINFO, Web of Science, Science Direct, and
the Journal of Medical Internet Research (JMIR) database. They
have been chosen as reference databases in biomedicine and
psychology and comprisethelargest general scientific database
[24]. The search keywords were as follows: (“model” OR
“framework” OR *“process’” OR “evaluation process’ OR
“validation process’) AND (“behavior” OR “behavior change’
OR “behavioral intervention”) AND (“digital heath” OR
“ehealth” OR “mhealth” OR “connected health” OR “medical
app” OR “smartphone” OR “iphone” OR “email” OR “text
message” OR “SM S’ OR “mobile app” OR “smartphone app”
OR “connected health” OR “wearable”). New articles were
extracted based on analyzed articles.

Description of Frameworks

The frameworks were listed in chronological order. Items for
each framework were as follows: name of the framework—if
nonewas given, aphrase describingitintheoriginal articlewas
written within quotation marks; publication year; name of the
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first author, called the creator here; country of the creator;
organization having funded the creator; health focus or lack of
health focus; the target group (ie, population for whom the
framework had beeninitially designed, for example, researchers,
health professionals, or software designers); and its design. For
the latter, we noted the involvement of the final users (ie, early
stage or systematic) and the chain of the development stages
(ie, linear, iterative, evolutive, and/or concurrent) [25]. A linear
process executes the different stages in a sequential order. An
iterative process combines one or more stages before chaining.
An evolutive process executesthem in acircular patternin order
to obtain, with each revolution, a more mature version of the
product. Finally, a parallel process executes one stage or more
in a concurrent way. If a framework had evolved through time
and had been described by anew publication, thelatter wasal so
written in the synthesis table but its creator, as well as the
creator's country and funding organization, remained the
original one.

Categorization of Frameworks and Paradigms

The frameworks were categorized according to the accepted
procedure of trangational research [26,27]. It may be described
as acontinuum of steps. It starts with a prototyping step, which
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has a background in engineering, followed by a mechanisms
step based on atheoretical approach to health behavior change.
Concept follows, which is a proof-of-concept step regarding
health impact based on an exploratory intervention trial. This
isfollowed by ademonstration step, evidence of health efficacy
and effectiveness, which is based on a confirmatory
interventional trial. Finally, a surveillance step isimplemented
for market use based on implementation and dissemination
studies.

The frameworks follow three general paradigms: (1) the
biomedical paradigm, with itsessential phase of clinical research
to identify the benefits and risks; (2) the engineering paradigm,
with its essential phase to improve the device; and (3) the
behavioral paradigm, with its essential phase to evaluate the
impact on health behaviors.

Results

Overview

The literature review identified 46 frameworks, besides the
five-phase drug development model, that met the research
criteria (see Table 1).

JMed Internet Res 2019 | vol. 21 | iss. 10 [e13606 | p.173
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Carbonnel & Ninot

Table 1. Validation and monitoring frameworks of BITs. BIT: behaviora intervention technology.

Frameworks

Authors, year

1. Waterfall model

2. PRECEDE-PROCEED? model

3. Prototyping model

4. Five-phase cancer control model

5. Flay’s eight-stage health promotion model

6.V life cycle model

7. Spiral life cycle model

8. Star life cycle model

9. Rapid application development

10. National Institute on Drug Abuse’s (NIDA) stage model
11. Intervention mapping

12. Usability engineering life cycle

13. Agile software management

14. Information technology (IT) implementation framework
15. Multiphase Optimization STrategy (MOST)

16. Framework for evaluating emergent eHealth resources

17. Consolidated Standards of Reporting Trials (CONSORT) statement
for nonpharmacol ogic treatments

18. Iterative and incremental model
19. Medical Research Council (MRC) complex intervention
20. eHealth interventions eval uation process

21. Center for eHealth Research (CeHRes) roadmap for the devel opment
of eHealth technologies

22. The behavior change wheel

23. Consolidated Standards of Reporting Trials of Electronic and Mobile
HEalth Applications and onLine TeleHealth (CONSORT-EHEALTH)

24. mHealth development and evaluation framework

25. Explore Vaues, Operationalize and Learn, and eVal uate Efficacy
(EVOLVE) mixed-methods model

26.
27.

Development process of Young and Active

It's LiFe! User-centered design process

28. DoTTIP devel opment framework
29.
30.
31
32.
33
34.

35. Pragmatic Framework for devel oping just-in-time adaptive interven-
tions (JITAlS)

36. TElehealth in CHronic disease (TECH) conceptual model

National Institutes of Health (NIH) Stage model

Behavioral intervention technology model

Five-step content validity process

Steps for developing a text-messaging program

Person-based approach

Obesity-Related Behaviora Intervention Trials (ORBIT) model

37. Network for the Improvement of Addiction Treatment (N1ATx) model
38. Integrate, Design, Assess, and Share (IDEAS) framework

Royce, 1970 [28]
Green, 1974 [29]

Floyd, 1984 [30]

Greenwald and Cullen, 1985 [31]
Flay, 1986 [32]

Rook, 1986 [33]

Boehm, 1988 [34]

Harston and Dix, 1989 [35]
Martin, 1991 [36]

Onken et al, 1997 [37]
Bartholomew et al, 1998 [38]
Mayhew, 1999 [39]

Beck et al, 2001 [40]

Kukafka et al, 2003 [41]
Collinset al, 2005 [42]

Pagliari, 2007 [43]

Boutron et a, 2008 [44] (updated in Boutron et a, 2017 [45])

Cockburn, 2008 [46]

Craig et a, 2008 [47]

Catwell and Sheikh, 2009 [48]

Van Gemert-Pijnen et al, 2011 [49], and Van Velsen et al, 2013 [50]

Michie et al, 2011 [51]
Eysenbach et al, 2011 [52], and Eysenbach et al, 2013 [53]

Whittaker et a, 2012 [17]
Peterson et al, 2013 [54]

Riiser et al, 2013 [55]
Van der Weegen et a, 2013 [56]
Smits et al, 2014 [57]

Onken et al, 2014 [58]

Mohr et al, 2014 [12]

Kassam-Adams et al, 2015 [59]

Abroms et al, 2015 [60]

Riiser et a, 2013 [55], and Yardley et al, 2015 [61]

Van der Weegen et a, 2013 [56], and Czajkowski et al, 2015 [62]
Smits et a, 2014 [57], and Nahum-Shani et al, 2015 [63]

Salisbury et al, 2015 [64]
Gustafson et al, 2016 [65]
Mummah et a, 2016 [66]
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Frameworks

Authors, year

39. Chronic disease mHealth app intervention design framework

40. Three-phase human-centered design methodol ogy

41. DREAM-GLOBALC framework

42. Processes and recommendations for creating mHealth apps for low-
income populations

43. Accelerated Creation-To-Sustainment (ACTS) model
44. User-centered design process
45, Eight-step scoping framework

46. Targeting, Understanding, Designing, Evaluating, and Refining
(TUDER) framework

Wilhide 111 et al, 2016 [67]
Harte et al, 2017 [68]
Maer et al, 2017 [69)]

Stephan et al, 2017 [70]

Mohr et al, 2017 [71]
Vilardaga et a, 2018 [72]
Davidson et al, 2019 [73]
Wang et al, 2019 [74]

3PRECEDE-PROCEED: Predisposing, Reinforcing, and Enabling Constructs in Educational Diagnosis and Evaluation—Policy, Regulatory, and

Organizational Constructsin Educational and Environmental Development.

PDOTTI: Des gn and devel Opment, Testing early iterations, Testing for effectiveness, Integration and implementation.
°DREAM-GLOBAL: Diagnosing hypeRtension—Engaging Action and Management in Getting LOwer Bp in Aborigina and LMIC (lower- and

middle-income countries).

Description of Frameworks

Frameworks

The results showed that, out of 46 frameworks, 2 (4%) were
designed in the 1970s, 6 (13%) in the 1980s, 4 (9%) in the
1990s, 8 (17%) in the 2000s, and 26 (57%) in the 2010s (see
Multimedia Appendix 1). Their creators were mainly from the
United States (24/46, 52%) and the United Kingdom (10/46,
21%). The Netherlands, Germany, Canada, Austraia, Brazil,
France, Ireland, Norway, and New Zealand were the remaining
creators countries. A total of 8 frameworks out of 46 (17%)
were created by private software company workers. A total of
4 frameworks out of 46 (9%) were designed by a national or a
supranational public organization: the National Institutes of
Hedlth (NIH), the Medical Research Council (MRC), the
National Health Service (NHS), and the Consolidated Standards
of Reporting Trials (CONSORT). Universities were the main
institutions (34/46, 74%), with 16 out of 46 (35%) from the
United States. A total of 29 out of 46 frameworks (63%) were
supported by aresearch grant: out of 46 frameworks, 29 (63%)
were funded by a public grant, 12 (26%) were funded by the
NIH, and 6 (13%) were funded by the English public health
system. Out of 46 frameworks, 5 (11%) were funded by
universities, 3 (7%) were funded by the private sector, and 3
(7%) were funded by a public-private partnership.

Purpose and Target Population

A total of 36 frameworks out of 46 (78%) were created with an
individual health focus. Among them, the NIH Stage model
was created to be relevant for clinical sciences [58] and the
CONSORT statement was created for nonpharmacologic
treatments for all nonpharmacological interventions [44]. Out
of 46 frameworks, 3 (7%) aimed to validate health promotion
programs [29,32,38]. A total of 23 of 46 (50%) were targeted
to validate health behavior change interventions: of these 23,
15 (65%) were aimed at eHealth interventions in general
[12,41,43,48,49,52,59,61,64-66,71-74], 2 (9%) at Internet
interventions [55,57], and 6 (26%) at mobile interventions
[17,56,60,67,69,70]. Among the 8 frameworks out of 23 (35%)
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aimed at heath behavior change that were not focused on
eHealth, 5 (63%) were created for behavior change in general
[42,47,51,54,63] and 3 (38%) were dedicated to diseases such
as cancer [31], addiction [37], and all chronic disease [62]. A
total of 10 out of 46 frameworks (22%) were created with an
original purpose that was not associated with health, but was
associated with software development [28,33,34,36,40,46],
human-computer interfaces [35,39], or engineering in general
[30,68].

Out of 46 frameworks, 17 (37%) were designed explicitly for
intervention designers: 11 (24%) for software designers
[17,30,33,35,36,39,43,46,48,49,64], 1 of which wasfor software
evaluators [66], and 6 (13%) for designers of health behavior
change interventions [12,41,51,61-63], 2 of which were based
on technologies to change health behaviors [12,41]. A total of
9 out of 46 frameworks (20%) were aimed at researchers; these
included researchersin general [54,58], scientific paper authors
or scientific journal editors[44,51], researchers and stakeholders
[32,71], researchers and industry professionals [66], and health
researchers and software designers [43,60]. Finaly, 13
frameworks out of 46 (28%) wereintended for all stakeholders:
professionals, researchers, users, clinicians, and other health
hel pers[42,46,55-57,59,65,67,68-70,72,73]. In 6 out of 46 cases
(13%), the target of the framework was not mentioned; however,
the reading of these articles was directed toward software
designers [28,34,40], researchers, stakeholders, and health
program planners [29,31,37]. Out of 46, 25 frameworks (54%)
were created for software designers and 24 (52%) were created
for researchers.

Organization

In 28 out of 46 frameworks (61%), the final user wasinvolved
early and systematically (ie, at each step). In 27 of them (59%),
he or she played an active role in the BIT’s specification and
assessment [17,35,36,39,40,43,48,49,54-57,59-62,64-74]. In
the V life cycle model, the role was only as an evaluator [33].

