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Abstract

Background: The use of crystal methamphetamine (ice) and the associated harms for individuals, families, and communities
across Australia has been the subject of growing concernin recent years. The provision of easily accessible, evidence-based, and
up-to-date information and resources about crystal methamphetamine for the community is a critical component of an effective
public health response.

Objective: This paper aims to describe the codevelopment process of the Web-based Cracks in the Ice Community Toolkit,
which was developed to improve access to evidence-based information and resources about crystal methamphetamine for the
Australian community.

Methods: Development of the Cracks in the lce Community Toolkit was conducted in collaboration with community members
across Australia and with experts working in the addiction field. The iterative process involved the following: (1) consultation
with end users, including community members, crystal methamphetamine users, families and friends of someone using crystal
methamphetamine, health professional s, and teachers (n=451) via a cross-sectional Web-based survey to understand information
needs; (2) content and Web devel opment; and (3) user testing of a beta version of the Web-based toolkit among end users (n=41)
and experts (n=10) to evaluate the toolkit's acceptability, relevance, and appeal.

Results: Initial end user consultation indicated that the most commonly endorsed reasons for visiting a website about crystal
methamphetamine were “to get information for myself” (185/451, 41.0%) and “to find out how to help a friend or a family
member” (136/451, 30.2%). Community consultation also reveal ed the need for s mpleinformation about crystal methamphetamine,
including what it is, its effects, and when and where to seek help or support. Feedback on abetaversion of thetoolkit was positive
in terms of content, readability, layout, ook, and feel. Commonly identified areas for improvement related to increasing the level
of engagement and personal connection, improving the ease of navigation, and balancing a “low prevalence of use, yet high
impact” message. A total of 9138 users visited the website in the 3 months immediately post launch, and over 25,000 hard-copy
Cracksinthe Ice bookletsand flyerswere distributed across Australia. Of these resources, 60.93% (15,525/25,480) were distributed
to relevant organizations and mailing list subscribers, and 39.07% (9955/25,480) were ordered directly by individuals, services,
and community groups viathe Cracksin the Ice website.
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Conclusions: The codevelopment process resulted in an engaging Web-based resource for the Australian community to access
up-to-date and evidence-based resources about crystal methamphetamine. The Cracks in the Ice Community Toolkit provides
much-needed information and support for individuals, families, and communities.

(JMIR Ment Health 2018;5(1):€21) doi:10.2196/mental .8891
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Introduction

Background

The use of methamphetamine and related harms has been the
subject of growing concern among the Australian community
and media in recent years. Although methamphetamine is not
a new drug in the Australian market [1,2], growth in the
availability and consumption associated with the high-purity,
crystallineform of methamphetamine (crystal methamphetamine
or ice) has caused considerable concern among the community.
Recent data suggest that there has been a shift toward using
crystal (ice) rather than powder (speed) forms of
methamphetamine among regular methamphetamine users|[3,4]
as well as an increase in methamphetamine-related harms [2]
and deaths [5]. Indeed the physical, psychological, and social
harms associated with methamphetamine use are significant.
Major harms include increased risk of stroke and other
cardiovascular problems, dependence, psychosis and other
mental health problems, violence, and overdose [5-9].

In April 2015, the Australian Government established aNational
Ice Taskforce to provide advice to the government on the
impacts of crystal methamphetaminein Australiaand the actions
needed to address this growing problem. Findings from the
taskforce indicated that there was a clear need to support
families, workers, and communities to better respond to drug
and alcohol issues, including crystal methamphetamine use[10].
One critical aspect of responding to this issue is the provision
of easily accessible, evidence-based, and up-to-date information
and resources about crystal methamphetamine for the general
population. Over the past 10 to 15 years, there has been arapid
growth in the number of individualswith accessto theinternet,
with almost 40% of the world's popul ation now having access
to online information [11]. In 2017, 86% of Austraia’s
population were internet users [12] and an estimated 80% of
Australians use the internet to search for health information
[13]. The potentia of the internet to improve accessibility and
to overcome geographic and physical constraints makes it a
medium of growing importance for the dissemination of health
information, support, and treatment [14], including in relation
to substance use and mental health problems[15]. With similar
rates of internet access reported among active users of illicit
drugs [16], the potential for technology to reach marginalized
groups in the community islarge.

Objectives of This Study

Although there has been a proliferation of information about
crystal methamphetamine in Australia, both in the media and
on the Web, the credibility of such information is not always
apparent, and it islikely difficult for members of the community

http://mental .jmir.org/2018/1/e21/

to evaluate what is evidence-based and what is not. Thus, as
part of a coordinated response to the National Ice Taskforce
recommendation, the Cracksin the |ce Community Toolkit [17]
was devel oped. The Web-based toolkit was designed to improve
access to evidence-based and up-to-date information and
resources about crystal methamphetamine for Austraians,
including concerned community members, users, their friends
and family members, health professionals and emergency service
workers, and schools. This paper summarizesthe comprehensive
codevelopment and beta-testing process of the Cracks in the
|ce Community Toolkit.

Methods

Overview of the Codevelopment Process

Development of the Cracks in the Ice Community Toolkit was
abroad-reaching and iterative process, involving multiple phases
over an 18-month period. Asaninitial step, an Expert Advisory
Group (EAG), consisting of researchers with expertise in drug
and alcohol prevention and treatment, internet interventions,
and intervention development, was established to provide
guidance and advice throughout the development process.
Collaborations with consumer experts (ie, individuas with a
lived experience of addiction, especialy related to ice use, or
mental health issues) were also established to provide advice
throughout the development process. For example, consumer
experts contributed to initial brainstorming, provided feedback
on preliminary designsand different iterations of the Web-based
toolkit, reviewed the betawebsite, and provided ideas for future
development. Consumer participation is important to ensure
that consumer needs, concerns, and values are not overlooked
[18,19]. Engaging and linking with consumers was a critical
component of the codevel opment process and ensured a strong
end user voicein thefinal Cracksin the Ice toolkit.

The devel opment process was informed by the latest available
literature and data on crysta methamphetamine use
[2,4,7,8,20-22] and drug education [23] and was developed in
collaboration with community members across Australia and
expert collaborators. Development occurred across 3 specific
phases, which are outlined below:

1. Initia consultation with end users (Australian general
population, including concerned community members,
people who use crystal methamphetamine, their families
and friends, health professionals, and teachers) via a
Web-based survey

2. Content and Web development, in consultation with the
EAG and consumer experts

JMIR Ment Health 2018 | vol. 5 |iss. 1 |e21 | p.5
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3. Beta testing among end users and the EAG to ascertain
feedback about the acceptability and relevance of the Cracks
in the Ice Community Toolkit.

The codevelopment process is outlined in Figure 1, and key
phases are summarized in further detail below.

Phase 1: Initial End User Consultation

Design and Procedure

An anonymous Web-based self-report survey was conducted
with members of the Australian community between December
2015 and January 2016. Recruitment occurred viapaid Facebook
advertisements over a 2-week period that invited participants
to“ help to develop awebsite to improve accessto information
and support about methamphetamine. ” Eligible participants
were individuals aged 16 years or older who currently resided
in Australia, and all participants were required to provide
informed consent before completing the survey. The survey
sought to better understand information needs about crystal
methamphetamine among the Australian community, and to
gain feedback about preliminary design conceptsand preferences
to inform devel opment of the Web-based toolkit. At the end of
the questionnaire, all participants were given the opportunity
to providetheir email addressto enter the draw towin an Apple
iPad; email addresses were not linked to survey response data.
All aspects of the study were approved by the UNSW Sydney
Human Research Ethics Committee (HREC; HC15732). A fulll
copy of the questionnaire is available on request.

Measures

Demographic data collected included gender, age, place of
residence, occupation, and country of birth. Lifetime use of
methamphetamine was assessed using 2 items: “ Haveyou ever
used methamphetamine (al so known asice, speed, base, crystal
meth, meth, shabu, Tiny, goey or glass)?” (Yes or No) and “

What type of methamphetamine haveyou used ?” (Ice[crystal],
speed or base). Respondents who reported crysta
methamphetamine use were asked afurther set of itemsto assess
route of administration (smoking, injecting, other), history and
frequency of use, reasonsfor using, and intentionsto usein the
future. Harms associated with crysta methamphetamine use
were assessed among the whol e sample using an adapted version
of the Social Harm from Others Scale [24]. These items were
assessed to inform development of content for the Web-based

Champion et al

toolkit, particularly for family and friends of people who use
crystal methamphetamine. Participants were also asked to
indicate reasonsfor visiting an information website about crystal
methamphetamine, information areas of most interest, and
preferences for how and where to seek help related to ice use.
Finally, all respondents were asked to provide feedback on
preliminary design concepts (eg, logos, webpage layout, and
designs) to be included in the Web-based toolkit.

Data Analysis

Data were collated and analyzed in IBM SPSS Statistics 22
(IBM Corp, Armonk, NY, USA). Descriptive analyses were
conducted to illustrate the sampl e characteristics and summarize
interest in components of the proposed toolkit.

Phase 2: Content and Web Development

Content development occurred at multiple stages throughout
the devel opment process. First, apreliminary site structure was
developed in consultation with the EAG to identify key content
areas and target audiences for the Web-based toolkit. Feedback
on the structure was collected during Phase 1, with results from
end users confirming the key areas and target groups proposed
by the EAG. A key aim of this project wasto bring together the
best available evidence and resources about crystal
methamphetamine rather than creating entirely new material.
As such, the next step in the content development process was
to review existing resources developed by members of the
project team for the Positive Choices portal [23,25]. This portal
houses evidence-based drug education resources and factsheets
for school students, parents, and teachers, including those related
to methamphetamine, which were developed in relation to the
latest available literature. These factsheets were used as the
basisfor the development of the Cracksin the lce key webpages,
with adaptations made as necessary (eg, adapting content to
reflect ageneral population rather than a school-based audience).
Scholarly databases and relevant websites were also searched
using keywords related to methamphetamine (eg, “crystal
methamphetamine,” “ice,” “ice information™) to identify other
relevant resources to inform devel opment of webpage content.
All new content was devel oped by amember of the project team
with reference to existing evidence-based resources and the
relevant research literature and were subject to expert review
by at least two members of the EAG.

Figure 1. The codevelopment process of the Cracksin the Ice Community Toolkit.

External Advisory Group (EAG) and consumer experts

Phase 1:
Initial end user
consultation
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Assessment of Eligibility of External Resources

Existing resources devel oped by individuals or groups external
to the research team, such as guidelines and Web-based
programs, were independently reviewed by the Cracks in the
Ice project team. Resources were assessed for eligibility for
inclusion using an adapted version of the National Health and
Medical Research Centre Body of Evidence Matrix [26] against
4 specific criteria: (1) evidence base, (2) impact and utility, (3)
generdizability, and (4) applicability (see Multimedia Appendix
1 for additional information). In addition, resources were only
eligible for inclusion if they were less than 10 years old at the
time of development (ie, developed during 2006-2016), unless
ajustification could be made as to why the resource should be
included (eg, no other existing resources were available or the
resource addresses an important area of need). To avoid
duplication of content, resourceswereineligibleif their content
substantially overlapped with other resources already included
on the Cracks in the |ce website.

Readability Testing

To assess whether the vocabulary to be used in the devel oped
content was appropriate, potentially problematic words,
identified by 2 members of the research team, were checked for
their frequency of use in the English language, as an indication
of how well known and understood they would be by ageneral
population audience. This was conducted using the Oxford
English Dictionary Key to Frequency tool, where word
frequency isranked between Band 1 (extremely rare) and Band
8 (very common). All words within Bands 5 and 8 were
permitted for inclusion on the website. Words in Bands 1 to 3
were excluded or replaced. Band 4 words, described by the
Oxford English Dictionary as “recognisable to English
speakers,” were assessed on a case-by-case basis and included
if they were deemed to be the most appropriate term to use.
Terms that described specific mental health or physical health
conditions, for example, were included and a glossary hover
function was used to provide a definition for users.