A total of 2 frameworks out of 46 (4%) had a linear sequence
in their phases. The Waterfall model adopts a seven-phase
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structure:  identification of the system specifications,
identification of the software specifications, analysis, program
design, coding, tests, and operations[28]. Inspired by thelatter,
theV life cycle model has aV-shaped structure, which matches
development and testing phases and involves clients, followed
by final users, in the development [33]. In addition to the linear
sequence, 17 out of 46 frameworks (37%) had an iterative
structure [12,17,31,32,42,44,52,54-56,61,62,66,69,70,72,73],
allowing arefining step at each phase in the case of suboptimal
results. The iterative structure is one of the assets used by the
Multiphase Optimization STrategy (MOST) and the
Obesity-Related Behavioral Intervention Trials (ORBIT) model
frameworksto optimize interventions [42,62]. A total of 15 out
of 46 frameworks (33%) were al so associated with an evolutive
process, creating a cyclic organization to improve the product
progressively [30,34,35,37-39,43,47-49,51,58,60,67,68]. Findly,
11 out of 46 frameworks (24%) also integrated aparallel process
[29,36,40,41,46,57,59,64,65,71,74]; 1 of those was the Agile
software management framework, which aimsfor ahigh degree
of adaptability to satisfy the clients [40].

Framework Categorization

The categorization of frameworks, according to their coverage
of the continuum of steps, is shown in Figure 1.

https://www.jmir.org/2019/10/e13606
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The Waterfall model is the only one that covers only the
prototyping step [28]. Other frameworks cover the prototyping
and surveillance steps by integrating the final user
[30,33-36,39,40,46,48,49,68] .

The behavior change wheel and the pragmatic framework for
developing just-in-time adaptive interventions (JTAIs) are
focused on the mechanisms step [51,63]. The BIT model, the
chronic disease mHealth app intervention design framework,
and the Network for the Improvement of Addiction Treatment
(NIATxX) model cover the prototyping and mechanisms steps
by associating the conception of both numeric and behavioral
interventions [12,17,65].

The Explore Values, Operationalize and Learn, and eValuate
Efficacy (EVOLVE) and MOST frameworks cover the
mechanisms, concept, and evidence steps. A total of 9
frameworks out of 46 (20%) are extended over the mechanisms,
concept, evidence, and surveillance steps
[29,31,32,37,44,47,49,58,62]. Finally, the whole continuum of
steps is covered by 12 out of 46 (26%) frameworks
[17,41,43,52,56,57,61,64,66,70,71,74].
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Figure 1. Proposed frameworks to validate and monitor behavioral intervention technologies (BITs). ACTS: Accelerated Creation-To-Sustainment;
CeHRes: Center for eHead th Research; DoTTI: Design and devel Opment, Testing early iterations, Testing for effectiveness, Integration and implementation;
DREAM-GLOBAL: Diagnosing hypeRtension—Engaging Action and Management in Getting LOwer Bp in Aborigina and LMIC (lower- and
middle-income countries); EVOLVE: Explore Values, Operationalize and Learn, and eVauate Efficacy; IDEAS: Integrate, Design, Assess, and Share;
IT: information technology; JITAI: just-in-time adaptive intervention; MOST: Multiphase Optimization STrategy; MRC: Medical Research Council;
NIATx: Network for the Improvement of Addiction Treatment; NIDA: National Institute on Drug Abuse; NIH: National Institutes of Health; ORBIT:
Obesity-Related Behaviora Intervention Trials; PRECEDE-PROCEED: Predisposing, Reinforcing, and Enabling Constructsin Educational Diagnosis
and Evaluation—Policy, Regulatory, and Organizational Constructs in Educational and Environmental Development; TECH: TElehealth in CHronic
disease; TUDER: Targeting, Understanding, Designing, Evaluating, and Refining.
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Paradigm Categorization

Figure 1 illustrates the categorization of frameworks based on
their paradigms. Most bel onged to one paradigm (ie, biomedical,
engineering, or behavioral), while few referred to two or three
paradigms.

Out of 46 frameworks, 12 (26%) fell within the paradigm of
engineering [28,30,33-36,39,40,46,48,49,68] and 3 (7%) were
based on the behavioral paradigm[38,51,63]. A total of 9 (20%)
frameworks were based on these two latter paradigms
[12,55,59,60,65,67,70-72]. A total of 5 (11%) frameworkswere
based on the biomedical paradigm, which draws on the clinical
trial, specificaly the randomized controlled tria
[28,31,32,44,52]. A total of 4 others (9%) also incorporated a
theoretical approach of behavior change [37,47,54,58]. The
framework for eval uating emergent eHealth resources was based
on the biomedical and engineering paradigms [43]. A total of
12 (26%) frameworks mixed three paradigms
[17,41,42,56,57,61-63,67,69,73,74].

Discussion

Principal Findings

Our narrative review of the literature showed the absence of a
unique and consensual validation and surveillance framework
for health behavior intervention technology. This conclusionis
in keeping with the statement of Bradway et al about mHealth
assessment: “too many initiatives, too few answers’ [75]. To
date, 46 frameworks coexist, besides the five-phase drug
development model, without a predominance of, or a
convergence toward, one of them. Their number has increased
exponentially over time since the 1970s. The United States and
the United Kingdom are the main countries that have proposed
models, probably due to their university research productivity
and new-technology industry leadership [76]. They are
motivated, on the one hand, by the plethoric and easily available
offer of digital tools and networks and, on the other hand, by
the failure to prevent unhealthy diet, addiction, and physical
inactivity [2].

Beyond the quantitative increase of these frameworks, this
review underlines an increased heterogeneity. One surprising
finding is that the benefit-to-risk ratio is not a main goal.
Contrary to drug claims regarding societal recognition and
reimbursement for their impact on health outcomes [77],
showing evidence of safety and efficacy is paradoxically not a
priority for BITs. This fact can explain why researchers have
noted that medical mobile phone apps are lightly used by
patientsin the medium term, have littleinvolvement from health
professionals, lack characterization of their content, and have
alow integration of behavior change theories [78]. The same
problem can be found for connected health devices. The lack
of evidence of their efficacy leads to their nonprescription by
general practitioners, who picture them mainly as a
supplementary organizational constraint [79]. Most frameworks
are inspired by the paradigms of engineering and behavioral
sciences. Engineering is focused on technicity (ie, release
criteria, ergonomics, user experience, and data security), which
leads to uncertainties about these technologies health
contributions and turns them into entertainment products or
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gadgets [80]. The behavioral sciences bring an understanding
of behavior change mechanisms and skills techniques without
determining and comparing their health impacts [81,82]. This
explains how trandational research is unusual in this area
compared to that for drugs [83]. To date, for instance, thereis
no validation model for psychotherapies[84].

Beyond the quantitative increase and diversification of
frameworks, we have noted the emergence of common
principles. Thefirst oneis an assumed superiority with respect
to health and health behavior change of some BITs compared
to others. This hypothesis aims to address the plethoric and
exponential offer of digital solutions sustained by marketing.
This growing need to know the efficacy of each BIT and to
compare them to other solutions to change health behaviors
comes from both health professional s, who seek to recommend
or even prescribe evidence-based solutions, and health users,
who seek solutions beyond marketing and/or users' experiences
from social networks.

The second is the requirement of user involvement during the
beginning of BIT development and after market access. This
principle exists in every recent framework based on the
behavioral science, engineering, or biomedical paradigms. It
reguires a coconstruction with the user and considers his or her
experience. It involves the end user through a user-centered
design from engineering [85,86]. It requires a patient-centered
approach to the provision of personalized carein the biomedical
area [87]. The patient’s preferences are considered and may
allow improved chances of stable and efficient use.

The third is the ambition to evaluate BITs beyond simple
satisfaction. Thisis more or less oriented by manufacturers to
aim at effectiveness in medicine becoming more and more
predictive, preventive, personalized, and participative; this is
called 4P medicine [88,89].

Thefourth isthe shortening of the delay for upstream validation,
until its complete suppression in some engineering frameworks,
and a multiplication of the downstream surveillance methods,
such as implementation studies, experience feedback (eg, to a
learned society or health authority), and big data analyses
combining multimodal data. The shortening of the upstream
period is linked, on the one hand, to a supposedly low
dangerousness of these health solutions and, on the other hand,
to the short life cycle of the technologies involved [90]. The
development time of adrug, from thelab benchto itsmarketing
authorization, is between 17 and 24 years [91-93]. It is
incompatible with digital innovation. Digital industrialists
assume that hundreds of millions of users will allow for the
evaluation of BITS effectiveness on alarge scale thanksto big
data analyses [94,95].

The fifth is the introduction of hybrid frameworks integrating
the development and updating processes from engineering,
behavior change theories, techniquesfrom behavioral sciences,
and the rigorous approach of validation from the biomedical
area (eg, the FDA and the Environmental Management
Association). This hybridization contributes to the creation of
interventions standing between medical devices and products
in the category of general commodities. The scientific process
to develop and validate them, the rules for marketing
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authorization, and surveillance have not yet been defined for a
country or a continent and are still under construction. Many
digital industrialists wish to avoid the validation process for
medical devicesin view of its constraints and costs; at the same
time, they aim to indicate to health professionals and users the
health impact of their solutions. They are encouraged to address
this by mutual insurances, other insurances, and banks.

We stress two extreme positions for the studied frameworks
that may become problematic for the development of BITs in
the health sector. The first is that of permanent technological
innovation. It is embodied in the Agile software management
framework. Flexibility, based on user demand, dictates each
evolution. Health is a market like any other. If this approach
wastowininthisarea, for example, to make substantial savings
in clinica research, no counterpart could be asked for,
concerning health benefits. Big dataanalyseswill not guarantee
arelevant comparability between BITs[96]. The second problem
at the opposite extreme is that marketing authorization of the
BIT must be conditional on the completion of awell-designed
randomized controlled trial. This process has been a part of the
successof drugsinthelast century. Thesetrialsarelong, costly,
and debatable in terms of methodology for BITs, if only for the
choice of control group [97].

Limitationsand Strengths

To identify every validation and surveillance framework of
BITsis challenging. Thisareais new, it is based on a number
of different paradigms, and develops in an uncontrolled way
from one country to another and from one industry to another.
One of the identified difficulties within these publications is
thelack of common terminology [98,99]. Theoriginality of our
review isthe spanning of the three approaches (ie, engineering,
behavioral sciences, biomedical sciences). Although they are
often opposed, the concern here wasto note the borrowingsand
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contributions that they could mutually bring through transversal
thinking.

Conclusions

Validating a BIT for hedth has the following specific
challenges: achieve an efficient and quick development;
understand and promote long-term adherence; be supported by
behavior change theories and techniques; eval uate effectiveness
and cost-effectiveness; and ensure rigorous management in
terms of regulation, ethics, and information [93]. Patient
expectations are relayed through the media and through the
arrival on the health market of digital players proposing short
life-cycle products due to rapid obsolescence of technology;
this justifies the need for a consensua validation and
surveillance framework for nonpharmacological interventions.
Thisframework will necessarily differ from that used for drugs.
Our review has identified 46 frameworks, none of which
dominates for BITs. Three paths are opened: (1) the anarchic
continuous development of new competing frameworks that
prevents any convergence in a standardized validation and
surveillance framework, with its consequential recognition by
health authorities; (2) the movement toward the type of
framework for drug evaluation centered on establishing its
effectiveness before marketing authorization to guarantee its
safety for users, which is heavy and costly; and (3) the
implementation of a framework reliant on big data analysis,
based on aposteriori research and an autoregul ation of amarket;
however, that does not address the safety risk for the health
user, as the market will not regulate safety or efficacy issues.
This article calls for aminimal upstream clinical phase and an
increased surveillance of BITs to address the risk of semantic
amalgams, inappropriate prescriptions, and induced misuses
[16,100]. A BIT cannot be asimpletool but must be a complex
strategy integrated in a given environment [101]. A BIT must
make sense by virtue of itsinteraction with the context, building
a system, and must be evaluated as such [100].
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Abstract

Background: Web-based interventions are promising tools for increasing the understanding of illness and treatment among
patients with serious mental disorders.

Objective: This study aimed to test the feasibility and acceptability of a Web-based patient education intervention using a
quasi-experimental cluster design to report feedback on patient education sessions and the website used and to report preliminary
evidence of the intervention’simpact on patients with schizophrenia spectrum disorder.

Methods: A single-blind, parallel, quasi-experimental cluster study over a 6-month period comparing Web-based education
(n=33) with a nonequivalent control group (treatment as usual, n=24) for people with schizophrenia spectrum disorder was
conducted. Participants (N=57) were recruited from one psychiatric hospital (6 wards). Feasibility was assessed by participants
commitment (refusal rate, dropout rate) to the study. Acceptability was assessed as participants commitment to the intervention.
Patient education sessions and website feedback were assessed by the patients and health care professionals. The preliminary
impact of the sessions on patients' self-efficacy, self-esteem, illness cognition, and knowledge level was measured at baseline
and follow-ups (8 weeks, 6 months) with self-rated questionnaires.

Results. Therefusa rate among patients was high with no statistically significant difference (69% [74/107] in the intervention
group, 76% [76/100] in the control group; P=.21). The same result was found for the dropout rates (48% [ 16/33] vs 58% [14/24];
P=.46). The acceptability of the intervention was good; 31 participants out of 33 (94%) completed all five sessions. Feedback on
the intervention was mainly positive; three out of four subscales of session were rated above the midpoint of 4.0. Feedback on
the website was aso positive, with a grade of good for content (69%, 20/29 patients; 75%, 21/28 professionals), layout (62%,
18/29 patients; 61%, 17/28 professionals), and usability (62%, 18/29 patients; and 68%, 19/28 professionals). The patients using
the intervention had significantly higher scores 6 months after the sessions in self-efficacy (baseline mean 26.12, SD 5.64 vs
6-month mean 29.24, SD 6.05; P=.003) and regarding knowledge level about schizophrenia (mean 11.39, SD 4.65 vs 6-month
mean 15.06, SD 5.26; P=.002), and lower scores in the subscale of helplessness in illness cognition (mean 2.26, SD 0.96 vs
6-month mean 1.85, SD 0.59; P=.03). Differences from the control group were not significant. No differences were found in
patients' self-esteem or other subscales in illness cognition.
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Conclusions: The patients were reluctant to participate in the study and tended to drop out before the follow-ups. Once they
had participated, their acceptance of the intervention was high. A more effective recruitment strategy and monitoring method
will be needed in future studies. To assessthe impact of the intervention, amore rigorous study design with an adequately powered
sample size will be used in cooperation with outpatient mental health services.

(J Med Internet Res 2019;21(10):€13073) doi:10.2196/13073
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mental health; patient education; schizophrenia; feasibility study; internet; information system

Introduction

Background

Schizophrenia, with an age-standardized point prevalence of
0.28%[1], isone of themost severe mental disordersthat causes
comprehensive impairmentsto aperson’s cognitive functioning,
requiring long-term treatment [2]. For patients with
schizophrenia, nonadherence in treatment is a remarkable
problem [3-5] owing to feelings of being stigmatized or
self-stigmatized [6]. Continuous symptoms and lack of insight
[2] often cause patients to relapse and increase their
hospitalizations [7]. Therefore, a variety of psychosocia
interventions have been developed for patients with
schizophrenia to increase treatment adherence and improve
quality of life [2]. Dropout rates in psychosocia interventions
have been found to be low [8].

Psychosocia interventions, such as patient education, seem to
reduce relapses, readmission, medical nonadherence, and the
length of hospital stays of patients with schizophrenia [9].
Various sets of guidelines have also recommended patient
education for persons with schizophrenia [2,10]. Patient
education includes guidance and information about the illness
and how to cope with it. The education can be redlized
individually or in small groups of patients and their relatives
with different kinds of supportive material, such as written
procedures, videos, and Web-based programs [9,11]. Previous
studies have shown that patients with mental health problems
search out health care knowledge on theinternet [12-16], which
justifies using Web-based interventions in mental health care
[12,17].

A variety of Web-based patient education interventions for
patients with mental health problems exist, for example, for
patients with depression [18-21], bipolar disorder [22], and
schizophrenia [23-25]. Studies have shown that Web-based
patient education has improved patients compliance with
medication [11] and reduced symptoms [23,26]. Web-based
patient education has been found to improve patients’ knowledge
levels about their illness [23,27]. However, on the basis of
Cochrane review by Véliméki et a [11], there is no difference
in improvement when compared with other psychoeducational
methods used for patients with schizophrenia spectrum disorder.

Objectives

On the basis of the Cochrane review [11], Web-based patient
education for patients with schizophrenia is as effective as
patient education carried out traditionally, for example, with
leaflets, when comparing patients’ satisfaction in treatment,
even though the number of studies asserting this claimis small

http://www.jmir.org/2019/10/€13073/

and many of them are underpowered. Previous studies have also
found that information related to serious mental disorders
described on the internet is often low in quality [28]. This
finding is concerning because many people with serious mental
disorders use the internet as a source of information [16,17].
Therefore, it is critical that online mental health literacy [16]
and Web-based interventions [19] are developed for these
specific groups, even though it seems that people with mental
disordersusetheinternet lessfrequently [16,17] compared with
the general population [29]. Previous studies have revealed a
number of obstacles, such as high refusal and dropout rates[30],
although other results have found high acceptability rates [31]
and engagement regarding Web- and mobile-based interventions
[23,32-35]. On the other hand, Killikelly et a [36] found, in
their systematic review, that participants adherence to Web-
and mobile-based interventions ranged between 28% and 100%.
Indeed, persons with schizophrenia can be a challenging target
group for study recruitment in general [30,37-40]. The aim of
this study was to test the feasibility and acceptability of a
Web-based educational intervention among persons with
schizophrenia using a quasi-experimental study design and to
report preliminary evidence of its impact on self-efficacy,
self-esteem, knowledge level about schizophrenia, and illness
cognition.

Methods

Design and Sample

A single-blind, parallel, quasi-experimental cluster study design
was used with a noneguivalent control group for an 8-week
timeframe and a 6-month follow-up to evaluate possible
short-term and long-term impacts [41] of the intervention.
Long-term impacts were included in the assessment as is
recommended by the World Health Organization when testing
novel digital health interventions [42]. A cluster study design
isusablewhen aiming to avoid information and experience flow
between individual participants in intervention and control
groups [43,44], as information and experience flow between
study groups could have effects on the study results [45,46].

Setting, Eligibility Criteria, and Recruitment

The study was run between May 2015 and May 2016 in 1
psychiatric hospital (6 wards) in Southern Finland. A total of 3
wards caring particularly for patients with schizophrenia
spectrum disorder who showed interest in participating in the
feasibility study were purposefully invited (atotal of 41 beds,
2 closed rehabilitation wards, and 1 closed acute ward treating
patients with schizophrenia) and assigned to betheintervention
wards. A total of 3 other corresponding wards were then
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purposefully selected and invited to join the study owing to
their match with the intervention wards (a total of 44 beds, 2
closed rehabilitation wards, and 1 closed acute ward treating
patientswith schizophrenia) when randomization of participants
was not reasonable [46], given the possible information flow
between the participants [44].

Patients were eligible to participate if they had been admitted
to the study ward during the data collection period, were 18
years old or older, had a primary diagnosis of schizophrenia
spectrum disorder (F20+F29, International Classification of
Diseases, 10" Revision [|CD-10]) [47], were ableto write, read,
and speak Finnish, and had volunteered to participate in the
study with awritten informed consent. Exclusion criteriawere
an unclear diagnosis, a short hospital period (lessthan 1 week,
which does not allow aproper informed consent processor time
to run the intervention), an impaired mental state (assessed by
the staff members based on their daily experiences), or alack
of willingness to participate in the study. In addition, if the
patient was discharged and rehospitalized during the study
period, he or she could only participate in the study once.

One staff member in each study ward with access to hospital
medical records acted as a contact person. The contact person
was responsible for the patient recruitment and assessment of
whether the patients fulfilled the inclusion criteria. The contact
person monitored that the rehospitalized patients were not
recruited again. The contact person informed the éigible patients
about the study (orally and in written format) and further
informed the researcher (AL) about the potentia participants.
Potential participantswereinformed that they had the possibility
to meet theresearcher if they wanted more detailed information
about the study (voluntary participation, confidentiality,
withdrawal without any penalty, or consequences to care) in
addition to the contact person’s information and other written
information. If the patients were willing to participate in the
study, they signed 2 informed consent forms [48,49] and
provided the baseline data. The completed forms were then
sealed in an envelope.

The researcher visited the study wards weekly to ensure that
the protocol for patient recruitment was followed and eligible
patients were invited to participate in the study. For the
follow-up, theinstrumentswere distributed to the patients during
their hospital stay (long-term patients) or were sent by post to
discharged patients (only with patient permission). The sample
size was determined by how many participants were willing
and dligible to participate during the 6-month period.

The study was assessed by the Ethics Committee of the Hospital
District of Southwest Finland (ETMK:40/1801/2015). The
research permission committee of the study organization granted
permission for data collection on the study wards. The outcome
assessment was carried out according to ethical guidelines
[48-50] and the Finnish legislation concerning research [51]
and personal data registration [52].

http://www.jmir.org/2019/10/€13073/
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Study Groups

I ntervention Group

Patients in the intervention group received Web-based
educational intervention by using a health-related website,
MentalNet. Thiswebsite has been originally designed for adult
patientswith psychosis (ICD-10 codes F20-F29 [47]) toincrease
their understanding of their illness and its treatment [53]. Inits
current version, the website targets patients, their relatives, and
health care professionals. The websiteis secured and accessible
only with passwords. The website includes the following
components: educational material, a discussion forum, and a
guestion and answer column [53,54]. The main component is
the educational reading material [23], which includes
information for patients with schizophrenia spectrum disorder
divided into 5 themes, and tens of accurate and high-quality
websitelinksrelated to each of the 5 topics. There are also tasks
for the patients and audio-recorded success stories to increase
patients knowledge about their disorder [9]. The tasks are
related to information themes, which were formed according to
patients' interests during the patient education sessions. The
content of the educational material isdescribed in Table 1. The
website has aHealth On the Net Code of Conduct certificate as
atrustworthy and reliable medical website [55].

The intervention was carried out by health care professionals
(nurses, psychologists, and occupational therapists) workingin
the intervention wards and who were trained to run the patient
education sessions and to use the website with the patients [56].
A detailed description of the professionals and Web-based
training for professionals to run the patient education sessions
are reported elsewhere [56]. The professionals had permanent
working positions only in their own intervention or control
ward. The intervention included 5 sessions with specific topics
based on the information themes of the educational materials
onthewebsite: (1) mental disorder, (2) treatment, (3) well-being,
(4) patients' rights, and (5) daily life. The professionals
scheduled sessionswith the patients once per week (each session
about 45-60 min); with the exception that if the inpatient stay
was planned to be shorter than aweek, then atighter schedule
was made (eg, once aday). The professionals also prepared the
material needed for each session (computer, internet connection,
printer, and a peaceful place). To ensure patient orientation, the
order of the themes was not set in advance. Instead, in each
session, 1 topic was selected based on the patient’s preference.
The patient was encouraged to identify any questions or
concerns they may have related to the selected topic to discuss
with the professional and to use the website to find the answers
to hisor her questions. Therole of the professional wasto help
the patient focus on questions important to him or her, to help
the patient use the website, and to search for information and
answers to his or her questions.
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Theme Information topics

Tasks

Mental disorder .

Impact of the disorder on person with the disorder .

Measures related to mental health

o Impact of the disorder on caregivers
«  Different types of psychosis (F20-29, International

Classification of Diseases, 10" Revision)

o Depression

Treatment Care and rehabilitation

Examinations

Restrictive practice

Mental health

Nutrition

Physical training

Sleep

Hygiene

Intoxicants and smoking
Family and relationships
Sexuality

Work

Education

Sparetime

Spiritual well-being

WEell-being

Patient’s rights Adequate treatment

Fair treatment
Self-determination
Theright to information
Review of documents
Data protection
Involuntary treatment
Patient ombudsman

Patient injury

Dalily life Economic support
A guardian

Living

Return to work

Support from fellow man

«  Time management diary

Life point when treatment is needed

Places where the treatment is realized

Health care professiond participating in the treatment
Practical aspects related to treatment

Different types of treatment

Healthy eating plate

Physical activity pie
Sleeping diary

Tests about using intoxicants
Social network circle
Relaxing exercise

«  Questions about patient’s rights

Laws related to patient’s rights

«  Test related to instrumental activities
of daily living

Support for taking care of home

Control Group

Patientsin the control group continued their treatment with care
as usual. They did not receive any psychoeducational
intervention provided by the researcher or have access to the
website.