Expert Review of | nformation for Aboriginal and Torres
Strait | slander People

The preliminary site structure for the Cracks in the I ce toolkit
included a webpage containing a directory of key support
services (by state and territory) specific to Aboriginal and Torres
Strait Islanders. Key support services and their relevant contact
information (eg, phone number, website, email, and postal
address) were collated during the scoping exercise described
previously. To ensure the information was presented in a
culturally appropriate manner, an Indigenous creative agency
was engaged to review the content and language and to create
the design elements used on the page. Recommendati ons made
included simplifying the language used throughout the webpage,
including more persona language (eg, “you” and “your”),
reordering of content to reflect that much of the key toolkit
information (eg, what is ice, its effects, and how to stay safe)
was aso relevant to Indigenous communities, and use of
landscapeimagery (eg, desert or beach) to represent the different
states and territories across Australia

http://mental .jmir.org/2018/1/e21/
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Phase 3: Beta Testing of the Web-Based Toolkit

Design and Procedure

Following Phases 1 and 2, a beta version of the Cracks in the
Ice Community Toolkit website was developed. Beta testing
was conducted among community members and the EAG to
ensure the Web-based toolkit was appealing, easy to understand,
and engaging, before being launched to the general public.
Individualswho participated in theinitial end user consultation
survey, and who agreed to being contacted in the future, were
sent an email invitation to participate in the second phase of
consultation. Participants were also recruited via social media
channels (Facebook and Twitter) and the research team's
persona and professional networks. Recruitment and betatesting
took place over a5-week period during August and September
2016. Respondents were required to be over the age of 16 years
and to be living in Australia to be eligible to take part, and all
participants were required to provide informed consent. All
participants were asked to view a beta version of the Cracksin
the Ice toolkit via a preview site and to complete a Web-based
survey (of approximately 60 min) to provide in-depth feedback
about the website. Members of the EAG (n=10) were aso
invited to participate in in-house betatesting viathe Web-based
survey. Approval was obtained from the UNSW HREC
(HC15732). A full copy of the questionnaire is available on
request.

Measures

Respondents were asked to provide closed and open-ended
feedback about the ease of navigation, whether the content was
easy to understand and informative, how much they liked or
disliked the images and infographics used on the website, their
likelihood of engaging with specific toolkit features (eg, aquiz
or bookmarking functionality to save resources), and overall
impressions.

Results

Phase 1: End User Consultation

Participants

A total of 451 participants provided consent and compl eted the
Web-based survey. Participants ranged in age from 16 to 71
years (mean 27.97 [SD 13.58] years), and 54.8% (246/451)
werefemale. Thevast mgjority of participants (410/451, 91.5%)
werebornin Australia, with approximately one-third (151/451,
34.0%) residing in New South Wales (NSW), a quarter in
Victoria (100/451, 22.5%), and 17.6% (78/451) in Queensland
a the time of the survey. Most respondents were employed
(279/451, 61.6%), although 10.5% (45/451) were unemployed
and morethan one-quarter (125/451, 27.9%) were students. The
sampleincluded avariety of different groups, including young
personsaged 16 to 24 years (243/451, 53.9%), parents (138/451,
30.6%), hedth professionals (23/451, 5.1%), and teachers
(9/451, 2.0%). A total of 4.9% (22/451) of the sampleidentified
as Aboriginal or Torres Strait |slander.

Patterns of Methamphetamine Use
Of the 451 survey participants, 37.8% (155/451) had used some
form of methamphetaminein their lifetime and 30.4% (137/451)

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e21 | p.7
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

had used crystal methamphetamine (ice). Of those who had used
crystal methamphetamine, 32.8% (44/134) reported using
weekly or more, 7.5% (10/134) used monthly, 18.7% (25/134)
used more than once a year but less than monthly, 10.4%
(14/130) had used once in the past year, and 30.6% (41/134)
had not used in the past year. The length of crystal
methamphetamine use ranged from “lessthan 1 month” (8/130,
6.2%) to “11 years or more” (13/130, 10.0%), with 68.4%
(89/130) using for 1 year or more. The most common route of
administration was smoking (125/137, 91.2%); however, nearly
one-quarter (32/137, 23.4%) had aso injected crystal
methamphetamine in the past. The majority of users (95/137,
69.3%) reported using other drugs alongside crystal
methamphetamine, most commonly cannabis (70/137, 51.1%),
alcohol (58/137, 49.6%), and tobacco (59/137, 43.1%).

Reasonsfor Using Crystal Methamphetamine

Table 1 summarizes the reasons given for using crysta
methamphetamine among those who reported crystal
methamphetamine use. The most commonly endorsed reasons
among lifetime and weekly users were the following: “I like
the feeling of being high” (lifetime: 75/137, 54.7%; weekly:
26/44, 59%) and “to party or socidize” (lifetime: 51/137, 37.2%;
weekly: 25/44, 57%).

Table 1. Reasonsfor using crystal methamphetamine among ice users.

Champion et al

Help-Seeking Preferences

When asked where they would be comfortable seeking help if
they needed help for their ice use, the most common responses
were a “friend or family member” (52/137, 38.0%), counselor
or psychologist (42/137, 30.7%), and genera practitioner
(39/137, 28.5%). Moreover, 21.9% (30/137) of crystal
methamphetamine users indicated that they would be
comfortabl e seeking hel p online; however, one-quarter (34/137,
24.8%) said that they would not fed comfortable asking for
help at al. Additionally, 51.2% (197/385) of al participants
indicated that they did not feel that effective treatments were
available for people seeking help related to the use of ice.

Social Harms Resulting From Someone Else’s Use of
Crystal Methamphetamine

Harms associated with someone else'scrystal methamphetamine
use were prevalent among our sample, with 60.5% (273/451)
reporting at least one social harm (mean 2.37 [SD 2.75]). The
most commonly reported harmswere asfollows: having serious
arguments or quarrels (162/451, 35.9%), friendship breakdown
(149/451, 33.0%), and being insulted or humiliated (138/451,
30.6%; see Table 2).

Reason for use

Ever used (N=137), n (%)?

Used weekly or more (N=44), n (%)

| like the feeling of being high 75 (54.7) 26 (59)
To escape redlity 53 (38.7) 25 (57)
To party or sociaize 51 (37.2) 13(30)
To avoid dealing with issues and thoughts 46 (33.6) 19 (43)
To feel confident 45 (32.8) 16 (36)
To think more clearly 38(27.7) 17 (39)
All my friends use it 28 (20.4) 7 (16)
| used it abit and now | cannot stop 22 (16.1) 13(30)
To help me focus at work 12 (8.8) 7 (16)

Parti cipants could endorse multiple reasons.

Table 2. Social harms associated with someone else’s use of crystal methamphetamine (N=451).
Harm n (%)
Ever had serious arguments or quarrels as aresult of someone using ice 162 (35.9)
Ever had friendships break up as aresult of someone using ice 149 (33.0)
Ever been insulted or humiliated by someone using ice 138 (30.6)
Ever had family problems or marriage difficulties because of someone using ice 130 (28.8)
Ever been a passenger with a driver who has been using ice 127 (28.2)
Ever had financial trouble as aresult of someone using ice 103 (22.8)
Ever been disturbed by loud parties or the behavior of someone using ice 99 (22.0)
Ever been pushed, hit, or assaulted by someone using ice 86 (19.1)
Ever had your property vandalized by someone using ice 75 (16.6)
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Table 3. Reasons for visiting awebsite about crystal methamphetamine (N=451).

Reason n (%)

To get information for myself 185 (41.0)
To find out how to get help for afriend or afamily member 136 (30.2)
| have heard the term “ice epidemic” and want more information 121 (26.8)
To get information for afriend or afamily member 123 (27.3)
To find out how to get help for myself 44 (9.8)

| am a health professiona and want more information to help a client 26 (5.8)

| am interested in trying ice in the future and want to know more information before | do it 12 (2.7)

| am ateacher and am looking for educational resourcesto usein class 3(0.7)

Parti cipants could endorse multiple reasons.

Information Needs About Crystal Methamphetamine

The mostly commonly endorsed reasons for visiting a website
about crystal methamphetamine were to “seek information for
myself” (185/451, 41.0%) and “to find out how to get help for
afriend or a family member” (136/451, 30.2%; see Table 3).
In terms of preferences for topic areas, respondents were most
interested in obtaining information about the “ effects of ice”
(199/451, 44.1%), “why do people useice?’ (134/451, 29.7%),
and “how many peopleuseice?’ (125/451, 27.7%). When asked
to provide open-ended feedback, participants indicated they
wanted additional information about arange of topics, including
how to help afamily member using ice, how to protect yourself
from aggressive behavior, the long-term effects of ice use, ice
and the law, and warning signs of dependence.

Phase 2: Content and Web Development

Content development was informed by the Web-based survey
with end users and the EAG, literature searching and scoping
of evidence, and consultation with external collaborators. The
betaversion of thetoolkit was structured to provideinformation
for the general Australian community across 3 key areas. ice
itself (“What is ice?’), its physical and mental health effects
(“What are the effects of ice?’), and where and how to access
support or treatment for issues related to ice (“ Staying Safe”).
Thetoolkit also included user-specific information and resources
for community groups and organizations, families and friends
of someone using crystal methamphetamine, health professionals
and emergency servicesworkers, and schools (parents, teachers,
and students). In addition to desktop computers, thetool kit was
also optimized for mobile phones, laptops, and tablet devices.
A hard-copy booklet was aso developed as a companion
resource to promote the Web-based toolkit and to provide
community groups (eg, support groups, local drug action teams),
health professionals, and individuals with tangible Cracks in
the Ice resources and information about crysta
methamphetamine. The decision to develop and distribute
hard-copy bookletswas madein consultation with the EAG and
is consistent with previous dissemination activities conducted
by the research team.

http://mental .jmir.org/2018/1/e21/

Phase 3: Beta Testing of the Web-Based Toolkit

Participants

A total of 41 participants completed the Web-based survey. The
mean age of participants was 34.4 years (SD 15.0) and 49%
(20/41) of the sample were female. Nearly half of the sample
(19/41, 46%) resided in NSW and almost one-quarter in Victoria
(9/41, 22%), with 61% (25/41) of al participants living in
metropolitan areas at the time of the survey and 39% (16/41)
inregional or rural areas. Over two-thirds of the sample (28/41,
68%) indicated that they knew someone who usesice, with 39%
(16/41) identifying themselves as a friend of an ice user and
20% (8/41) as afamily member of someone who usesice. The
sample consisted of individuals representing a variety of
different groups, including parents (16/41, 39%), students
(15/41, 37%), health professionals (7/41, 17%), and teachers
(2/41, 5%).

Participants viewed the beta site across a variety of Web
browsers (Chrome [16/41, 39%], Safari [11/41, 27%], Firefox
[6/41, 15%], and Internet Explorer [5/41, 12%]) and multiple
devices (mobile phone [18/41, 47%)], laptop [10/41, 26%],
desktop computer [5/41, 13%)], and tablets [5/41, 13%)]).