Outcomes and Assessment Instruments

Primary Outcomes

Feasibility

Feasibility was assessed by patient refusal of the study (yes,

no), participation in the follow-ups (yes, no), and whether they
dropped out of the study (attrition rate).

http://www.jmir.org/2019/10/€13073/

Acceptability

Acceptability was assessed by the patients in the intervention
group. The number of patients participating in al possible
sessions (5 sessions per participant) and the total amount of
sessions were calcul ated.

Feedback of the Patient Education Sessions

The one-on-one patient education sessions were assessed by
both the patient and the professional using the Finnish trandlation
of the Session Evaluation Questionnaire (Form 5) (SEQ) [57].
SEQ isaself-rating instrument originally designed to measure
psychotherapy and counselling sessions and to measure
participants’ (client and/or therapist) moods after the session.
The SEQ includes 21 bipolar adjective items divided into 2
parts: 11 items about the session itself (1 global item bad—good,
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5 subscaleitemsfor depth, and 5 subscal e itemsfor smoothness)
and 10 items about participants moods after the session (5
subscale items for positivity and 5 subscale items for arousal),
such as “This session was valuable-worthless, easy-difficult”
or “Right now | feel happy-sad, angry-pleased.” The range of
the scaleis 1 to 7, with amidpoint of 4.00. The mean scores of
each subscal eitems are cal cul ated to form asubscal e score, and
mean values above the midpoint of 4.00 are considered to be a
positive evaluation of the session [58]. In previous studies, the
internal consistency of the instrument has been found to be
relatively good (Cronbach alpha .63-.93) [58]. In our study,
Cronbach alphas ranged between .34 and .84 (patients: depth
.67, smoothness .73, positivity .73, arousa .39; and
professionals: depth .81, smoothness .75 positivity .84, arousal
.34). The instrument was trandated into Finnish with a
back-trandlation method [59,60] using an independent
professional translator and the original developer of the
guestionnaire.

Feedback of the Website

Feedback about the MentalNet website was collected from the
patients and the professionas, after all 5 sessions were
completed, using a 5-point Likert scale (very good—very poor)
and with the possibility to give written feedback. The feedback
targeted the content, layout, and usability of the website to
ensurethat the websiteis usable and meetsthe needs of itsusers
[61,62].

Secondary Outcomes at Baseline, 8 Weeks, and 6-Month
Follow-Up

Self-Efficacy

The General Self-Efficacy Scale (GSE) [63] is a widely used
self-rating instrument designed to measure the general sense of
perceived self-efficacy in different types of difficult life events.
The instrument contains 10 items, and its responses are in the
form of a4-point Likert scale. The sum score of the responses
ranges from 10 to 40; a higher score represents greater sense of
self-efficacy. In astudy by Scholz et al [64], the psychometric
properties of the GSE were examined in 25 countries, and the
Cronbach alpha varied from .75 to .91. In our study, the
Cronbach alpha value varied between .92 and .96.

Self-Esteem

The Rosenberg Self-Esteem Scale (SES) [65] is a self-rating
instrument designed to measure overall self-esteem. It includes
10 items with a 4-point Likert scale. The sum score of the
answers ranged from 10 to 40; higher scores indicate higher
self-esteem. The SES has been trandated into at least 28
languages and iswidely used in many countries. In areview by
Schmitt and Allik [66], the data of SES from 53 countrieswere
compared. Internal consistency wasfound to be good (Cronbach
alpha .80, range .45 to .90). In our study, the Cronbach alpha
value varied between .83 and .90.

IlIness Cognition

The lliness Cognition Questionnaire [67] is a self-rating
instrument designed to measureillness cognition of peoplewith
chronic illnesses as how they perceive and think about their
illness. The participants are asked to assess to what extent they

http://www.jmir.org/2019/10/€13073/
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assess with 18 statements of the instrument by using a 4-point
Likert scale (1=not at all, 2=somewhat, 3=to alarge extent, and
4=completely). Theinstrument consists of 3 subscales (6 items
each) measuring a basic set of illness cognitions that includes
both unfavorable (negative) and favorable (positive) ways of
adjusting to chronic disease: helplessness (with negative
perspective, eg, “My illness limits me in everything that is
important to me.”), acceptance (with positive perspective, eg,
“l can handle the problems related to my illness”), and
perceived benefits (with a positive perspective, eg, “I have
learned agreat deal frommy illness.”). Internal consistency has
proven to be adequate when using the instrument, for example,
with patientswith chronic pain (Cronbach aphafor helplessness
.88, acceptance .91, and perceived benefits .83) and chronic
fatigue (Cronbach alpha for helplessness .83, acceptance .90,
and perceived benefits .81) [68]. In this study, the Cronbach
alpha varied between .77 and .97 for helplessness, .74 and .91
for acceptance, and .61 and .91 for perceived benefits. The
instrument was translated into Finnish with a back-translation
method [59,60] using an independent professional translator
and the original developer of the questionnaire.

Knowledge L evel

Knowledge about Schizophrenia Questionnaire [69] is a
self-rating instrument designed to measure the knowledge of
patients with schizophrenia about their illness and its
management. The instrument is a multiple-choice test with 25
items with themes as follows. diagnosis, frequency, etiology,
progress and prognosis of illness, medication and its side effects,
drug-free treatments, stress, and legislation. The respondent is
given 1 point for each correct answer, and the sum score ranges
between 0 and 25; a higher score represents a high knowledge
level. Internal consistency of the instrument is proven to be
good (Cronbach alpha .75 [69]). In this study, the Cronbach
alphavaried between .71 and .81. Theinstrument wastrandated
into Finnish with a back-translation method [59,60] using an
independent professional translator and the original developer
of the questionnaire. A cultural modification was made for
guestion number 20 to fit the Finnish health care system and
the Mental Health Act about involuntary treatment [70].

Sociodemographic I nformation and I nternet Use at
Baseline

Information about the patients’ age, gender, age at first contact
with psychiatric services, attitudes toward computers or the
internet, and their computer or internet skills was collected.
Attitudes toward computers or the internet and their computer
or internet skillswere assessed with a5-point Likert scale (Your
attitude toward using the computer/internet is[ 1=very positive
to 5=very negative] and Your computer/internet skills are
[1=very good to 5=poor]). Moreover, the adapted instrument
[16] by Choi and DiNitto [ 71] was used to describe participants
internet use and purpose of internet use. The options
communicate with health professionals about health-related
issues and communicate with other users about health-related
issues were added [16] to the original questions about internet
use[71].
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Data Analysis

Descriptive statistics were used for numerical variables with a
median, mean, and standard deviation (SD), whereas categorical
variables are reported with counts and percentages, and sum
scoresfor each scalewere cal cul ated. Feedback from the patients
and the professionals regarding the MentalNet website were
compared using a Chi-square test (x°). Data regarding
self-efficacy, self-esteem, illness cognition, and knowledge
level were analyzed with hierarchical linear mixed models,
allowing subjectsto have missing values. The analysisincluded
all 3time points (baseline, 8 weeks, and 6 months). The model
was adjusted by age, gender, and group of participation. One
main interest was to focus on whether the mean change between
time points differed among the groups. A compound symmetry
covariance structure was used for repeated measures. A
Cronbach alpha was calculated for al questionnaires. These
statistical tests were performed as 2-tailed, with a significance
level set at .05. The analyses were performed using the SAS
System, version 9.4 for Windows (SAS Institute Inc.).

Cohen d was calcul ated between baseline and 6 monthsto find
out the effect size of the intervention on patients' self-efficacy,
self-esteem, illness cognition, and knowledge level. Based on

http://www.jmir.org/2019/10/€13073/
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Cohen, 0.2 isconsidered asmall, 0.5 isamedium, and 0.8 isa
large effect size [72]. The analysis was performed using an
online calculator [73].

Results

Sociodemogr aphic Information

In both the intervention and control groups, the mean age of the
patients was approximately 41 years (range 2066 in the
intervention group and 23-69 in the control group). Their age
when they first accessed mental health care serviceswas around
24 years (range 847 in the intervention group and 3-68 in the
control group). The proportion of women in the intervention
group was twice as much as it was in the control group.

Although the patients’ internet skillsvaried, about 70% reported
that they used the internet and about 40% had good internet
sKkills (very good or good). A clear majority had positive
attitudestoward computers. Patients used theinternet most often
for searching for knowledge other than health information,
emailing, banking, reading news or books, and social media.
Background information about patients and their use of the
internet are presented in more detail in Table 2.
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Table 2. Background information of the patients.

Laineetd

Patient’s information

Intervention group (N=33) Control group (N=24)

Age (years), mean (SD)
Age (years) when first receiving mental health care, mean (SD)
Gender, n (%)
Female
Male
Useof internet, n (%)
Never user
Previous user
Current user
Computer/internet skills, n (%)
Very good
Good
Neither good nor bad
Fairly poor
Poor
Attitudes toward computer ginternet, n (%)
Very positive
Positive
Neither positive nor negative
Negative
Very negative
Purpose of theinternet use, n (%)
Research information about other topics of interest
Send/receive email
Watch videos
Do banking online and/or pay bills
Read newspapers, magazines, and books online
Use socia networking or dating site
Research health-related information
Play games online
Buy products online
Communication with others
Other

Communication with health professionals

42 (14.13) 41 (12.90)
24(9.30) 24 (12.60)
18 (55) 6 (25)
15 (45) 18 (75)
6 (18) 4(17)
4(12) 3(13)
23 (70) 17 (71)
3(9) 4(17)
10 (30) 6 (25)
6(18) 7(29)
1(3) 2(8)
13 (39) 5(21)
8 (24) 8(39)
15 (45) 10 (42)
7(21) 4(17)
3(9) 2(8)
0(0) 0(0)
15 (45) 16 (67)
14 (42) 15 (63)
11(33) 15 (63)
11(33) 14 (58)
7(21) 16 (67)
9(27) 14 (58)
10 (30) 10 (42)
8 (24) 11 (46)
5 (15) 11 (46)
5 (15) 3(13)
3(9) 6 (24)
2(6) 3(13)

Feasibility

A flow diagram of participating patientsis presented in Figure
1. During the data collection, 303 patients were assessed for
eligibility. A total of 213 patients were invited to participate in
the study and 150 of them refused. The refusal rate between the
intervention and control groups was not statistically significant
(69% [74/107] intheintervention group vs 76% [ 76/100] in the
control group, P=.21). At baseline, out of the allocated patients,
58% (33/57) were in the intervention group and 42% (24/57)
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in the control group. After baseline, 33% (11/33) dropped out
of the intervention group and 46% (11/24) dropped out of the
control group. In total, 8 patients dropped out after the first
follow-up: 5 from theintervention group and 3 from the control
group. This left us with a total of 63% (17/27) patients in the
intervention group and 37% (10/27) in the control group. The
difference in the number of dropouts between the intervention
and control groupswas not statistically significant (48% [16/33]
vs 58% [14/24]; P=.46). No statistically significant differences
between completers and dropouts were found regarding their
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gender, age, or age at first time of received mental health care

(see Table 3).
Acceptability of the Intervention

It was planned that each study participant (N=33) would have
5intervention sessions. Out of 33 participants, 31 patients (94%)
had all 5 sessions of the intervention. Out of the remaining 2
patients, 1 patient completed 3 sessionsand 1 patient 1 session.
Altogether, 159 (96%) sessions out of 165 planned sessions

were realized.

Figurel. Flow diagram of patients.

Laineetd

Feedback of the Patient Education Sessions

Each of the 5 patient education sessions were evaluated by the
patients and the professionals directly afterward. The means of
the global item bad-good and the subscal es depth, smoothness,
and positivity were evaluated to be above the midpoint of 4.0
(with a range of 1-7) by both the patients and professionals.
Patients' evaluations were more positive with a statistically
significant difference in the global item bad-good (P=.02) and
in the subscale depth (P=.04), and professionals’ evaluations
were more positive with a statistically significant differencein
the subscale positivity (P=.03) when eval uations were compared
with each other (see Table 4).