Feedback

Overal, feedback on the beta version of the Cracks in the Ice
Community Toolkit was positivein terms of content, readability,
layout, and aesthetic quality of the site. All community
participants (41/41, 100%) rated the content as easy to
understand and informative, and the vast majority (38/41, 93%)
rated the site’s navigation as “good” or “very good.” Example
qualitative feedback is provided in Multimedia Appendix 2.
The EAG wasa so positivein itsfeedback about the Web-based
toolkit, with the main areas for improvement relating to the
need to improve the ease of navigation and layout of information
on some content pages (see Multimedia Appendix 2 for example
feedback). Three quarters of participants (28/37, 75%) indicated
that they liked the toolkit's mission statement “Trusted,
evidence-based information about crystal methamphetamine,”
and morethan half (20/37, 54%) indicated that an evidence base
was most important when looking for information about crystal
methamphetamine.
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Summary of Modifications

The most commonly identified areas for improvement were
related to increasing the level of engagement and personal
connection with the site, improving ease of navigation, and
balancing the“low prevalence of use, yet high impact” message.
To address these concerns, a number of modifications were
made to the Web-based toolkit. To achieve greater user
engagement and personal connection, additional images and
infographics were included and quotes based on personal
experiences related to methamphetamine use were embedded
on all key pages of the website. In addition, content was
modified on the“How many people useice?’ webpageto reflect

Table 4. Overview of key content on the Cracks in the Ice website.

Champion et al

the difficulties in measuring methamphetamine use in the
genera population and to convey the message that although
rates of use might be low, the impact of crysta
methamphetamine use onindividuals, families, and communities
can be substantial. The project team also worked in consultation
with the Web developers to improve the layout and ease of
navigation, for example, including “Related Content” links on
each page and Show and Hide functionality to collapse large
amounts of text into smaller sections. Tables4 and 5 summarize
the key content included on the final Cracksin the |ce website
at the time of launch to the general public, and Figures 2-4
provide screenshots of key toolkit webpages.

Overarching topic Content
Get the Facts about Ice
What isice? «  Definition of methamphetamine and its different forms (“ice,” base, and speed)

» Information about the appearance, route of administration, purity, and street names for methamphetamines

How many people useice? .

Prevalence of methamphetamine use and related harmsin Australia

«  Trendsin methamphetamine use and harmsin Australia

Why do people use ice? .

Commonly reported reasons for using crystal methamphetamine

«  Reasons young people might use drugs, such as crystal methamphetamine
«  Tipsfor being assertive and drug refusal skills

What arethelaws about ice? .
and by state and territory

What are the effects of Ice .

Summary of thelaw for methamphetamine (including crystal methamphetamine)-related offencesin Australia

How methamphetamine affects the brain and body

«  Theshort- and long-term mental health effects of methamphetamine use
« Using"“ice” with other drugs, including reasonsfor polydrug use and the effects of using ice with stimulants,
depressants, and with medications

Staying Safe .
crystal methamphetamine

When and where to get help, including a self-assessment tool to provide feedback about one’s use of

«  How to support aloved one who is using methamphetamine
«  Support services for Aborigina and Torres Strait Islanders

Table 5. Overview of user-specific content on the Cracksin the Ice website.

User group Description

Community toolkit

The community toolkit provides|ocal councils, parents and citizen groups, community organizations, or concerned commu-

nity memberswith the appropriate tools (including factsheets, brochures, bookl ets, and PowerPoint presentation and talking

notes) for use at community forums and events

Families and friends

This section providesinformation about helping aloved onewho may be using ice, including tipsfor starting aconversation,

how to protect yourself, and where to get additional support

Health professionals

Factsheets, guidelines, and Web-based resources for professionals working across a range of sectors, including general

practitioners, frontline workersin hospital settings and emergency departments, frontline workersin acohol and other drug
settings, mental health practitioners (eg, psychologists, social workers, and counselors), paramedics, and police services

Schools

Accessto information and resourcesfor parents, teachers, and students, including webinars, factsheets, and interactive games

http://mental .jmir.org/2018/1/e21/
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Figure 2. The Cracksin the Ice Community Toolkit home page (at time of launch).

Crystal Methamphetamine
Trusted, evidence-Based

COMMUNITY TOOLKIT  FAMILIES & FRIENDS v

GETTHE FACTS ABOUTICE  WHAT ARE THE EFFECTS OF ICE?  STAYING SAFE
_ &

SCHOOLS v  HEALTH PROFESSIONALS ¥ ABOUTUS v

"If we can provide support to people from a young age we can help...”

GET THE FACTS ABOUT ICE

What is ice?
How many people use ice?
Why do people use ice?

What are the laws about ice?

. : WHAT ARE THE EFFECTS OF ICE?

Download the Cracks in the
Ice booklet

Usage Statistics

The Cracksinthe lce Community Toolkit was officially launched
on April 3, 2017. In the 3 monthsimmediately post launch, the
toolkit received a total of 9138 visitors. Excluding the
homepage, the most frequently visited toolkit pages were the
following: How many people useice?, the Community Toolkit,
and What is ice?. Since launch, a total of 25,480 hard-copy
Cracksin the | ceresources (14,040 booklets and 11,440 flyers)
have been distributed to individuas, organizations, and
communities across Australia. Of these resources, 60.93%

http://mental .jmir.org/2018/1/e21/
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How does ice work?

STAYING SAFE

When and where do | get help?
How do | support a loved one?

Support Services for Aboriginal
and Torres Strait Islanders

ICE BREAKER

Most teenagers have used ice

TRUE FALSE

What are the mental health effects of ice?

What happens when you use ice with other drugs?

Take the full quiz

(15,525/25,480) were distributed to relevant organizations and
subscribers on the Cracks in the Ice mailing list, and 39.07%
(9955/25,480) were ordered directly by individuals and
organizations viathe Cracks in the |ce website.

A full evaluation of engagement with the websiteis planned to
determine who is visiting the website, the usefulness of the
Web-based toolkit among visitors, and to better understand how
peopl e respond to the information provided in thetoolkit. These
datawill be used to better tailor and target the information and
resources on the Cracks in the Ice Community Toolkit.

IMIR Ment Health 2018 | vol. 5 | iss. 1 21 | p.11
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Figure 3. Screenshot of the Community Toolkit page (at time of launch).

The Community Toolkit provides Local Coundils, Parents and Citizen Groups, Community Organisations or concerned community
members with the appropriate tools (including fact sheets, brochures, booklets and PowerPoint presentation and talking notes) for use
at community forums and events.
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The Alcohel and Drug Feundation is implementing the national roll-out of the Local Drug Action Teams (LDAT) program to support

communities reduce alcohol and other drug harms and issues. Click here to find out more about the LDAT program.

Figure 4. Screenshot of the Families & Friends page (at time of launch).
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Discussion

Summary of Findings

This paper described the codevelopment process of Cracksin
thelce, aWeb-based tool kit designed to provide evidence-based
information and resources about crystal methamphetamine for
the Australian community. The codevelopment process was
broad-reaching and iterative, involving more than 450
community membersacrossthe country and expert collaborators
and researchersover an 18-month period. Theinitial Web-based
survey conducted with end users provided important insights
into the information needs of the Australian community in
relation to crysta methamphetamine and validated the
preliminary site structure. Results indicated that community
members were seeking information about crystal
methamphetamine, particularly in relation to its effects and
reasons for use, and were likely to visit a Web-based toolkit to
search for information for themselves and to help a friend or
family member. Social harms related to the use of crysta
methamphetamine were considerablein our sample, with nearly
one-third of the respondents reporting 1 or more harm related
to someone’s use of the drug. Overall, 63.6% (287/451) of the
Web-based survey sample reported either having ever used
crystal methamphetamine or experiencing at least one socia
harm from someone else's use of ice Thus, the mgjority of the
sample had lived experience of the impacts of crysta
methamphetamine use, either through their own use or that of
someone else.

Consistent with previous research [27,28], participants in this
study indicated that their preferred source of help would befrom
friends and family members. One in 4 ice users from our
Web-based scoping survey said that they would not feel
comfortable seeking any help for their ice use and only 21.9%
(30/137) said they would be comfortable seeking help online.
Additionaly, just over half of the whole sample (197/385,
51.2%) said they did not feel effective treatmentswere available
for methamphetamine use. Stigma and the belief that no
effective help is available are 2 of the most commonly stated
barriers to help-seeking for substance use and menta health
problems[29-31]. Internet-based interventions do hold promise
to overcome these barriers to care [32,33], particularly if
information can be presented in a nonjudgmental and
stigmatizing manner [34]. Further research is needed to clarify
the reasons why some individuals do not feel comfortable
seeking help onlinefor their methamphetamine use (eg, privacy
or stigma) and to understand how these concerns can be
addressed in online treatment delivery. Importantly, the Cracks
in the lce Community Toolkit was developed to provide
evidence-based information about ice, including information
about when and where to get help, and what types of treatment
are available, but not as a treatment intervention. Results from
the betatesting survey indicated that the Web-based toolkit was
well received by end users as a source of information about ice.

Overdll, the beta-testing results were overwhelmingly positive
and served to both reinforce the development work conducted
thusfar and further refine the tool kit to ensureit was asrelevant,
acceptable, and appealing as possible for the target audience.

http://mental .jmir.org/2018/1/e21/
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Threekey areasfor improvement emerged from the beta-testing
process. First, end usersindicated that they wanted an increased
level of engagement and persona connection with the site. In
response to this, additional images and infographics were
included across the website. Specifically, photos were paired
with real quotesfrom individuals about their experiencesrelated
to methamphetamine and prominently displayed on al key
pages across the Cracks in the Ice site. For example, the
homepage was modified to include arotating banner of different
pairs of images and quotes, for example, “If we can provide
support to people form a young age we can help.” Second,
beta-testing dataindicated that there was a clear need to improve
the ease of navigation on the website to ensure that site users
could easily locate the information they were seeking. To
improve navigation, the project team worked in consultation
with the Web developers to modify the layout across severa
webpages, for example, including drop-down menus on the
homepage, adding “Related Content” links on each page to
allow usersto easily navigate to similar content, and using the
Show and Hide functionality to collapse large amounts of text
into smaller sections. Third, betatesting reveal ed that there was
aneed to better covey a“low prevalence of use, yet highimpact”
message. To address this feedback, text was modified on the
How many people use ice? webpage to reflect the difficulties
in measuring methamphetamine use in the general population,
and additional sources of data on harms were included. In
addition, an infographic was devel oped to convey the message
that although rates of use might be low, the impact of crystal
methamphetamine use onindividuals, families, and communities
is substantial.

Community Response and Future Directions

Importantly, beta-testing data confirmed that end users valued
thetoolkit's emphasis on providing evidence-based information,
with more than half of participants indicating that an evidence
base was the most important aspect when looking for
information about crysta methamphetamine. Given the
considerable focus on ice use in Australia in recent times and
the potential for misinformation about crystal methamphetamine
to be disseminated viathe mediaand theinternet, akey strength
of the Cracksin the Ice Community Toolkit isthe ease of access
to evidence-based information and resources. To ensure that
the information and resources remain evidence-based and
up-to-date, important next steps for the maintenance of the
website will be to review the academic literature and other
relevant sources at regular intervals in the future and to update
the website accordingly. Sinceits launch, community response
has been positive, with steady increasesin visitorsto the Cracks
in the lIce website and regular requests to receive hard-copy
booklets and flyers. The dissemination and early demand for
hard-copy resources is another strength of Cracks in the Ice,
with booklets ordered by, and distributed to, a range of groups
across the country, including drug and alcohol services,
community centers, and support groups. Although developed
asacompanion resourceto the Web-based toolkit, dissemination
of hard-copy resources may be important for providing support
to people who are less familiar with Web-based resources, or
those without easy access to computers or the internet.
Ultimately, the fina Cracks in the Ice Community Toolkit
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provides Australians, including community groups, families
and friends of someone using ice, health professionals and
emergency service workers, and individual s affected by crystal
methamphetamine, with the much-needed evidence-based and
up-to-date information and support, in one easily accessible
Web-based toolkit.