Assessed for eligibility

Intervention group, n = 164
Control group, n= 139

Control group excluded
(n=115)

Not meeting inclusion criteria

(n=34)

Refused to participate
(n=176)

Were not asked

(n=3)

Did not fill the baseline

Intervention group excluded
(n=131)

Not meeting inclusion criteria
(n=30)

Refused to participate
(n=74)

Were not asked

(n=23)

Did not fill the baseline
questionnaire (n = 4)

Enrolled (n = 57)

questionnaire (n = 2)

.E MentalNet intervention
o (n=33)
b
o
o Lost to follow up
S v (n=11)
2
2 g Continued participation
LE o (n=22)
g- o Lost to follow up (n=15)
el
E: 5 Continued participation
S E (n=17)
L ©
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Usual treatment
(n=24)

Lost to follow up
(n=11)

Continued participation
(n=13)

Lost to follow up (n = 3)

Continued participation
(n=10)
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Table 3. Demographic characteristics of patients who dropped out and completed the study.

Demographic characteristics Dropouts (N=30) Completers (N=27) P value
Age (years), mean (SD) 40 (14.33) 43 (12.61) .30
Age (years) when first received mental health care, mean (SD) 24 (10.08) 23 (11.49) 27
Gender (female), n (%) 11 (37) 14 (52) .38

Table4. Session evaluation of Web-based patient education meetings by patients and health care professionals combined from all 5 sessions (n=number

of sessions) based on dimensions of Session Evaluation Questionnaire [58].

Dimension Patients (N=33) HCPs? (N=33) P value
n Mean (SD) Median n Mean (SD) Median

Bad-good 154 5.51 (1.49) 6.00 152 5.13 (1.40) 6.00 0P

Depth 150 4,57 (1.15) 4.60 146 4.31(0.96) 4.20 oab

Smoothness 151 4.99 (1.12) 5.00 146 5.00 (0.85) 5.00 .98

Positivity 149 5.27 (1.17) 5.40 138 5.54 (0.82) 5.80 03P

Arousal 153 3.47 (0.94) 3.60 138 3.33(0.58) 3.40 12

8HCPs: health care professionals.
bstatistically significant difference.

Feedback of the Website

The patients and the professionals gave their feedback on the
website. Most (=65%) of the patients and the professionals
responded that the content, layout, and usability of MentalNet
was good or very good. The numerical feedback is presented
in more detail in Table 5.

In the written feedback, patients expressed thanks for the
opportunity to participate in the intervention, which they had
found meaningful. Patients were satisfied with the
comprehensive and good content of the website. They had been
able to get important information that had helped them to
understand their situation and would be valuable in the future.
Critical feedback from patients was related to tasks that could
be too difficult if the patient lacked the computer skills and if
the links were not working.

The professionals offered, in their insight, that the content of
the website included comprehensive information with good
themes. In their opinion, using the website gave a structure for
patient education. The professionalsfelt that these themeswith

http://www.jmir.org/2019/10/€13073/

new or iterated information for patients was important to go
through, and the professionals expressed that they would use
thewebsite again in the future. The professionalswere a so able
to gain new information about patients. Thisinformation could
be used for better care of the patients in the future. In their
opinion, the website was useful and easy to use with those
patients who were enthusiastic about the intervention, able to
use the website, and willing to find information independently.
On the other hand, some professionals felt that going through
thewebsitewas uselessand it was hard to get patientsinterested
in using it. The professionals gave critical feedback about the
content and layout of the website. In their opinion, some pages
included too much information, and it was therefore hard for
patients to follow. The professionals noticed that some links
were not working, and somefelt that there were too many links.
The layout of the website was considered old fashioned, and
the professionals proposed that it should be updated and
clarified. They also recommended that more tasks especially
related to patients with psychosis should be added, which could
increase patients’ illness recognition.
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Table 5. Feedback on the website.
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Dimension of the feedback

Patients (N=29), n (%) HCPs? (N=28), n (%)

Content of the website
Very good
Good
Not good or poor
Poor
Very poor
L ayout of the website
Very good
Good
Not good or poor
Poor
Very poor
Usability of the websitein patient education
Very good
Good
Not good or poor
Poor
Very poor

5(17) 3(12)
20 (69) 21(75)
4(14) 4(14)
0(0) 0(0)
0(0) 0(0)
2(7) 1(4)
18 (62) 17 (61)
6(21) 7(29)
3(10) 3(11)
0(0) 0(0)
4(14) 2(7)
18 (62) 19 (68)
6(21) 3(11)
0(0) 4(14)
0(0) 0(0)

3HCPs: Health care professionals.

ThePreliminary Impact of the Web-Based Course on
Patients Self-Efficacy, Self-Esteem, |lIness Cognition,
and Knowledge About Schizophrenia

The preliminary impact of the Web-based intervention was
measured at 3 time points (baseline, 8 weeks, and 6 months).
Multimedia Appendix 1 shows the results of the hierarchical
linear mixed modelsfor repeated measures. Overall, therewere
no significant differencesin time-by-group interaction with any
instrument measured in this study. In a more detailed
examination, we found that patients self-efficacy scores
increased in the intervention group (at baseline: mean 26.12,
SD 5.64), after theintervention (8 weeks: mean 26.50, SD 7.20),
and after 6 months (mean 29.24, SD 6.05). The self-efficacy
scores also increased in the control group (at baseline: mean
27.26, SD 9.36), after 8 weeks (mean 31.69, SD 6.60) but not
after 6 months (mean 30.80, SD 6.41). The change between
baseline and the 6-month follow-up was statistically significant
in the intervention group (P=.003) but not in the control group.
Also, the effect size (d=0.53) refers to medium effect in the
intervention group and small in the control group (d=0.44).
There were no statistical differencesin patients’ self-esteemin
either group during the 6-month study period.

The subscale helplessnessin illness cognition decreased in the
intervention group (at baseline: mean 2.26, SD 0.96) after the
intervention (mean 2.11, SD 0.72) and after 6 months (mean
1.85, SD 0.59). The change between baseline and 6 monthswas
statistically significant (P=.03). Also, the effect size (d=0.51)
refersto medium effect in hel plessnessin the intervention group
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and small in the control group (d=0.17). The change in the
control group was not significant, and there were no significant
differences in the intervention group or the control group
regarding the other subscales. Further, the knowledge level of
patients in the intervention group increased (at baseline: mean
11.39, SD 4.65) after the intervention (mean 12.50, SD 5.26)
and after 6 months (mean 15.06, SD 5.26). The change between
baseline and 6 months was statistically significant (P=.002).
The knowledge level of the control group stayed stable. Also,
the effect size (d=0.74) refers to medium effect in the
intervention group and small in the control group (d=0.07).

Discussion

Principal Findings

Theaim of our study wasto test the feasibility and acceptability
of a Web-based patient education intervention and to report
preliminary evidence of its impact on patients with
schizophrenia. The feasibility was assessed by participants
commitment to the study. We found that, in general, during the
recruitment period, patients’ refusal rates were high (69% in
the intervention group and 76% in the control group), whichis
congruent with previous studies on patients with schizophrenia
[30,37-39] even though variety exists [36]. The reasons for
refusal were not asked about, as study participation was
voluntary, based on ethical guidelines[50], and we did not have
consent to collect that information. However, the researcher
visited the study wards regularly and discussed practical issues
of the study with the professionals and patients. Some patients
may have been concerned about the aim of the study and were
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therefore suspicious of it. For example, they might have been
apprehensive about the confidentiality related to the research
[74-76]. Previous studies have found that suspiciousness of
studies and/or researchers can be one of the reasons for a high
refusal rate, as it is known to be one of the symptoms of
schizophrenia when the patient is in psychosis [2,74,77,78].
Even though many patients have had positive experiences with
technology use [79], some patients might be afraid to engage
themselves with such a study if they have difficulties with
concentration [80] or they think their inpatient stay will only
last for a short period of time. Moreover, some patients also
think that they cannot participate in astudy because they do not
have schizophrenia (also [77,81]), a diagnosis that can be
difficult and time consuming for some patients to accept [2].
According to astudy by Woodall et al [23], thetiming of asking
for consent can also affect a patient’s decision to participate or
not. In our study, recruitment often took place soon after a
patient had been admitted to the hospital. It istherefore possible
that this was too soon for some patients, because in the
beginning of care, illnessmay bein an acute phase. There might
also be patients who are wary of trying new types of treatment
and would rather concentrate on proven traditional methods
without any extra distraction.

High refusal rates can also be the result of professionals
involvement, which was found to be the case in a study by
Jargensen et a [82]. Professionals may question whether their
patients aretoo severely ill to participate or to make the decision
to participate [81,82]. Therefore, in our study, the researcher
reminded the professionals about recruitment and encouraged
them to invite patients to participate when visiting the study
wards. It is aso possible that some patients refused because
they did not get enough detailed information about the study.
Study recruitment and studies can sometimes be seen asan extra
task not related to basic nursing care. Another reason for refusals
could be that there were some inconsistencies in the study
recruitment; out of 303 eligible patients, there were a total of
26 patients whose willingness to participate was not asked.

The attrition rate was high in both groups (see also Kannisto et
al [30]). Participation was voluntary, and reasons for deciding
to dropout were not questioned, based on ethical guidelinesand
principles[48,49]. However, we can suggest some explanations
for the dropouts that did occur. For example, some participants
were discharged from the hospital before the follow-up, which
made contact with them more challenging than it was with those
who were able to participate in the follow-up during their
hospital stay. Even though the researcher tried to contact al of
them by phone and by sending them the follow-up
guestionnaires at home, not all had aphone, somedid not answer
the phone, a phone number was not in use, and 1 had a call
blocker set up. In addition, some patients did not have a
permanent home address or their address was unknown.
Therefore, some of the reasons for dropout can be said to be
because of the service system, which makes it difficult to
maintain contact with the patients. However, other reasons for
dropout may relate to apatient’s mental status and include lack
of interest and tiredness. Patients can expressinterest in having
something to do in the hospital, but then not actually have the
time to participate [75,77]. This notion has been mentioned in
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a study by Furimsky et a [81], when patients with psychosis
did not want to continue the study because it took up their time
or they felt that their well-being had increased during the
follow-up period and therefore did not think that they would
benefit from participating any more. It is also possible that, in
our study, patientswere not willing to think about their disorder
anymore or thought that, because of improved well-being and
being discharged from the hospital, they were not suitable for
the study anymore.

On the other hand, out of 33 participants, 31 (94%) finished all
5 intervention sessions in the patient education. This result
strengthens the results of earlier studies where patients with
schizophrenia spectrum disorders have engaged in Web-based
patient education [23,32]. Further, Villeneuve et a [8] showed
that the dropout rates from psychosocial treatments are low
(13%) among patients with schizophrenia spectrum disorders.
Our finding may indicate that, as soon as the participants were
engaged in the study, they accepted and wanted to join the
sessions. This result is supported by the evaluation of each
session. The patients and the professionals alike gave positive
feedback on the patient education sessions; the mean scores of
the SEQ were over the midpoint of 4.0 regarding the global
item bad-good and the subscales depth, smoothness, and
positivity. When the session evaluations of the patients and the
professionals were compared, the patients were shown to be
even more convinced than the professionals that the sessions
were good and deep. On the other hand, according to the
professionals’ evaluations, their moods after the sessions were
more positive than the moods of the patients. In a study by
Kivlighan et al [83], clients' evaluations were similarly more
positive in depth and smoothness and therapists evaluations
were stronger in positivity. This does not seem to be a genera
trend, however, when the evaluations between therapists and
clients have varied [58,84].

In this study, to ensure the patient orientation of the intervention,
the participants decided the order of the themes of their sessions.
Therefore, it is not possible to directly compare the sessions
and evaluate the differences between them. However, it is
possible that the patients chose the theme most important to
them as the theme for their first sessions and also evaluated
those sessionswith the highest scores. Patients might have been
especiadly interested in, for example, patients' rights if they
were unaware of their own illness or had been involuntarily
admitted. The topic mental disorder could have been
uninteresting or unimportant to apatient if they did not consider
themselves to be suffering from the disorder. Therefore, in the
future, more attention should be given to the order and
evaluations of the sessions. Notably, results of the subscale
arousal need to be interpreted with caution because of the
heterogeneity of the items in the scale. The feedback on the
website was aso positive regarding its content, layout, and
usability. The positive perception of the website may help its
use in the future.

Our preliminary results did not find any statistically significant
differences between the intervention and control groups,
indicating that the intervention did not have an impact on
participants self-efficacy, self-esteem, illness cognition, or
knowledge level any morethan care as usual. On the other hand,
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we found that patients self-efficacy and knowledge levels
between baseline and 6 months in the intervention group
improved, while no improvement was seen in the control group.
This may indicate positive outcomes of our educationa
intervention, athough, most probably due to insufficient
statistical power, not statistically different compared with care
asusual. Theresults might al so suggest that discharging apatient
from the hospital between baseline and the follow-up may be
a confounding factor, which could explain the positive course
of self-efficacy and menta health after discharge from
psychiatric hospital [85,86]. Further, we found that the
knowledge of the participants improved after the Web-based
patient education intervention, which has been supported in
earlier studies[23].

The subscale helplessness in illness cognition decreased
significantly in the intervention group, but not in the control
group, between baseline and 6 months. In addition, self-esteem
increased in both study groups, but the difference was not
significant. There is little previous knowledge of how
Web-based patient education impacts patients' illness cognition
and self-esteem, and therefore, more research with bigger sample
Sizesis needed.

Most of the patients (70% of the intervention group and 71%
of the control group) used the internet, and only a few (8% of
theintervention group and 9% of the control group) had negative
attitudes about the internet. Thesefindingsare similar to earlier
studies concerning internet use[17] and attitudes toward it [ 16]
among Finnish patients with schizophrenia. The patients used
theinternet for diverse purposes, just astherest of internet users
in the Finnish population [29]. However, on the basis of the
patients responses, even if their attitude toward the internet
was mostly positive, their internet skills varied. We may
therefore ask whether patients have enough confidence to use
information technology as part of their treatment. To increase
patients' confidence, we should improvetheir skillswith training
by using the internet with them to ensure their computer and
internet skills. Another concern is whether professionals are
really ready to apply information technology in daily treatment
practices [87,88]. Still, most patients and professionals found
the content, layout, and usability of the website to be good.

In the control group, there were over twice as many male
participants as femal e participants (18 vs 6). In theintervention
group, the difference was minor (18 vs 15). In Finland, 48% of
patientsin inpatient psychiatric care are male, even though the
number of male patients is greater than that of female patients
among patients of working age [89]. Therefore, we may ask if
female patients were more interested in participating in the
intervention group than in the control group. It is therefore
possible that female patients were more interested in
participating in the intervention than male patients. These are
important aspects when planning future interventions and
studying them on alarger scale.

Limitations

There are some limitations to this study. First, the patient
attrition rate was high; we lost many participants after their
discharge. Therefore, a hierarchical linear mixed model was
used for the data analysis of the preliminary impacts because it
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allows subjectsto have missing values, and we were able to use
al data including subjects with missing values. Still, more
detailed and systematic information about the number of these
patients and reasons for not being able to contact them would
be beneficial to include in future studies to get more specific
information about attrition when planning new studies with
bigger samples and enhanced statistical power. We now also
have a hint that this type of Web-based education as a patient
intervention should be designed in collaboration with inpatient
and outpatient psychiatric services. Second, the sample sizewas
small, which meansthat the study did not have enough statistical
power to demonstrate effects of the intervention or differences
between the study groups significantly and trustworthily. Owing
to the underpowered sample size, study results must be
considered carefully. Possibleimpacts of the intervention should
be measured in afuture study with a sufficient sample size that
could compare the results of patientsin rehabilitation and acute
wards. Also, the instruments used for self-efficacy and
self-esteem are generic [63,65] and not specific for patientswith
mental disorders, which might be another explanation for why
improvements were not detected. Third, the last follow-up
measurement was 6 months from the baseline. It is uncertain
whether the changeswere only dueto theintervention or if they
had been influenced by the time elapsed with other possible
factors affecting theresults[90]. Therefore, studieswithamore
robust design are needed in the future. In thistask, we received
many important improvement strategies that can be used to
develop this kind of study. Fourth, owing to the
quasi-experimental study design, participants were not
randomized into the groups. Sel ection biaswas minimized with
baseline measurements, where we did not find differences
between the groups [46]. Fifth, patients in the control group
continued their treatment with care as usual without having any
psychoeducational  intervention from the research.
Psychoeducation is, however, part of the schizophrenia care
guidelinein Finland [10], and it is possible that patientsin the
control group received some information from the professionals
about their illness. Finally, the Cronbach alpha of the SEQ was
low, especially in the subscale arousal calculated from both
groups (patients and professionals), indicating that not all the
participants understood the subscale items the same way.
Therefore, the results regarding this subscale should be
interpreted with caution. In future studies, the possibility of
only using 3 subscales could be discussed [91].

Conclusions

Although the feasibility of theintervention was poor given high
refusal and dropout rates, we found that the acceptability of the
intervention was good in terms of session completion. Also, the
feedback on the sessionsand website was positive. Furthermore,
the Web-based intervention showed promising impacts on
patients' self-efficacy and knowledge levelsin the intervention
group. Thereis, therefore, potential to empower patientsin the
use of Web-based patient education, in terms of increased
self-efficacy and illness cognition. However, a future study of
this target group will require more effective strategies for
recruitment, motivating patientsin participation, and monitoring
to decrease dropouts, especialy when patients|eave the hospital
during the follow-up period.
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Implications They would then have easy access to the researcher for asking
questions before and during the research, which could improve
recruitment and decrease the number of dropouts. In future
studies, to increase knowledge about the subject, it might also
be good to include a voluntary question asking the reasons for
any refusals. Most of the patients had positive attitudes toward
the internet and computers and most of them use the internet,
but their skillsin doing so need improving. Thisissue provides
potential for the professionals and puts them in an important
role. Therefore, it isimportant that professionals have the desire
and the resourcesto support and improve patients' internet skills
to include Web-based patient education in everyday patient
treatment.

This study revealed important information about numbers of
refusal and dropout and showed that more effective monitoring
is needed to ensure that all possible participants are screened
for éigibility and asked to participate in studies such asthis. In
the recruitment process, it means, for example, closer
cooperation with the contact persons in the study wards during
theresearch, but also in advance, to ensure that the recruitment
process is implemented smoothly from the very beginning.
Furthermore, the schedul e for the researcher’ svisitsto the study
wards could be made available in advance to staff members,
possible participants, and patients who are aready recruited.
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Abstract

Background: A self-administered Web-based intervention was devel oped to help carers of persons with Alzheimer disease and
related dementias (ADRD) and multiple chronic conditions (MCC) deal with the significant transitions they experience. The
intervention, My Tools 4 Care (MT4C), was evaluated during a pragmatic mixed methods randomized controlled trial with 199
carers. Those in the intervention group received free, password-protected access to MT4C for three months. MT4C was found
toincrease hopein participants at three months compared with the control group. However, in theintervention group, 22% (20/92)
did not use MT4C at al during the three-month period.

Objective: This mixed methods secondary analysis aimed to (1) examine differences at three months in the outcomes of hope,
self-efficacy, and health-related quality of life (HRQOL) scores in users (ie, those who used MT4C at least once during the
three-month period) compared with nonusers and (2) identify reasons for nonuse.

Methods: Data from the treatment group of a pragmatic mixed methods randomized controlled trial were used. Through
audiotaped telephone interviews, trained research assistants collected data on participants hope (Herth Hope Index; HHI),
self-efficacy (General Self-Efficacy Scale; GSES), and HRQOL (Short-Form 12-item health survey version 2; SF-12v2) at
baseline, one month, and three months. Treatment group participants also provided feedback on MT4C through qualitative
telephone interviews at one month and three months. Analysis of covariance was used to determine differences at three months,
and generalized estimating equations were used to determine significant differencesin HHI, GSES, and SF-12v2 between users
and nonusers of MT4C from baseline to three months. Interview data were analyzed using content analysis and integrated with
guantitative data at the result stage.

Results: Of the 101 participants at baseline, 9 (9%) withdrew from the study, leaving 92 participants at three months of which
72 (78%) used MTAC at least once; 20 (22%) participants did not use it at all. At baseline, there were no statistically significant
differences in demographic characteristics and in outcome variables (HHI, GSES, and SF-12v2 mental component score and
physical component score) between users and nonusers. At three months, participants who used MT4C at least once during the
three-month period (users) reported higher mean GSES scores (P=.003) than nonusers. Over time, users had significantly higher
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GSES scores than nonusers (P=.048). Reasons for nonuse of MT4C included the following: caregiving demands, problems
accessing MT4C (poor connectivity, computer literacy, and navigation of MT4C), and preferences (for paper format or face-to-face
interaction).

Conclusions: Web-based interventions, such as MT4C, have the potential to increase the self-efficacy of carers of persons with
ADRD and MCC. Future research with MT4C should consider including educational programsfor computer literacy and providing
alternate ways to access MT4C in addition to Web-based access.

Trial Registration: Clinical Trials.gov NCT02428387; https://clinicaltrial s.gov/ct2/show/NCT02428387

(J Med Internet Res 2019;21(10):€14254) doi:10.2196/14254

KEYWORDS

Web-based intervention; carers; dementia; multiple chronic conditions; program eval uation

Introduction

Family carers (unpaid family or friends) of persons with
Alzheimer disease and related dementias (ADRD) have been
recognized worldwide as providers of the majority of care [1].
The need to support these family carersis well documented as
they experience significant changes in their lives [2] that can
negatively impact their physical and mental health [3,4]. Family
carers have been found to seek information for themselves and
othersusing computers, smartphones, or other electronic means
more freguently than noncarers [5]. Web-based interventions
to support family carers are increasingly becoming available
and affordable, flexible, and accessible [6]. In a recent
meta-analysis, Web-based interventions for family carers were
found to have positive outcomes such asincreased mental health
[7] and self-efficacy [8]. However, carers have also reported
barriers to using Web-based interventions such as difficulty
with language and computer literacy [9] and with navigation of
thewebsites[10]. Thelimited interaction with other carerswhen
using Web-based interventions has also been aconcern[11,12].

A Web-based intervention, My Tools 4 Care (MT4C), was
developed to support family carers of personswith ADRD and
multiple chronic conditions (MCC). MT4C was initialy
devel oped asahard copy workbook that was piloted and showed
promise in terms of helping family carers of persons with
dementia [13]. The next step was to work with Atmist (Web
developers), the research team, and family carersto develop a
feasible, acceptable, and easy-to-use Web-based version. MT4C
[14] is a self-administered, flexible, tailored intervention as
carers decide which activities they wish to engage in and when.
It can be used on acomputer, tablet, or smartphone. MT4C was
eva uated during a pragmatic mixed methods randomized control
trial with 199 carers between June 2015 and April 2017 and
was found to significantly increase participants hope in the
treatment group compared with the control group [15].

Of 92 participantsin the treatment group, 20 (22%) did not use
MTA4C over the three-month period. This is similar to other
Web-based internet intervention studies that reported a
substantial number of treatment group participants who did not
use the interventions [10,12]. The Consolidated Standards of
Reporting Trials-Electronic Health guidelines for reporting
Web-based intervention trial s recommend the common practice
of using an intent-to-treat analysis in trials that include users
and nonusers[16]. However, it isalso important to examinethe

https://www.jmir.org/2019/10/e14254

data of nonuser participants[17]. This paper reports asecondary
analysis to provide insight into the characteristics and the
differencein outcomes of hope, general self-efficacy, and quality
of lifein users versus nonusers of MT4C. This examination of
MT4C will inform the evaluation of future Web-based
interventionsfor family carersof personswith ADRD and MCC.

The aim of this secondary analysis was to examine differences
in outcomes (hope, self-efficacy, and quality of life) in
participants who used MT4C (users) in a three-month period
versus those who did not use it (nonusers) and to examine
reasons for nonuse. The following research questions guided
the study:

1 Was there a significant difference in demographic
characteristics in the users versus nonusers?

2. Weas there a significant difference in hope, self-efficacy,
and quality of life at three monthsin users versus nonusers?