Limitations

The findings presented in this paper should be considered in
light of some limitations. First, the sample recruited for the
initial end user consultation was not representative of the genera
Australian population, and preval ence of methamphetamine use
(155/451, 37.8%), including ice, was significantly higher than
the population rates [3]. Although we did not primarily target
methamphetamine users in our recruitment advertisements, it
islikely that our strategy attracted individuals with a particular
concern about methamphetamine use, that is, individuals who
use ice and their friends or family members. The Web-based
consultation survey was also restricted to individuals who use
theinternet, and in particular, Facebook. Nonethel ess, the survey
methodol ogy was successful inidentifying key knowledge gaps
and information needs in the community, aswell as design and
aesthetic preferencesfor the website, thereby directly informing
the development of the Web-based toolkit. It should also be
noted that the consultation survey was completed by only a
small number of teachers and health professionals, 2 target
audiences of the toolkit. Importantly, the content housed on

Champion et al

Cracksinthelcefor these 2 groups primarily draws on existing
resources that were previously developed in consultation with
end users (eg, the Positive Choices website, which was
developed with input from teachers, and guidelines devel oped
by expert health professionals). Nonethel ess, thereis opportunity
for future development work for the toolkit to involve further
consultation with teachers and health professionals. Similarly,
beta testing was conducted among a relatively small sample,
viaconvenience sampling, and may not be representative of the
general population. Fortunately, the Cracks in the lIce
Community Toolkit contains feedback loops and opportunities
for website users to submit questions and provide feedback,
ensuring the continuing involvement of additional community
members as the site is maintained into the future.

Conclusions

This recently developed Cracks in the Ice Community Toolkit
involved in-depth community consultation and brings together
the latest evidence and resources pertaining to crysta
methamphetaminein Australia. Ultimately, thetoolkit provides
the Australian community with acentral access point for trusted,
evidence-based, and up-to-date information about crystal
methamphetamine. Important next steps are to monitor
engagement and use of the website, to embed the most recent
evidence into the Web-based toolkit to ensure the currency of
information, and to remain responsive to emerging information
needs about crystal methamphetamine among the community.

Acknowledgments

This project was funded by the Australian Government Department of Health. The authors would like to thank the individuals
who so generously shared their experiences with them and allowed them to use their stories on the Cracksin the | ce website and
many community members from around the country who provided their input and feedback during the development of this
resource. The authors would also like to thank the external collaborators for their contributions to the development of Cracksin
the Ice: Professor Steve Allsop and Dr Nyanda McBride from the National Drug Research Institute, Curtin University, and Dr
Caitlin Hughes from the Drug Policy Modelling Program, National Drug and Alcohol Research Centre, UNSW Sydney. The
authors would like to thank Gilimbaa for their expert review and design of the webpage for Aboriginal and Torres Strait | slander
People and Netfront for the overall Web development and design of the Cracks in the Ice Community Toolkit.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Adapted version of the National Health and Medical Research Council body of evidence matrix.

[PDE File (Adobe PDF File), 36KB - mental_v5i1e21_appl.pdf ]

Multimedia Appendix 2

Example feedback from end users and the Expert Advisory Group about the beta-version of Cracksin the Ice.

[PDE File (Adobe PDF File), 17KB - mental_v5ile21 app2.pdf ]

References

1. Toppl, Degenhardt L, Kaye S, Darke S. The emergence of potent forms of methamphetamine in Sydney, Australia: acase
study of the IDRS as a strategic early warning system. Drug Alcohol Rev 2002 Dec;21(4):341-348. [doi:

10.1080/0959523021000023199] [Medline: 12537703]

http://mental .jmir.org/2018/1/e21/

IMIR Ment Health 2018 | vol. 5 | iss. 1 [e21 | p.14
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v5i1e21_app1.pdf&filename=d392e60ac243b37b1cdf4a74d59b02bd.pdf
https://jmir.org/api/download?alt_name=mental_v5i1e21_app1.pdf&filename=d392e60ac243b37b1cdf4a74d59b02bd.pdf
https://jmir.org/api/download?alt_name=mental_v5i1e21_app2.pdf&filename=0c6b9514dd9375eb20c2d6d2508b9798.pdf
https://jmir.org/api/download?alt_name=mental_v5i1e21_app2.pdf&filename=0c6b9514dd9375eb20c2d6d2508b9798.pdf
http://dx.doi.org/10.1080/0959523021000023199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12537703&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Champion et &

2. Degenhardt L, Sara G, McKetin R, Roxburgh A, Dobbins T, Farrell M, et al. Crystalline methamphetamine use and
methamphetamine-related harms in Australia. Drug Alcohol Rev 2017 Mar;36(2):160-170. [doi: 10.1111/dar.12426]
[Medline: 27286742]

3. Audtrdian Ingtitute of Health and Welfare. National Drug Strategy Household Survey 2016 Key Findings. Canberra: AIHW,
2016.

4.  Australian Institute of Health and Welfare. National Drug Strategy Household Survey detailed report 2013. Canberra:
AIHW; 2014.

5. Darke S, Kaye S, Duflou J. Rates, characteristics and circumstances of methamphetamine-related death in Australia: a
national 7-year study. Addiction 2017 Dec;112(12):2191-2201. [doi: 10.1111/add.13897] [Medline: 28603836]

6. Darke S, Kaye S, McKetin R, Duflou J. Major physical and psychological harms of methamphetamine use. Drug Alcohol
Rev 2008 May;27(3):253-262. [doi: 10.1080/09595230801923702] [Medline: 18368606]

7. McKetin R, Lubman DI, Ngjman JM, Dawe S, Butterworth P, Baker AL. Does methamphetamine use increase violent
behaviour? Evidence from a prospective longitudinal study. Addiction 2014 May;109(5):798-806. [doi: 10.1111/add.12474]
[Medline: 24400972]

8. DegenhardtL, Larney S, Chan G, Dobbins T, Weier M, Roxburgh A, et al. Estimating the number of regular and dependent
methamphetamine usersin Australia, 2002-2014. Med J Aust 2016 Mar 07;204(4):153. [Medline: 26937668]

9. McKetin R, Kelly E, McLaren J. The relationship between crystalline methamphetamine use and methamphetamine
dependence. Drug Alcohol Depend 2006 Dec 1;85(3):198-204. [doi: 10.1016/j.drugal cdep.2006.04.007] [Medline: 16723192]

10. Fina Report of the National Ice Taskforce. Canberra: Commonwealth of Australia; 2015.

11.  World Telecommunication /ICT Indicators database. Switzerland: International Telecommunication Union; 2013.

12. Internet World Stats. 2017. Usage and Population Statistics 2017 URL : https://www.internetworldstats.com/stats6.htm
[accessed 2018-02-21] [WebCite Cache ID 6xPBhyv7C]

13. McDaid D, Park A. BUPA Health Pulse. Online Health: Untangling the Web. London: BUPA; 2011.

14. Deady M, Kay-Lambkin F, Thornton L, Baker A, Teesson M. Social Influence, Addictions and the Internet: The Potential
of Web 2.0 Technologies in Enhancing Treatment for Alcohol/Other Drug use Problems. J Addict Res Ther 2012;s8(002).

15.  Cunningham JA, Gulliver A, Farrer L, Bennett K, Carron-Arthur B. Internet interventions for mental health and addictions:
current findings and future directions. Curr Psychiatry Rep 2014 Dec;16(12):521. [doi: 10.1007/s11920-014-0521-5]
[Medline: 25308390]

16. Strickland JC, Wagner FP, Stoops WW, Rush CR. Profile of internet access in active cocaine users. Am JAddict 2015
Oct;24(7):582-585 [FREE Full text] [doi: 10.1111/gjad.12271] [Medline: 26331803]

17. Cracksinthelce. URL: https://cracksintheice.org.au/ [accessed 2017-08-11] [WebCite Cache ID 6se6FBjZf]

18. Happell B, Ewart SB, Platania-Phung C, Stanton R. Participative mental health consumer research for improving physical
health care: Anintegrative review. Int J Ment Health Nurs 2016 Oct;25(5):399-408. [doi: 10.1111/inm.12226] [Medline:
27159221]

19. Linhorst DM, Eckert A. Involving people with severe mental illnessin evaluation and performance improvement. Eval
Health Prof 2002 Sep;25(3):284-301. [doi: 10.1177/0163278702025003003] [Medline: 12229070]

20. Roche A, McEntee A. Ice and the outback: Patterns and prevalence of methamphetamine usein rural Australia. Aust J
Rural Health 2017 Aug;25(4):200-209. [doi: 10.1111/gjr.12331] [Medline: 27868256]

21. McKetin R, Black E. Methamphetamine: What you need to know about Speed, Ice, Crystal, Base and Meth. Sydney:
Australian Government, Department of Health; 2014.

22. McKdl D, Hordern A, Stafford J, Roxburgh A, Breen C. NSW Drug Trends 2015: Findings from the lllicit Drug Reporting
System (IDRS). Sydney, Australia NDARC; 2016.

23. Stapinski L, Lawler S, Newton N, Reda B, Chapman C, Teesson M. Empowering young people to make Positive Choices:
Evidence-based resourcesfor the prevention of alcohol and other drug usein Australian schools. LCJ2017 Nov;21:152-167.
[doi: 10.18793/L.CJ2017.21.12]

24. Room R. Concepts and items in measuring social harm from drinking. J Subst Abuse 2000;12(1-2):93-111. [Medline:
11288477]

25. Positive Choices. URL: https://positivechoices.org.au/ [accessed 2017-08-11] [WebCite Cache ID 6se6tWhZp]

26. NHMRC. 2009. NHMRC additional levels of evidence and grades for recommendations for devel opers of guidelines URL :
https://www.nhmrc.gov.au/_files nhmrc/file/quidelines/devel opers/nhmrc levels grades evidence 120423.pdf [accessed
2018-02-26] [WebCite Cache ID 6xVutdr52]

27. Rickwood DJ, Deane FP, Wilson CJ. When and how do young people seek professional help for mental health problems?
Med J Aust 2007 Oct 1;187(7 Suppl):S35-S39. [Medline: 17908023]

28.  Jorm AF, Wright A, Morgan AJ. Where to seek help for amental disorder? National survey of the beliefs of Australian
youth and their parents. Med J Aust 2007 Nov 19;187(10):556-560. [Medline: 18021042]

29. AndradeLH, Alonso J, Mneimneh Z, Wells JE, Al-Hamzawi A, Borges G, et a. Barriersto mental health treatment: results
from the WHO World Mental Health surveys. Psychol Med 2014 Apr;44(6):1303-1317 [FREE Full text] [doi:
10.1017/S0033291713001943] [Medline: 23931656]

http://mental .jmir.org/2018/1/e21/ JMIR Ment Health 2018 | vol. 5 | iss. 1 €21 | p.15

(page number not for citation purposes)


http://dx.doi.org/10.1111/dar.12426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27286742&dopt=Abstract
http://dx.doi.org/10.1111/add.13897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28603836&dopt=Abstract
http://dx.doi.org/10.1080/09595230801923702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18368606&dopt=Abstract
http://dx.doi.org/10.1111/add.12474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24400972&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26937668&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2006.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16723192&dopt=Abstract
https://www.internetworldstats.com/stats6.htm
http://www.webcitation.org/6xPBhyv7C
http://dx.doi.org/10.1007/s11920-014-0521-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25308390&dopt=Abstract
http://europepmc.org/abstract/MED/26331803
http://dx.doi.org/10.1111/ajad.12271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26331803&dopt=Abstract
https://cracksintheice.org.au/
http://www.webcitation.org/6se6FBjZf
http://dx.doi.org/10.1111/inm.12226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27159221&dopt=Abstract
http://dx.doi.org/10.1177/0163278702025003003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12229070&dopt=Abstract
http://dx.doi.org/10.1111/ajr.12331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27868256&dopt=Abstract
http://dx.doi.org/10.18793/LCJ2017.21.12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11288477&dopt=Abstract
https://positivechoices.org.au/
http://www.webcitation.org/6se6tWhZp
https://www.nhmrc.gov.au/_files_nhmrc/file/guidelines/developers/nhmrc_levels_grades_evidence_120423.pdf
http://www.webcitation.org/6xVutdr52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17908023&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18021042&dopt=Abstract
http://europepmc.org/abstract/MED/23931656
http://dx.doi.org/10.1017/S0033291713001943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23931656&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Champion et &