3. What werethe reasons for nonuse from the qualitative data
collected for nonusers?

Those who did not use MT4C were not a control group, as they
had the opportunity to useit. The nonusers had been randomly
assigned to the treatment group but chose not to use MT4C. We
hypothesized that the users of MT4C will report a statistically
significant increase in hope, self-efficacy, and quality of life
compared with the nonusers.

Methods

Design

A detailed protocol [18] and 2 articles describing MT4C and
its eval uation have been published el sawhere[15,19]; thus, only
details relevant to this secondary analysis are provided herein.
Similar to the pragmatic trial, this study utilized a mixed
methods comparative design. The data reported here focus on
family carers alocated to the treatment group (N=101).
Qualitative data from the interviews and quantitative data from
the treatment group collected during the original study were
integrated in the results stage. Qualitative data were used to
understand the quantitative results.

Ethics

The primary study received ethical approval from the University
of Alberta Health Research Ethics Board (No. Pro00048721)
and the Hamilton Integrated Research Ethics Board (No.
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15-309). The initial ethics application included the ahility to
conduct a secondary analysis of the data.

Recruitment of Participants

Family carers were invited to participate if they were over the
age of 18 years and were caring for a person aged 65 years or
older living with ADRD and MCC in the community. In
addition, they needed to have avalid email address and access
to a computer. Family carers were recruited through multiple
community organizationsincluding Alzheimer Soci ety branches
in each province and advertisements in loca community
newspapers in Alberta. If they met the eligibility criteria, they
were asked to contact the researchers. Participants were

Duggleby et a

randomly assigned to a treatment or control group using
stratified permuted block randomization. Different consent
forms (onefor the treatment group and onefor the control group)
were used to blind participants regarding their group assignment.

Once consent was obtained, trained data collectors collected all
data (baseline, one month, and three months) viatelephone and
entered it into REDCap, a secure, password-protected
Web-based data collection service, offered at the University of
Alberta. Datacollection occurred from June 2015 to April 2017
and is reported in more detail in the study protocol [18]. Data
collection procedures for the treatment group and the number
of participants at each period are presented in Figure 1.

Figure 1. Datacollection procedures and numbers of participants. ADRD: Alzheimer disease and related dementias; GSES: general self-efficacy scale;
HHI: herth hope index; MT4C: My Tools 4 Care; SF-12v2: short-form 12-item health survey.
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Intervention

Following baseline interviews, participants in the treatment
group received free, password-protected access to MT4C for
three months. Research assistants, using a standardized script,
instructed the participantsto accessMT4C at their convenience
on a computer, tablet, or smartphone. A follow-up email was
sent to participants in the treatment group with instructions on
how to accessthe site and their login information. After logging
in, the first page provided instructions on how to use MT4C.
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Each Web page also contained a menu outlining the sections
that comprised MT4C: (1) about me; (2) common changes to
expect; (3) frequently asked questions,; (4) resources; (5)
important health information; and (6) calendar. MT4C aso
provided options to add formatted text, photos, and PDF files
in certain sections. All information entered by participants was
treated confidentially and was not accessible to the study team.
Participants also received an electronic copy of the Alzheimer
Society’s The Progression of Alzheimer’s Disease booklet [20],
a copy of the study questionnaires, and the MT4C toolkit
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checklist intended for participants to record their use of the
MTAC site. During the one-month interview, trained data
collectors encouraged nonusers to use MT4C. No changes or
alterations were made to MT4C during the study.

M easures

Data Collection

Data collected at baseline included age, gender, years in
caregiver role, employment status, ethnicity, household income
before taxes, living arrangement, the relationship to the person
with ADRD and MCC, and any assistance with caregiving. Data
regarding sex, age, and number of chronic conditions of the
person with ADRD and MCC were a so collected.

Data on family carers' hope, self-efficacy, and health-related
quality of life (HRQOL) were collected at baseline, one month,
three months, and 6 months by trained research assistants using
the measures outlined in the following section. Figure 1 outlines
the data collection procedures.

Herth Hope I ndex

To measure hope using the Herth Hope Index (HHI), participants
answered 12 questions scored on a Likert-type scale from 1
(strongly disagree) to 4 (strongly agree). A total hope score
(range 12-48) was reported (higher scoresindicate higher hope)
along with 3 subscales: (1) temporality and future, (2) positive
readiness and expectancy, and (3) interconnectedness. The HHI
has atest-retest reliability of 0.91 (P<.05) and criterion-related
validity r of 0.81 to 0.92 (P<.005) [21].

General Self-Efficacy Scale

The Genera Self-Efficacy Scale (GSES) is a measure of
perceived self-efficacy or belief that one can deal with difficult
tasks or cope with adversity using a 10-item 4-point scale [22].
Total scores ranged from 10 to 40. It is areliable tool with a
Cronbach alpha coefficient ranging from .76 to .90 (P<.05).

Short Form 12-1tem Health Survey

The SF-12v2 isameasure of HRQOL, consisting of 12 questions
measuring 8 domains of well-being and functioning (physical
functioning, role functioning, bodily pain, general health,
vitality, social functioning, emotional health, and mental health)
[23,24]. Responses to the 12 questions are summarized by 2
scores. physical component summary score (PCS; estimated
test-retest reliability of r=0.89) and a mental component
summary score (MCS; estimated test-retest reliability r=0.86)
that range from O to 100 [25].

Qualitative I nterviews

Interviews were semistructured and completed over the
telephone by a trained research assistant. All interviews were
audio-recorded and transcribed verbatim by an experienced
transcriptionist. Participants were asked questions such as What
were you thinking about when you worked on MT4C?; Did it
help you deal with significant changes?; What did you like best?;
and What did you like least? As indicated by the larger study
protocol, qualitative interviews were conducted with a
subsample of study participants. For those in the treatment
group, 6 of the 20 nonusers were interviewed using
semistructured interviews.

https://www.jmir.org/2019/10/e14254
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My Tools 4 Care Checklist (Use of My Tools 4 Care)

The MT4C checklist was developed by the research team and
was used to collect data on the participants' use of MT4C. The
checklist was intended for participants to keep track of the
number of times they accessed each section of MT4C and the
amount of time spent on each section. Data from the checklist
were used to determine the use of MT4C at one month and three
months.

Participants also made comments on the checklist about their
nonuse, which were considered qualitative data for this study.

Data Analysis

Data were entered in SPSS version 24 (IBM) and checked for
accuracy by atrained research assistant. Before data analysis,
participants were divided into 2 groups. (1) participants who
used MTAC at least once over three months and (2) participants
who did not use MT4C within the three-month period. Use of
MTAC was captured using a dichotomous variable, where
1=used MT4C at least once during the three-month intervention
period and O=did not use MT4C during the three-month
intervention period.

Participant Characteristics

Meansand SDswere used to represent continuous demographic
characteristics of participants and persons with ADRD and
MCC; categorical data were reported with numbers and
percentages. Chi-squared statistical analysis and t tests were
used to determine differences in demographic characteristics
between the groups.

Outcome Measures

Analysis of covariance (ANCOVA) was used to test the
differences in outcome variables between users and nonusers
at three months. Separate ANCOVA models were run for each
outcome, with the three-month outcome as the dependent
variable, group (usersand nonusers) astheindependent variable,
and baseline value of the outcome as the covariate. A P value
of <.05 was used for statistical significance, and 2-sided tests
were used. A complete case analysis was used, which means
wedid not impute for missing data (ie, we used people who had
a complete record for the 3 time points baseline, one month,
and three months).

Generalized estimating equations (GEE) were used to determine
differences between the 2 groups (users vs nonusers) over time
for the main outcome variables of HHI, GSES, and SF-12v2
MCS and PCS. GEE is an dternative statistical method
appropriate for repeated measures dataand ismoreflexible than
other methods (eg, repeated measures ANCOVA) because it
does not require that outcomes be normally distributed and can
handle both continuous and dichotomous outcomes. It can also
be used with small sample sizes [26]. Use was captured
dichotomoudly at 3 time pointsin the GEE models, with use=0
for all intervention group participants at baseline, and 1 (used)
or 0 (did not use) at one month and three months (depending
on use reported by participants at these time points). Separate
GEE models were run for each outcome (primary and
secondary).
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Reasons for Nonuse of My Tools 4 Care

Nonusers MTAC checklist and qualitative datafrominterviews
were analyzed using content analysis [27] and informed the
guantitative data in the results phase. Transcripts were read
overal by a trained research assistant and organized into
categoriesto address the study purpose. Trustworthiness of the
data was maintained by keeping an audit trail and using
participants’ words as much as possible.

Results

Comparison of User and Nonuser Participants

A total of 101 participantswere allocated to the treatment group
at baseline. Following baseline measures, 9 participants
withdrew and the remaining 92 participantsreceived instructions
on how to access MT4C. Figure 1 illustrates the number of
persons at baseline and three months. The mean age of all
participants in the treatment group was 63.5 years (SD 12.0),
and they had been carers for an average of 4.1 years (SD 3.9).

https://www.jmir.org/2019/10/e14254
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The majority of participants were female (73/92, 79%), white
(84/92, 91%), were living with a person with ADRD (63/92,
62%), and were the spouse of a person with ADRD (48/92,
52%). No statistically significant differences werefound in the
demographic characteristics of users and nonusers (Table 1).

The means and SDs of the outcome measures (HHI, GSES,
MCS, and PCS for each group at baseline and three months)
are presented in Table 2.

Table 3 provides the ANCOVA results for each outcome. The
group variable (users and nonusers) was significant for the GSES
outcome (P=.003), indicating that the use of MT4C during the
three-month period was associated with an increase in GSES
from baseline to three months. The use of MT4C was not
associated with significant differences in the other outcomes.

Table 4 provides the GEE model results and shows that the use
of MT4C was associated with an increase in GSES over three
months (P=.048). The use of MT4C was not associated with
significant changes in the other outcomes.
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Table 1. My Tools 4 Care users versus nonusers: baseline comparison characteristics.

Characteristics Used MT4C?(N=72) DidnotuseMT4C (N=20) Tota sample(N=92) P value
Carers
Gender, n (%)
Male 14 (19) 5 (25) 19 (20) 59
Female 58 (80) 15 (75) 73(79) 59
Age (years), mean (SD) 62.8 (12.2) 65.8 (11.3) 63.5 (12.0) 38
Caregiving (years), mean (SD) 3.9(4.0) 4.8 (3.6) 4.1 (3.9) .38
Education (years), mean (SD) 14.2 (2.9) 14.2 (2.8) 14.2 (2.9) 10
Chronic conditions, mean (SD) 2.3(1.6) 22(1.3) 2.2(1.6) .86
Marital status, n (%)
Married or living with someone 60 (83) 17 (85) 77 (84) .87
Single, widowed, divorced/separated 12 (17) 3(15) 15 (16) .87
Ethnicity, n (%)
White 66 (9) 18 (90) 84 (9) 97
Other 5(7) 2(10) 7(8) 97
Employed, n (%)
Yes 31 (4) 3(15) 34(3) .05
No 41 (57) 16 (84) 57 (6) .05

Living with carerecipient, n (%)

Yes 50 (6) 13 (6) 63 (68) 71

No 22 (31) 7(35) 29 (31) 71
Relationship to carerecipient, n (%)

Husband/wife/life partner 37 (51) 11 (55) 48 (52) 77

Other 35(9) 9 (45.0) 44 (48) 77

Finances meet needs, n (%)

Completely, very well, adequately 60 (8) 14 (7) 74 (80) .18

With some difficulty, not very well, totally inadequate 12 (17) 6 (30) 18 (19) .18
Household income, n (%)

<40,000 17 (24) 5(25) 22 (24) 99

>40,000 and <70,000 18 (25) 4(20) 22 (24) 99

>70,000 26 (36) 8 (40) 34(37) 99

No response 11 (15) 3(15) 14 (15) .99

Assistance with caring, n (%)
Yes 49 (68) 15 (75) 64 (70) 55
No 23(32) 5(25) 28 (30) 55
Carerecipient

Gender, mean (%)

Male 37(51) 11 (55) 48 (52) 77
Female 35 (49) 9 (45) 44 (48) 77
Age (years), mean (SD) 79.6 (7.7) 825 (6.5) 80.2 (7.5) 13
Chronic conditions, mean (SD) 10.6 (4.2 10.1(4.2) 105 (4.2 .63

aMT4C: My Tools 4 Care.
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Table 2. Mean and SD of outcomes at baseline and three months for users and nonusers.
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Outcomes Users MT4C? (N=72), mean (SD)

Nonusers MT4C (N=20), mean (SD)

Outcomes at baseline

pCS? 50.80 (12.01)
MCSE 46.41(10.38)
HHIY 39.08 (4.72)
GSES® 3241 (4.15)
Outcomes at one month
PCS 50.74 (11.14)
MCS 4757 (10.26)
HHI 39.45 (5.07)
GSES 32.99 (4.01)
Outcomes at three months
PCS 50.25 (10.99)
MCS 47.48 (9.74)
HHI 39.89 (5.18)
GSES 32.76 (4.43)

50.51 (9.62)
44.19 (11.66)
37.78 (6.16)

31.37 (4.17)

48.20 (8.83)
45.83 (12.89)
38.61 (5.92)
30.02 (4.92)

50.37 (7.84)
44.69 (12.02)
38.52 (5.70)
29.21(6.19)

M T4C: My Tools 4 Care.

bpcs: physical component score (SF-12v2).
°MCS: mental component score (SF-12v2).
9HHI: herth hope index.