30. Gulliver A, Griffiths KM, Christensen H. Perceived barriers and facilitators to mental health hel p-seeking in young people:
a systematic review. BMC Psychiatry 2010 Dec 30;10:113 [FREE Full text] [doi: 10.1186/1471-244X-10-113] [Medline:
21192795]

31. Thompson A, Hunt C, Issakidis C. Why wait? Reasons for delay and prompts to seek help for mental health problemsin
an Australian clinical sample. Soc Psychiatry Psychiatr Epidemiol 2004 Oct;39(10):810-817. [Medline: 15669662]

32. Boumparis N, Karyotaki E, Schaub MP, Cuijpers P, Riper H. Internet interventions for adult illicit substance users: a
meta-analysis. Addiction 2017 Sep;112(9):1521-1532. [doi: 10.1111/add.13819] [Medline: 28295758]

33. Tat RJ, McKetin R, Kay-Lambkin F, Carron-Arthur B, Bennett A, Bennett K, et al. Six-month outcomes of a Web-based
intervention for users of amphetamine-type stimulants: randomized controlled trial. JMed Internet Res 2015 Apr
29;17(4):€105 [FREE Full text] [doi: 10.2196/jmir.3778] [Medline: 25925801]

34. Douglass CH, Early EC, Wright CJC, Palmer A, Higgs P, Quinn B, et al. “Just not all ice users do that”: investigating
perceptions and potential harms of Australias |ce Destroys Lives campaign in two studies. Harm Reduct J 2017 Jul
14;14(1):45 [FREE Full text] [doi: 10.1186/s12954-017-0175-9] [Medline: 28705259]

Abbreviations

EAG: Expert Advisory Group

HREC: Human Research Ethics Committee
NSW: New South Wales

UNSW: University of New South Wales

Edited by SGipson; submitted 06.09.17; peer-reviewed by M Deady, SSmblett; commentsto author 20.10.17; revised version received
22.11.17; accepted 09.01.18; published 20.03.18.

Please cite as:

Champion KE, Chapman C, Newton NC, Brierley ME, Stapinski L, Kay-Lambkin F, Nagle J, Teesson M

A Web-Based Toolkit to Provide Evidence-Based Resources About Crystal Methamphetamine for the Australian Community:
Collaborative Development of Cracksin the Ice

JMIR Ment Health 2018;5(1):e21

URL: http://mental.jmir.org/2018/1/e21/

doi: 10.2196/mental.8891

PMID: 29559427

©Katrina Elizabeth Champion, Cath Chapman, Nicola Clare Newton, Mary-Ellen Brierley, Lexine Stapinski, Frances Kay-Lambkin,
Jack Nagle, Maree Teesson. Originally publishedin IMIR Mental Health (http://mental.jmir.org), 20.03.2018. Thisisan open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR
Mental Hedlth, isproperly cited. The complete bibliographic information, alink to the original publication on http://mental.jmir.org/,
aswell asthis copyright and license information must be included.

http://mental .jmir.org/2018/1/e21/ JMIR Ment Health 2018 | vol. 5 | iss. 1 |e21 | p.16
(page number not for citation purposes)

RenderX


http://www.biomedcentral.com/1471-244X/10/113
http://dx.doi.org/10.1186/1471-244X-10-113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21192795&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15669662&dopt=Abstract
http://dx.doi.org/10.1111/add.13819
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28295758&dopt=Abstract
http://www.jmir.org/2015/4/e105/
http://dx.doi.org/10.2196/jmir.3778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25925801&dopt=Abstract
https://harmreductionjournal.biomedcentral.com/articles/10.1186/s12954-017-0175-9
http://dx.doi.org/10.1186/s12954-017-0175-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28705259&dopt=Abstract
http://mental.jmir.org/2018/1/e21/
http://dx.doi.org/10.2196/mental.8891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29559427&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Furukawa et a

Original Paper

Cognitive and Behavioral Skills Exercises Completed by Patients
with Major Depression During Smartphone Cognitive Behavioral
Therapy: Secondary Analysis of a Randomized Controlled Trial

Toshi A Furukawa', MD, PhD; Masaru Horikoshi?, PhD; Hirokazu Fujita®, MD, PhD; Naohisa Tsujino®, MD, PhD;
Ran Jinnin®, MD, PhD; Yuki Kako®, MD, PhD; Sei Ogawa, MD, PhD; Hirotoshi Sato’, MD; Nobuki Kitagawa®, MD,
PhD; Yoshihiro Shinagawa®, MD, PhD; Yoshio Ikeda®, MD, PhD; Hissei Imai*!, MD, PhD; Aran Tajika™', MD, PhD;
Yusuke Ogawa'!, MPH, MD, PhD; Tatsuo Akechi', MD, PhD; Mitsuhiko Yamada'?, MD, PhD; Shinji Shimodera®,
MD, PhD; Norio Watanabe™, MD, PhD; Masatoshi Inagaki'*, MD, PhD; Akio Hasegawa®, PhD

1Department of Psychiatry and Cognitive-Behavioral Medicine, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan
2Center of Cognitive-Behavior Therapy, National Center of Neurology and Psychiatry, Kodaira, Japan

SCenter to Promote Creativity in Medical Education, Kochi Medical School, Kochi University, Nankoku, Japan

4Department of Neuropsychiatry, Toho University School of Medicine, Tokyo, Japan

5Department of Psychiatry and Neurosciences, Hiroshima University Graduate School of Biomedical & Health Sciences, Hiroshima, Japan
6Department of Psychiatry, Hokkaido University Graduate School of Medicine, Sapporo, Japan

"Harimayabashi Clinic, Kochi, Japan

8Hokudai-dori Mental Heslth Clinic, Sapporo, Japan

9shiki Clinic, Nagoya, Japan

1ONarumi Himwari Clinic, Nagoya, Japan

11Department of Health Promotion and Human Behavior, Kyoto University Graduate School of Medicine/School of Public Health, Kyoto, Japan
2National Institute of Mental Health, National Center of Neurology and Psychiatry, Kodaira, Japan

Bpepartment of Psychiatry, Kochi Medical School, Kochi University, Nankoku, Japan

14Okayama University Hospital, Okayama, Japan

15Advanced Telecommunications Research Institute International, Kyoto, Japan

Corresponding Author:

Toshi A Furukawa, MD, PhD

Department of Psychiatry and Cognitive-Behavioral Medicine
Nagoya City University Graduate School of Medical Sciences
Kawasumi 1, Mizuho-cho, Mizuho-ku,

Nagoya, 467-8601

Japan

Phone: 81 52 753 9491

Email: furukawa@kuhp.kyoto-u.ac.jp

Abstract

Background: A strong and growing body of evidence has demonstrated the effectiveness of cognitive behavioral therapy (CBT),
either face-to-face, in person, or as self-help viathe Internet, for depression. However, CBT isacomplex intervention consisting
of several putatively effective components, and how each component may or may not contribute to the overall effectiveness of
CBT is poorly understood.

Objective: Theam of this study wasto investigate how the users of smartphone CBT use and benefit from various components
of the program.

Methods: Thisis a secondary analysis from a 9-week, single-blind, randomized controlled trial that has demonstrated the
effectiveness of adjunctive use of smartphone CBT (Kokoro-App) over antidepressant pharmacotherapy alone among patients
with drug-resistant major depressive disorder (total n=164, standardized mean differencein depression severity at week 9=0.40,
J Med Internet Res). Kokoro-App consists of three cognitive behavioral skills of self-monitoring, behavioral activation, and
cognitive restructuring, with corresponding worksheets to fill in. All activities of the participants learning each session of the
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program and completing each worksheet were uploaded onto Kokoro-Web, which each patient could use for self-check. We
examined what use characteristics differentiated the more successful users of the CBT app from the less successful ones, split at
the median of change in depression severity.

Results: A total of 81 patients with major depression were alocated to the smartphone CBT. On average, they completed 7.0
(standard deviation [SD] 1.4) out of 8 sessions of the program; it took them 10.8 (SD 4.2) days to compl ete one session, during
which they spent 62 min (SD 96) on the app. Therewere no statistically significant differencesin the number of sessions completed,
time spent for the program, or the number of completed self-monitoring worksheets between the beneficiaries and the
nonbeneficiaries. However, the former completed more behavioral activation tasks, engaged in different types of activities, and
also filled in more cognitive restructuring worksheets than the latter. Activities such as “test-drive a new car,” “go to a coffee
shop after lunch,” or “call up an old friend” were found to be particularly rewarding. All cognitive restructuring strategies were
found to significantly decreasethe distresslevel, with “What would be your advice to afriend who hasasimilar problem?’ found
more helpful than some other strategies.

Conclusions: The CBT program offered via smartphone and connected to the remote server is not only effective in aleviating

depression but also opens a new avenue in gathering information of what and how each participant may utilize the program. The
activities and strategies found useful in this analysis will provide valuable information in brush-ups of the program itself and of

mobile health (mHealth) in general.
Trial Registration:

Japanese Clinical Trials Registry UMIN CTR 000013693; https:.//upload.umin.ac.jp/cgi-open-bin/ctr_e/

ctr_view.cgi?recptno=R000015984 (Archived by WebCite at http://www.webcitation.org/6uépxV wik)

(JMIR Ment Health 2018;5(1):e4) doi:10.2196/mental.9092

KEYWORDS

major depressive disorder; smartphone; cognitive therapy; telemedicine

Introduction

Cognitive behavioral therapy (CBT) is the psychotherapy with
the strongest evidence base for the treatment of depression [1-3].
CBT isindeed the only psychotherapy that has been shown to
beat the pill placebo condition, the gold standard control
condition in the evaluation of medical interventions [4]. It has
aso been demonstrated to show comparable efficacy as
antidepressant pharmacotherapy, which is the mainstay of the
treatment for major depression today [5].

The broad umbrella term of CBT, however, now subsumes
various and different behavioral and cognitive skills such as
self-monitoring, behavioral activation, cognitive structuring,
assertion training, structured problem solving, mindfulness, and
others [6]. The relative contributions of these various
components to the overal efficacy of CBT remain uncertain
and debated [ 7-9]. So-called dismantling studies or component
studies to disentangle individual constituents of broadly
conceived CBT have been largely underpowered and
inconclusive, as each study can only examinethe value of adding
one particular component in question in a relatively limited
number of patients[10,11]. Another major issue of such studies
is whether the intended components are actually administered
by the therapists and received by the patients, although more
recent trials attempt to assure their delivery through audio or
video recordings.

The development of information and communication
technol ogies, however, isopening new opportunitiesto monitor
the delivery of CBT skillsand to study differential contribution
of various componentsof CBT. The CBT itself can bedelivered
remotely [12], and the patients’ progress can be remotely
monitored [13,14]. Ecologicad momentary assessment or
experience sampling enables more fine-tuned follow-up of

http://mental .jmir.org/2018/1/e4/

patients' usage of and responses to the program [15,16]. We
have developed a smartphone CBT app, named Kokoro-App
(kokoro means mind in Japanese), with the integrated
Kokoro-Web secure server to which all the activities of the
patients with the app are uploaded. Kokoro-App teaches three
distinctive CBT skills, namely self-monitoring, behavioral
activation, and cognitive restructuring and provides interactive
worksheets that the patients can fill in for each task.

The effectiveness of the system was demonstrated in a
randomized controlled trial (RCT) comparing antidepressant
medication switch plus Kokoro-App against antidepressant
medication switch alone among patients who had been
unresponsive to one or more antidepressants: the effect size of
the intervention was a standardized mean difference of 0.40 in
depression severity as measured by masked assessors (P<.001)
[17]. This study aims to examine how the patients used the
smartphone CBT app during the trial and to investigate what
use characteristics differentiated the more successful users of
the CBT app from the less successful ones.

Methods

Study Design

The original study was a 9-week, multicenter, parallel-group
RCT comparing antidepressant medication switch plus
smartphone CBT against medication switch alone among
patients with antidepressant-resi stant depression [17] (Japanese
Clinical Trials Registry UMIN CTR 000013693). A total of
164 patients who had not responded to one or more
antidepressants at adequate dosage for 4 or more weeks [18]
wererandomized 1:1 to theintervention or the control arm. The
RCT has been registered in the Japanese trials registry (UMIN
CTR 000013693).
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The randomized comparison showed that the adjunctive use of
smartphone CBT brought about 2.5 (95% CI 1.2-3.7, P<.001)
points greater reduction in the Patient Health Questionnaire-9
(PHQ-9) [19] scores and 4.1 (95% CI 1.5-6.6, P=.002) points
greater reduction in the Beck Depression Inventory-l1 [20]
scores after 9 weeks[17]. This study focuses on the 81 patients
who were randomized to the smartphone CBT arm and describes
and analyzes the patients' use of Kokoro-App.

Kokoro-App

Kokoro-App is a smartphone CBT app and consists of four
parts. sessions, mind maps, actions, and thoughts (Figure 1).

There are eight sessions in which several cartoon characters
provide psychoeducation through easy but fun conversations.
First, the welcome session explains CBT, aswell as how to use
iPhone and Siri (voice recognition on iPhone). Sessions 1 and
2 explain how to self-monitor one's reactions to various
situations according to the cognitive behaviora model. The
sessions introduce mind maps in which the patient can enter
details of the situation and hisreactionsto it in terms of emotion
and its degree, automatic thoughts, bodily reactions, and
behaviors. The patient chooses between four emotions of sad
or depressed, anxious or worried, angry, and happy and rates
its strength in five grades between 0 and 5.

Figure 1. A screenshot from Kokoro-App.

Furukawa et al

Sessions 3 and 4 explain behavioral activation according to two
principles of “When the body moves, so does the mind” and
“Start small and near.” When the patient clicks on actions, lists
of candidate activities for behavioral activation personal
experiments pop up. The candidates are categorized by the usual
time they require to complete into (1) less than 5 seconds, (2)
less than 5 min, (3) less than 60 min, and (4) 60 min or more.
The patient chooses a candidate and rates his expected mastery
and pleasure levels. When the patient completes the personal
experiment, he can enter his achieved mastery and pleasure
levels. The patient can also enter his own persona experiment
task. After his own experiments, the patient can recommend
certain activities by clicking on “Nicel” button and the number
of “Nice!l”swill be shared by all the patients.

Sessions 5 and 6 explain cognitive restructuring. After providing
a rationale for cognitive restructuring, the app provides four
interactive items to guide the patient to alternative thoughts.
The patient first picks up amind map to work on. Thefirst item,
“fact glasses,” asks classic questions about evidence for and
evidence against the automatic thought, such as“What facts do
you have to support this thought?’ and “What facts are there
that do not support this thought?’ Then the item combines the
patient's answers automatically and says, “ So you believe XXX
but YYY. If you think this way, how do you feel now?’ and
asks the patient to rerate his feeling.

SESSIONS

7 Hi, Oliver,
Ll Welcome to Kokoro-app!
=

INTRODUCTION

What is CBT?

What is K67

4 K6

7 points

How to use iPhone / iPad

11/30

@ Session 1: HOW YOUR MIND WORKS

1-1 How your mind works

11/30

1-2 Let's draw vour mind map

 e—
 —
- o—

SESSION
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Figure 2. A screenshot from Kokoro-Web.
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The second item is called “% Calculator,” which does similar ~ Statistical Analyses
things as the fact glasses. It asks, “How confident are you in
your thought AAA?’ then lets the patient choose between 1%
and 99%. Thenit asks, “ So you think your thought AAA is99%
correct. But then what can there be in your other 1%7?" The
patient will then answer XXX, and the item will then ask, “ So
if you think XXX, how would you feel now?’ The third item We next subdivide the patients into beneficiaries and
is “friend’s call” The item says, “Ring, ring, ring. You have nonbeneficiaries from Kokoro-App at the median change score
just received a phone call from your best friend, saying AAA.  of the PHQ-9 and compare each group’s use of the Kokoro-App.
What advice would you give to her?’ Therest isthe same. The ~ Because the same patient contributed avariable number of mind
last itemis“What-now microphone” Theitemgoes, “Let’sjust Maps, behavioral activations, or cognitive restructurings to
suppose that your thought AAA istrue. If so, what can bedone — account for the within-person clustering effect, we used the
now?’ The patient will then make an action statement, and the  mixed effects model where appropriate. Given the observational
item will then ask, “What if you did do XXX, how would you and hypothesis-generating nature of this study, we set the
be feeling?’ threshold for statistical significance for each comparison at

. . . . ) nominal P<.05 throughout. We used STATA (StataCorp) version
The epilogue session summarizes all the previous sessionsand 14

also providestips for relapse prevention.

Each session is expected to take 1 week. The new sessoncan  Results
be opened only a week after the last session was started and ] o
after one homework has been completed. Patient Characteristics

Table 1 summarizes the baseline demographic and clinical
K okoro-Web characteristics of the cohort. Patients were typically around 40
All the activities of the patlent with KOkOfO—App are Up| oaded years of age, had some h|gher eduoation, q |ght|y morethan half
to the central server and can be viewed on Kokoro-Web (Figure  \were in some employment, and slightly less than half were
2) by the patient, as well as by his treating physician. married. They had had several depressive episodes, had been
Kokoro-Web was developed seamlessly and integratively with  in the current depressive episode for almost 2 years, and were

Kokoro-App. The communication between the app and the  jn moderately to severely depression at baseline.
server through the Internet was certificated by Secure Sockets

Layer.

We first present the descriptive details of how the patients
utilized Kokoro-App. The continuous outcomes are summarized
by mean and SD and the dichotomous outcomes by number and
percentage.
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Table 1. Baseline demographic and clinical characteristics of the cohort.

Furukawa et al

Characteristics Mean SD?or n (%)
Demographic
Age (years), mean (SD) 40.2 (8.8)
Women, n (%) 46 (57)
Education (years), mean (SD) 14.6 (2.5)
Employment status
Employed full-time, n (%) 34 (42)
Employed part-time, n (%) 709
On medical leave, n (%) 21 (26)
Housewife, n (%) 6(7)
Student, n (%) 0(0)
Retired, n (%) 0(0)
Not employed, n (%) 13 (16)
Marital status
Single, never married, n (%) 34 (42)
Single, divorced, separated or widowed, n (%) 13 (16)
Married, n (%) 34 (42)
Clinical
Age of onset at first episode (years), mean (SD) 31.8(10.8)
Number of previous depressive episodes, mean (SD) 3.4(4.9)
Length of current episode (months), mean (SD) 24.2 (46.3)
PHQ-9P at baseline, mean (SD) 135(55)
BDI-11° at baseline, mean (SD) 282(11.2)

83D: standard deviation.
bPHQ-9: Patient Health Questionnaire-9.
°BDI-I1: Beck Depression Inventory 2nd edition.

Kokoro-App Use Statistics

Table 2 shows the use statistics of Kokoro-App by the 81
patients.

On average, the patients completed 7.0 out of 8 sessions; it took
them 10.8 days to complete one session, during which they
spent 62 min on the app reading the sessionsand a so completing
their respective homework (self-monitoring, behavioral
activation, or cognitive restructuring).

They filled in 10 mind maps, more often for sad or depressed,
or anxious or worried feelings but also for angry or happy
feelings. They performed 14 behaviora activation personal
experiments through which they had anticipated and achieved
moderate levels of mastery and pleasure. With respect to
cognitive restructuring, they generated an average of six
alternative thoughts using fact glasses, % Calculator, friend's
call, or what-now microphone almost equally fregquently.

http://mental .jmir.org/2018/1/e4/

Behavioral Activations

We analyzed the behavioral activations completed by the
patients according to their frequencies, thelevel of mastery and
pleasure they achieved, and how unexpectedly good they were.

The most frequently chosen behavioral activations were, in the
descending order, “Listen to favorite music,” “ Read books and
magazines,” “Brew and drink coffee,” and so on (Table 3). The
levelsof mastery or pleasure expected or achieved weretypically
intherange 3to 5 on ascale of 0to 10.

However, when selected for the levels of achieved mastery or
pleasure, very different sets of activities emerged (Tables 4 and
5). These tables are limited to such activities that were reported
at least three times. Activities that achieved very high levels of
mastery or pleasure included “ Test-drive a new car,” “Go to a
coffee shop after lunch,” “Call up an old friend,” and “ Exercise””
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Table 2. Use statistics of Kokoro-App.

Use statistics Mean (SD?), range, and median
Overall

Sessions completed, mean (SD), range 7.0(1.4), 1-8

Days taken to complete one session, mean (SD), range 10.8 (4.2), 6.3-31

Actual time (min) per session, mean (SD), range, median 62.3 (96.30), 0-677, 39

Self-monitoring
Mind maps, no. completed per person, mean (SD), range 10.4 (10.5), 0-45

Mind maps, no. completed per person, by emotion

Sad or depressed, mean (SD), range 3.2(3.7),0-16
Anxious or worried, mean (SD), range 3.0(3.3),0-18
Angry, mean (SD), range 2.4 (3.4),0-16
Happy, mean (SD), range 19(3.1),0-20
Level of emation recorded (on a scale of 0-5)
Sad or depressed, mean (SD) 34(1.3)
Anxious or worried, mean (SD) 35(1.3)
Angry, mean (SD) 35(1.3
Happy, mean (SD) 3.2(1.3)

Behavioral activation
Behaviora activations, no. completed per person, mean (SD), range 13.8(17.3), 0-118

Level of mastery or pleasure by behavioral activation (on a scale of 0-10)

Mastery expected, mean (SD) 45(2.8)
Mastery achieved, mean (SD) 43(3.0)
Pleasure expected, mean (SD) 4.8(2.7)
Pleasure achieved, mean (SD) 47(2.9)

Cognitiverestructuring
Cognitive restructuring, no. completed per person, mean (SD), range 6.2 (6.3), 0-31

Cognitiverestructuring items used, per person

Fact glasses, mean (SD), range 2.0(2.0), 0-11
% Calculator, mean (SD), range 15(1.8),0-10
Friend's call, mean (SD), range 15(1.6),0-7
What-now microphone, mean (SD), range 14(15),0-7

83D: standard deviation.
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Table 3. Behavioral activations: top 10 activitiesin terms of frequency and their mastery or pleasure levels.