€GSES: general self-efficacy scale.
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Table 3. Analysis of covariance results for outcomes from baseline to three months for users versus nonusers (group).
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Outcome Parameter estimate (95% Cl) P value
SF-12v22 (PCS? and MCS®; n=76)
PCS at three months
Intercept 16.09 (8.60 to 23.58) <.001
PCS—baseline 0.70 (0.56 t0 0.83) <.001
Group -1.36 (-5.43t02.72) 51
MCS at three months
Intercept 16.77 (6.03 to 27.51) .003
MCS at baseline 0.59 (0.39t0 0.79) <.001
Group 2.79 (-2.351t0 7.93) .28
HHI%(n=78)
HHI factor 1 at three months
Intercept 2.16 (-0.48 t0 4.80) A1
HHI factor 1 at baseline 0.81 (0.61 to 1.00) <.001
Group 0.59 (-0.35t0 1.53) 22
HHI factor 2 at three months
Intercept 4.21 (1.75t0 6.67) .001
HHI factor 2 at baseline 0.67 (0.49t0 0.84) <.001
Group 0.49 (-0.29t0 1.26) 22
HHI factor 3 at three months
Intercept 4.62 (2.09 t0 7.15) <.001
HHI factor 3 at baseline 0.62 (0.43t0 0.81) <.001
Group 0.49 (-0.40t0 1.38) .28
HHI total scoreat three months
Intercept 5.50 (-1.62 to 12.62) A3
HHI at baseline 0.84 (0.66 to 1.01) <.001
Group 1.47 (-0.62 to 3.56) a7
GSES® (n=77) at three months
Intercept 4.14 (-2.59 t0 10.86) 22
GSES at baseline 0.78 (0.58 t0 0.98) <.001
Group 3.23(1.12t05.33) 003

8SF-12v2: short-form 12-item health survey.
bpcs: physical component score (SF-12v2).
°MCS: mental component score (SF-12v2).
9HHI: herth hope index.

€GSES: general self-efficacy scale.
fSignificant at P<.05.
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Table4. Generalized estimating equation results for outcomes (repeated measures analysis over three months [time 2=one month; time 3=three months])
for users compared with nonusers. Time 2 (one month from baseline) was not a significant factor in time 3 outcomes.

QOutcome Estimate SE (95% ClI) P value
SF-12v2*
pcsP
Time3°
Group (users) -2.03 1.68(-5.32t01.27) .23
Time2 -0.23 0.94 (-2.07 to 1.60) .80
Mcs?
Time 3°
Group (users) 0.89 1.70 (-2.44t04.21) .60
Time 2 -0.15 1.06 (-2.22t0 1.92) .89
HHI®total
Time3°
Group (users) -0.38 0.86 (-2.06 to 1.30) .66
Time 2 -0.44 0.52 (-1.4510 0.58) 40
GSES'
Time3©
Group (users) 155 0.78 (0.01 to 3.09) 0489
Time2 0.06 0.42 (-0.77 t0 0.89) .89

83F-12v2: short-form 12-item health survey.
bpcs:; physical component score (SF-12v2).
CReference group.

dMCS: mental component score (SF-12v2).
€HHI: herth hope index.

fGsEs: general self-efficacy scale.
9Significant at P<.05.

Reasons for Nonuse of My Tools4 Care

Reasons for nonuse of MT4C reported in the qualitative data
included thefollowing: caregiving demands; problems accessing
and navigating the site; and preference for paper or in-person
contact. Participants reported being consumed with the role of
caregiving and as a result did not have enough time to use
MTAC. Asoneparticipant said: “...and | got to admit that it was,
uh, something that, uh, | didn’t go onto too much, just strictly
because of al the other things that were—were going on this
past month.” Those who were able to find alittle bit of time to
look at MT4C found they were quickly distracted by the care
recipient and ultimately did not useit. One participant described
having to stop using MT4C to tend to her husband: “Well, um,
| just finished reading it, and—and—and, then, | had to go off
because | had to go help my husband.”

Caregiving demands al so resulted in nonuser participantsfeeling
stressed. As one participant said: “1'm extremely stressed with
taking care of my wife, and so | lost the email with login
instructions.” Another indicated that the lack of energy was a
factor “...[1] work full time early morning to late evening...and

https://www.jmir.org/2019/10/e14254

at the end of the day, | don’t have the energy or time to go on
the computer.”

Problems accessing MT4C were related to poor internet
connections, computer literacy, and difficulties navigating the
site. Nonusers who lived in rural areas reported poor internet
connections:; “...my internet connection at homeis poor—I live
in a rural area” Several nonusers described their lack of
experience with computers (computer literacy): “No, it—it’s,
uh, as far as the computer is concerned, it’'s the—the operator
of it that's at fault.”; another said: “Um, well, | get frustrated
at myself when, you know, I’'m working on the website...”

Interms of difficulty navigating the site, participants described
forgetting the link to log in and difficulty printing instructions
for the site. A participant described her frustration with not
being able to find where she had previously been working on
the site after being interrupted by her husband, “he kept
interrupting me. Then, | couldn’t find where | left off to
continue...” Caregiving demands coupled with navigating the
site were the reason this participant did not use MT4C.
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Nonusers also seemed to have a preference for access to hard
copy or paper format of MT4C and interaction with other carers.
Asaparticipant said, “...Sometimes, you actually have to have
something printed in front of you, uh, and I’m better off—I'm
better with paper. In some instances, to sit and reflect, I’ m not
really good at what—I’m not really one of those people who
can do it all on-line” This participant described his lack of
experience with working on the Web, but also suggested his
preference was for paper. Another participant suggested a
preference for social interaction rather than Web-based tools:
“1 think—I think | know—and this is [chuckles]—this isn’t
specific to this Toolkit, but it sort of relates to it: um, | think
I’m the kind of person who gets alot more out of, you know,
actual social interaction around something.”

Thereasonsfor nonuse of MT4C, although reported as separate
issues, appeared to be interrelated. For example, the lack of
computer literacy meant it took more time to use MT4C, but
with caregiving demands, lesstime was available. Furthermore,
participants who are not computer literate became frustrated
and thus preferred a paper format.

Discussion

General Sdlf-Efficacy

The main findings of this study were a statistically significant
difference between the users and nonusers of MT4C with regard
to general self-efficacy (the confidence in their ability to deal
with difficult situations). General self-efficacy significantly
increased in the user group.

Other studies have found that general self-efficacy has a
significant positive relationship with the quality of life of family
carers of people with chronic illness [28]. For family carers of
persons with dementia, self-efficacy has been found to have a
significant relationship with health outcomes such as mental
health [29,30] and, in particular, is negatively correlated with
depression [31,32]. In the larger study, hope was found to be
positively associated with general self-efficacy [13]. When the
hope of participants increased, so did their confidence in their
ability to deal with difficult situations. However, in the larger
study using theintent-to-treat analysis, which included nonusers,
general self-efficacy was not found to be significantly different
in the treatment versus the control group, but hope was. It was
important to further examine differences between users and
nonusersin the treatment group, asthefinding that self-efficacy
was higher in users versus nonusers supports the intervention
model in which MTA4C has the potentia to increase quality of
life by increasing self-efficacy.

Reasons for Nonuse

The qualitative data suggested that caregiving demands,
accessibility to the site, and preference for a paper version or
face-to-face interaction were barriers to use for nonuser
participants. Caregiving demandswith subsequent family carer
lack of energy and feelings of stress are consistent with the
findings from the qualitative data from all participants in the
larger study [19]. Quality of life scores at each time period for
users and nonusers were not significantly different; however,
whether the nonuser group experienced amore pronounced lack
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of energy and higher levels of stressthan thosein the user group
is unclear. Future research should potentially also measure
fatigue and stress as possible barriers to the use of Web-based
interventions.

Poor connectivity to the internet was described as a barrier to
use of MT4C by nonuser participants. Web-based interventions
have been considered to be of benefit particularly for rural
populations because of considerations related to accessibility
[33]. However, poor connectivity to the internet, particularly
for persons in rural areas in Canada, is a barrier to the use of
any Web-based intervention [34,35]. Poor connectivity should
be a concern for any research with Web-based interventions
and possibly an exclusion criterion for participants in efficacy
and effectivenesstrials.

Computer literacy (ie, the ability to use computers and related
technology efficiently) appeared to be one of the barriers to
using MTA4C. Inclusion criteriafor the study included accessto
a computer and an email address. However, in this study, a
measure of computer literacy was not used. Park et al [36],
following an integrated review of health-related internet use of
family carers of children, suggested that Web-based
interventions should also include educational programs to
increase computer literacy. Although MT4C was previously
determined to be easy to use, an additional tell me more feature
could be embedded into the program to assist carers who have
low computer literacy.

What isunclear from our study isif accessissuesand computer
literacy resulted in some participant preferences for a paper
format and/ or face-to-face supportive interactions. Moreover,
the nonusersreferred in their commentsto in-person interaction
with other carers not Web-based interaction with other carers.
When interaction with other family carers was added to a
Web-based intervention, caregiving demand and computer
literacy were also found to have an impact on the perceived
benefit of a Web-based intervention [37]. This suggests that
Web-based interventions to support family carers of persons
with ADRD and M CC should not be the only format for support,
but opportunitiesto use apaper version of MT4C and in-person
face-to-face interactions are also important.

Limitations

This study wasasecondary analysis; thus, follow-up interviews
with nonuser participants were not conducted. Follow-up
interviews would have been completed to further explore
participants’ reasons for nonuse and to answer questions about
the relationship between computer literacy and their preferences
for apaper format. Low computer literacy and poor connectivity
were also not considered as exclusion criteria for the study,
possibly influencing the results.

Importantly, this comparison involves a sample that was not
randomly assigned, thus limiting the generalizability of the
study. Although there were no statistically significant differences
in the demographic characteristics between users and nonusers,
there may be a potential imbalance between the groups based
on unmeasured contextual characteristics. The findings
contribute to the developing model of theintervention; however,
in future studies, potential mediators and moderators should be
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identified and their influence on the outcomes of theintervention
should be evaluated.

Conclusions

Thefindings of this study reflect how comparisons of usersand
nonusers in Web-based intervention studies can improve
Web-based interventions and the design of future studies. The
statistically significant higher levels of general self-efficacy (or

Duggleby et a

usersof MT4C isanimportant finding. Family carers of persons
with dementia have reported significantly less self-efficacy than
carers of persons without dementia [38]. As such, MT4C can
potentially benefit family carerswho arewilling and ableto use
Web-based interventions. More research is needed to determine
if adding an educational program for computer literacy may
assist morefamily carersto accessthis Web-based intervention.
In addition, future research should explore the use of MT4C in

the confidence in the ability to deal with difficult situations) in  carerswith diverse cultural backgrounds and languages.
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