Activity Freguency (number of reports) Mastery Pleasure

Expected Achieved Expected Achieved
Mean (SD? Mean(SD) Mean(SD) Mean (SD)

Listen to favorite music 95 5.2(3.0) 5.0(3.3) 5.9(2.7) 5.7 (2.9)
Read books and magazines 71 4.9(3.0) 45 (3.3) 53(2.7) 4.8(2.8)
Brew and drink coffee 50 35(3.2) 3.1(2.6) 38(22) 3.8(2.5)
Hum atune 41 2.9(25) 2.3(1.9) 3.8(2.1) 34(2.2)
Take along bath 36 3.6(2.0) 39(25) 4.4(1.9) 45(2.4)
Throw away something you don’'t need from the drawer 33 43(1.9) 39(24) 3.6 (2.0) 35(21)
Go to a coffee shop after lunch 27 8.4 (1.8) 83(2.2) 8.4 (1.8) 83(21)
Put some bath powder in the bathtub 24 2.9(2.0) 3.3(21) 4.1 (2.0) 4.4(2.0)
Close your eyesfor 3 min 21 29(1.7) 26(2.2) 2711 2523
Take a different route on the way back home 20 3.0(14) 34(2.3) 31(11) 3.3(2.2

83D: standard deviation.

Table 4. Behavioral activations: top 10 activities in mastery achieved and their frequencies.

Activity Frequency (number of reports) Mastery achieved, mean (SD?)
Test-drive anew car 3 9.7 (0.6)
Go to a coffee shop after lunch 27 8.3(2.2
Exercise 3 8.3(2.9)
Call up an old friend 4 7.8(2.9)
Go to yogawith afriend 6 7.2(1.2)
Go to ahairdresser 3 6.7 (1.5)
Gotoagym 7 6.6 (3)
Walking 8 6.5(0.8)
Get a haircut 4 6.5(3)
Go to ameal with afriend 13 6.3(2.8)
83D standard deviation.
Table5. Behavioral activations: top 10 activities in pleasure achieved and their frequencies.
Activity Frequency (number of reports)  Pleasure achieved, mean (SD?)
Test-drive anew car 3 9.7 (0.6)
Call up an old friend 4 9.0(1.9)
Exercise 3 8.7(2.3)
Go to a coffee shop after lunch 27 8.3(2.1)
Go to yoga with afriend 6 78(1)
Call up afamily and hear their voice 5 7.4 (1.5)
Go to ameal with afriend 13 7.2(2.3)
Go out for aluxurious lunch 17 6.8 (2.9)
Take awak 8 6.6 (2
Nail art 4 6.3(3.8)
83D standard deviation.
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Some activities brought greater levels of mastery and pleasure
than initially expected. Such pleasant surprises included
“Exercise” “Do a makeup,” “Buy a comic book at a
convenience store,” “Call up an old friend,” or “Go out for a
luxurious lunch” (Tables 6 and 7).

Cognitive Restructurings

All the cognitive restructuring items showed statistically
significant reductions in sad or depressed, anxious or worried,
or angry feelings when the emotion levels were compared
pre-post within each situation that the patient worked on (Table
8). Typicdly, the level of emotion went down from
approximately 3.5 to 2.1, showing a reduction greater than 1
point, on ascale of 0to 5.

When the four tools were compared against each other, again
within each situation, friend's call and % Calculator both
outperformed fact glasses. The average changein emotion level
was-1.6(SD 1.3),-1.5(SD 1.3), -1.4(SD 1.3), and 1.3 (1.3),

Furukawa et al

respectively, for friend’s call, what-now microphone, %
calculator, and fact glasses.

Contrasts Between Beneficiariesand Nonbeneficiaries
of Kokoro-App

The median of the final change score on PHQ-9 was 4. We
therefore split the cohort into beneficiaries from Kokoro-App
(change greater than 4: n=31) and nonbeneficiaries (change of
4 or less. n=49, including six who showed deterioration from
baseline).

Although the beneficiaries tended to complete more sessions,
need fewer days to complete one session, and spent more time
per session, the group differences were not statistically
significant (Multimedia Appendix 1).

Neither did the numbers of mind maps completed, overall and
by emotion differ between the two groups, athough the
beneficiaries tended to report a dightly higher level of happy
emotion.

Table 6. Behavioral activations: top 10 activities in unexpected mastery and their frequencies.

Activity Freguency (number of reports) Mastery achieved-expected, mean (SD?)
Exercise 3 1.3(2.3)
Buy a comic book at a convenience store 4 1.0(1.4)
Call up an old friend 3 1.0(17)
Do a makeup 5 0.8(1.3)
Call up afamily and hear their voice 5 0.8(1.3)
Go seeamovie 4 0.8 (1.0)
Test-drive anew car 3 0.7 (0.6)
Nail art 3 0.7 (2.1)
Take along bath 32 0.6 (1.7)
Put some bath powder in the bathtub 21 0.5(1.0)

83D: standard deviation.

Table 7. Behavioral activations: top 10 activitiesin unexpected pleasure and their frequencies.

Activity Freguency (number of reports)  Pleasure achieved-expected, mean (SD?)
Do amakeup 5 1.0(1.7)
Call up an old friend 3 1.0(1.7)
Test-drive anew car 3 0.7 (0.6)
Go out for aluxurious lunch 15 0.6 (1.9)
Say hurray! 9 0.6 (0.7)
Borrow and watch aDVD 8 0.6 (2.7)
Gotoagym 7 0.6 (2.9)
Put some bath powder in the bathtub 21 0.5(1.0)
Take along bath 31 04(1.2
Throw away something you don’t need from the drawer 25 04(1.7)

83D standard deviation.
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Table 8. Changesin emation levels by cognitive restructuring items. The statistical test was done with within-situation paired t test.

Item and emotion Before, mean (SD?) After, mean (SD) Change, mean (SD) P vaue
Fact glasses
Sad or depressed (n=68) 35(1.3) 24(1.3) -15(1.3) <.001
Anxious or worried (n=61) 371y 22(1.9) -15(1.2) <.001
Angry (n=44) 38(1.2 2.3(1.3) -1.1(1.3) <.001
% Calculator
Sad or depressed (n=48) 35(1.3) 2212 -1.3(1.3) <.001
Anxious or worried (n=49) 371y 21(1.9) -16(1.2) <.001
Angry (n=33) 3.8(1.3) 2.2(1.1) -15(1.3) <.001
Friend's call
Sad or depressed (n=50) 3.6(1.3) 2112 -15(1.3) <.001
Anxious or worried (n=46) 3712 21(1.2) -17(13) <.001
Angry (n=30) 34(1.3) 2.0(1.0) -1.4(1.3) <.001
What-now microphone
Sad or depressed (n=41) 34(1.3) 20(1.2 -1.4(1.3) <.001
Anxious or worried (n=45) 391y 21(1.2) -18(1.2) <.001
Angry (n=30) 3.6(1.3) 2.4(12) -1.2(1.3) <.001

83D: standard deviation.

The use of behavioral activation differed significantly in many
aspects between the successful users and the less successful
ones. The former conducted almost twice as many behavioral
activations and expected and achieved greater levels of mastery
or pleasure. The kinds of behaviora activation tasks chosen
were significantly different: differences by more than 3% were
found for activities such as “Listen to favorite music,” “Read
books and magazines,” “Go to a coffee shop after lunch” (all
more frequent among the beneficiaries), and “ Take along bath”
(more frequent among nonbeneficiaries). The time categories
of activities chosen were also different: the beneficiaries chose
activitieslikely to require 60 min, whereasthe nonbeneficiaries
chose activities requiring 5 min or less.

The successful users of Kokoro-App also conducted more
cognitive restructuring than the less successful ones, especially
those using fact glasses and % Calculator. The decrease in
emotion levels, however, was significantly different between
the two groups only when using % Calculator.

Discussion

Summary of Findings

Kokoro-App was well accepted among the patients who had
been unresponsive to one or more antidepressants and were
moderately to severely depressed at baseline. The patients
proceeded with the sessions in Kokoro-App at their own pace,
spending approximately 60 min across 10 daysfor each session.
Over the course of 9 weeks, on average, they completed 10
mind maps for self-monitoring own emotions and thoughts,
conducted 14 behaviora activation personal experiments, and
filled in six cognitive restructuring worksheets.

http://mental .jmir.org/2018/1/e4/

To the best of our knowledge, this study is the first study to
examine specific details of behaviora activation or cognitive
restructuring tasks conducted by the patients undergoing remote
CBT or face-to-face CBT among a sizable number of clinical
patients. Very interesting pictures emerged. Although patients
often conducted activities with expected and achieved mastery
or pleasurelevels, around 4 to 5, anumber of candidate activities
emerged that achieved higher than expected mastery or pleasure.
Such activitiesincluded, among others, “ Test-drive anew car,”
“Go to a coffee shop after lunch,” “Exercise” “Call up an old
friend,” “Do a makeup,” and “Go out for a luxurious lunch.”
All the cognitive restructuring items were able to reduce the
emotion levels significantly.

The study is aso the first to compare details of the behavioral
and cognitive skills practiced by the patients with regard to the
outcome. The successful users of Kokoro-App conducted twice
as many behavioral experiments of different kinds and of
different time requirements than those who were less successful.
The former aso conducted significantly more cognitive
restructuring tasks, especially using % Calculator.

Limitations of the Study

These are severa caveats in the interpretation of the current
findings. First, although the origina study was an RCT
examining the value of adjunctive use of Kokoro-App, this
study is by nature an observationa study of the users of
Kokoro-App. The current results therefore indicate association
but not necessarily causation. The amount and nature of
behavioral activation tasks or cognitive restructuring worksheets
are potential mediators in the causative process from using the
smartphone CBT to reduction in depressive symptomatol ogy.
It is possible that the beneficiaries of Kokoro-App got better
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because they engaged in more behavioral activations, or it is
also possible that they conducted more behavioral activations
because they had already felt better and had more energy.
Second, in accordance with the observational nature of the study,
wedid not correct for multiple statistical testing and the analyses
remain hypothesis-generating rather than confirmatory. The
insights gained need be examined in future confirmatory
experiments to provide ultimate guidance on how to conduct
CBT. Third, strictly speaking, the findings only apply to
Kokoro-App and the Japanese patients with moderate to severe
depression on an antidepressant treatment. Whether they would
apply to other smartphone or Internet CBT (iCBT), or whether
they apply to Japanese nonclinical populations or to
non-Japanese patients when they use Kokoro-App cannot be
taken for granted. For example, “ Takealong bath” or “ Put some
bath powder in the bathtub” may be particularly comforting for
the Japanese people who traditionally take great pleasure in
taking baths and may not necessarily apply to peopleliving in
different cultural traditions. The candidate activities list must
certainly be culturally adapted when Kokoro-App istransferred
to different countries. It must also be emphasized that app
contents need be contextualized for each user's age, sex,
personal relationships, disabilities, and so on to make them more
specific.

Implications of the Study Findings

Nonetheless, our findings have important implications at three
levels. First, they suggest how Kokoro-App can be improved
in the next upgrade. Currently Kokoro-App lists the candidate
activities according to the number of “Nice!” s that the patients
have voted. Thisis probably a good feature of the app, creating
an atmosphere of a therapeutic community. The next version
of Kokoro-App can probably add another dimension to the
recommendation by highlighting such activities that may not

Furukawa et al

have been experimented by many but which turned out to
produce great mastery or pleasure. The next version of
Kokoro-App may also choose to emphasize % Calculator, and
possibly do away with fact glasses as the latter has been found
to be less effective than the other items. % Calculator and fact
glasses aim to derive the same kinds of information, namely
evidence for and evidence against the automatic thoughts but
through different Socratic questions. % Cal culator may be easier
to understand for the users.

Second, they provide some insight on how iCBT and CBT in
general can be better practiced. Our results suggest that
behavioral activation best distinguishes the more from the less
successful users of smartphone CBT. Thisfindingisinlinewith
a growing number of RCTs showing similar effectiveness of
behavioral activationin comparison withthefull CBT package,
including cognitive restructuring [ 7-9]. However, these studies
compared the different versions of CBT in the face-to-face
settings. Whether the iCBT may as well consist only of
behavioral activation or need to include cognitive restructuring
is an empirical question warranting a direct randomized
comparison.

Third, they also provide suggestions for the next generation of
mobile health (mHealth). Providing the mHealth intervention
on the Web or via a smartphone increases accessibility of the
intervention but is only taking advantage of one aspect of the
technology. The program can be used to collect valuable
information of what the users of the program do or feel. It may
also be combined with habit formation activities. Devel opment
of such an e-monitoring system has its own difficulties and
complexities, including privacy, integration, and customization
[21] but our Kokoro-Web presents one successful example and
our study an example of how such a system enables collection
of important and fertile information.
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Abstract

Background: The evidence for the effectiveness of Web-based therapies comes mainly from nonclinical populations, with a
few studies in primary care. There is little evidence from patients referred to secondary mental health care with depression.
Adherence to Web-based therapies is often poor. One way to increase thisis to create a new health service role of a coach to
guide people through the therapy.

Objective: This study aimed to test in people referred to secondary care with depression if a Web-based therapy (The Journal)
supported by acoach plususual care would be more effectivein reducing depression compared with usual care plusan information
leaflet about Web-based resources after 12 weeks.

Methods: We conducted a randomized controlled trial with two parallel arms and a process evaluation that included structured
qualitative interviews analyzed using thematic analysis. The coach had a background in occupational therapy. Participants were
recruited face-to-face at community mental health centers.

Results:  We recruited 63 people into the trial (intervention 35, control 28). There were no statistically significant differences
in the change from baseline in Patient Health Questionnaire-9 (PHQ-9) scores at 12 weeks comparing The Journal with usual
care (mean change in PHQ-9 score 9.4 in the intervention group and 7.1 in the control group, t4,=1.05, P=.30; mean difference=2.3,
95% Cl -2.1to 6.7). People who were offered The Journal attended on average about one less outpatient appointment compared
with usual care, although this difference was not statistically significant (intervention mean number of visits 2.8 (SD 5.5) compared
with 4.1 (SD 6.7) in the control group, t,s=—0.80, P=.43; mean difference=1.3, 95% CI —4.5t0 2.0). The process eval uation found
that the mean number of lessons completed in the intervention group was 2.5 (SD=1.9; range=0-6) and the number of contacts
with the coach wasamean of 8.1 (SD=4.4; range=0-17). The qualitative interviews highlighted the problem of engaging clinicians
in research and their resistance to recruitment: technical difficulties with The Journal, which prevented people logging in easily;
difficulty accessing The Journal as it was not available on mobile devices; participants finding some lessons difficult; and
participants saying they were too busy to complete the sessions.
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Conclusions: The study demonstrated that it is feasible to use a coach in this setting, that people found it helpful, and that it
did not conflict with other carethat participants were receiving. Futuretrials need to engage clinicians at an early stageto articulate
where Web-based therapies fit into existing clinical pathways, Web-based therapies should be available on maobile devices, and

logging in should be easy. The role of the coach should be explored in larger trials.

Trial Registration:
http://www.webcitation.org/6wEyCc6Ss).

(JMIR Ment Health 2018;5(1):€5) doi:10.2196/mental.8510
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Australian  New Zealand Clinical Trids
https.//www.anzctr.org.au/Trial /Registration/Trial Review.aspx 7 d=363351& isReview=true
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12613000015741;
by WebCite at

Internet; major depressive disorder; secondary care; randomized controlled trial; New Zealand

Introduction

Depression is a common mental disorder [1] with significant
impacts on quality of life and with a high socia burden [2]. It
is also a significant risk factor for suicide [3]. Most treatment
of depression occursin primary care. However, thereislimited
availability of psychological therapies despite them being
recommended as first line treatments for mild to moderate
depression. Additionally, access to specialized care is difficult
with long waiting lists [4].

Thereisincreasing evidence that Web-based treatments, which
deliver psychological therapy based on cognitive behavioral
principles, can reduce symptoms of depression [5]. Randomized
controlled trials (RCTs) have demonstrated the effectiveness
of Web-based cognitive behavior therapy [6], problem solving
therapy [7], interpersona therapy [8], and psychodynamic
therapy [9]. However, most RCTs of Web-based therapy have
beenin“community samples’ often recruited from the Internet.
These populations are self-selecting, and athough their scores
on depression rating scales may be comparable to clinical
populations, they often differ in comorbidity, duration of
symptoms, and impact on everyday activities.

A second problem is whether the Internet interventions should
be provided with or without support from a coach or therapist
(referred to as guided interventions). The role of the coach is
to provide support for the patient progressing through the
Web-based therapy, answering both technical questions about
how the program works, as well as providing support and
encouraging the patient to progress through the program. The
computer provides the therapy, whereas the coach provides
guidance and advice. To date, coaches have comefrom avariety
of backgrounds including psychology, social work, as well as
“technicians’ [10,11]. Several systematic reviews have
demonstrated that Internet-based interventions for depression
provided with human support have effect sizes that are
comparable with face-to-face interventions, whereas nonguided
interventions have smaller effect sizes [12,13]. However, the
evidence is inconsistent with head-to-head comparisons of
guided versus unguided interventions showing mixed results.
For example, three recent studies on depression showed no
significant differences between guided and unguided therapy.
The participants were recruited by newspaper or television
adverts[14], by atelephone helpline[15], or from US academic
internal medicine clinics [16]. In contrast, a head-to-head
comparison of guided versus unguided Web-based problem

http://mental .jmir.org/2018/1/e5/

solving therapy in apopulation of mildly depressed participants
recruited vianewspaper and television advertsin the Netherlands
found that the guided therapy was significantly better than the
waiting list control group [17]. These differences could be
explained by differences in the Web-based therapy, the
population, the type or intensity of support, the different
qualifications of the coach, or choice of control group. There
have been no trials of guided compared with unguided
Web-based therapy in secondary care.

The largest study of guided versus unguided therapy has been
the Randomised Evaluation of the Effectiveness,
cost-effectiveness and Acceptability of Computerised Therapy
(REACT) study [18], which was an RCT of 691 patients with
depression in UK primary care. Participants were randomized
to treatment as usual, aguided commercial Web-based program
“Beating the Blues” and a guided free Web program
“MoodGYM.” The study found no difference in depression
outcomes between the three groups. A major criticism of this
study is the minimal exposure to the intervention in the
Web-based therapy groups; participants only completing a
median of 1 or 2 sessions and receiving only 6 min technical
support time from the coaches, 5 emails, and amost no text
messages (short message service, SMS). About one in 5
participants randomized to Web-based therapy did not access
the Web-based programs at all.

The most probable reason that guided Web-based treatments
are likely to be effective is that human support increases
adherence to the intervention, which results in better outcomes
[11]. Unguided Internet interventions have high dropout rates
with few people completing the entire course. Mean rates of
adherence for unguided interventions are about 26% compared
with 72% for guided interventions [19]. The components of
effective coaching are unclear; asto date, most of the literature
emphasizesthe technical aspects of the Internet intervention. It
is not clear whether the professional background of the coach
makes a difference, what is the optimal frequency of contact,
and what the content of the coaching should be.

“The Journal” [20] is a free Web-based program for the
self-management of depression developed in New Zealand by
the Ministry of Health. It capitalizes on the social marketing
appeal of Sir John Kirwan, an ex All Black rugby player who
has described his experiences of depression to help destigmatize
mental illness. The program isbased on the cognitive behavioral
techniques of behavioral activation and problem solving. Usage
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data shows that the depression.org.nz website was visited by
700,000 peopleinitsfirst year with 20,000 registered with The
Journal and 13,000 active users. About 1500 people a month
register to start the program, with about three-quarters of people
recording significant improvement. There is no data on who
uses the program, but peaks in registration coincide with TV
adverts promoting the www.depression.org.nz site. Although
the program was designed for depression of mild to moderate
severity, the evidence shows that nearly athird of people who
access the program have more severe depression. However,
only one in twenty people who start the program complete all
six lessons, and one in ten report no change or a worsening of
symptoms. The data do not show who these people are, how to
improve the rate of completion, or whether the improvement
would have happened without The Journal. The Journal has not
been subjected to any clinical trials, and its effectiveness is
unproven.

In New Zealand, thereisuniversal health care, with most people
having afamily doctor. Mental health careisgenerally provided
by community mental health teams based outside hospitals.
Each community mental health team provides care to a
population of 80,000 to 100,000 people. The teams consist of
several disciplines including nurses, psychiatrists, and social
workers. People with depression are generally referred by their
family doctor.

We report on an RCT and process evaluation of The Journal
using a coach compared with a pamphlet that included
descriptions of Web-based self-help therapy for depression that
participants could choose to use how they liked. We did thisin
people referred to secondary mental health services with
depression. We chose giving an information pamphlet as a
control becausethis seemed like alow cost, low risk alternative
that services could easily implement, and we wanted to see if
providing guided therapy added anything to this pamphlet. We
hypothesized that patients who received guided Web-based
therapy would improve quicker and require fewer face-to-face
appointments with clinicians than people who received the
pamphlet.

Methods

Trial Design
The design of the trial was an RCT with two parallel groups.

Participants

Potential participantswere patients attending community mental
health centers in Waitemata District Health Board (DHB) who
had been referred with a problem of depression or dysthymia.
We aimed to involve one community mental health center in
an urban area, one in a mixed rural urban area, and the Maori
mental health service, Moko. The main exclusion criteriawere
inability to read and write English or cognitive difficulties,
meaning that potential participants would be unable to use a
computer. The presence of other comorbid conditions such as
anxiety, suicidal thoughts, alcohol, or drug disorders were not
exclusion criteria. Potential participants were approached in
person face-to-face after triage at the community mental health
center to ask for their consent to take part in thetrial.

http://mental .jmir.org/2018/1/e5/
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Interventions

The control group received their normal clinical care. They were
also given apamphlet describing different websitesthat provide
support for people with depression, including The Journal, and
told that they could decide for themselves the best way to use
the information.

For those participantsin the intervention group, the intervention
consisted of the following:

1. Aninvitation to use The Journal supported by acoach who
provided patients with weekly email, text message, or
telephone contact. The coach had aguideline script for each
lesson of The Journal to reinforce the topic of each lesson,
help identify and support patients in their goals, and to
coach them in goal setting and the techniques of problem
solving. The coach provided a brief summary for the
cliniciansat each face-to-face appointment, including details
of the goals selected by the patients. The coach who had a
background in occupational therapy received weekly
supervision from an experienced clinician.

2. A brief training program for the clinicians in using The
Journal with their patients. Thisfamiliarized the clinicians
in the content of The Journal and the clinical concepts
embedded in it.

3. A short checklist for clinicians to use to check progress
through The Journal during scheduled outpatient
appointments.

If participants did not have access to a computer at home, one
was provided in the mental health center.

Outcomes

The primary outcome measure was the PHQ-9 [21], a brief
self-rating scale for depression that is built into The Journal,
measured at 12 weeks (scores of 0-9 on the PHQ-9 indicate
minima or mild depression, 10-14 is moderate depression,
15-19 is moderately severe depression, and 20-27 is severe
depression). Secondary outcome measures included the short
form-36 (SF-36) [22], the EuroQol-5D (EQ-5D) [23],
medication use, time to first outpatient appointment, and the
number of outpatient appointments. We administered the rating
scales at baseline, after 2 weeks, 6 weeks, and 12 weeks. For
measures other than the PHQ-9 in the intervention arm,
participants were mailed questionnaires to return in prepaid
envel opes or they completed the questionnaires over the phone.
Service use within the DHB was obtained from the electronic
medical record of each participant.

Sample Size

Using the PHQ-9 in this patient group based on other studies,
we expected the mean pretreatment score to be about 17 with
an SD of 4. To detect a difference in score between the two
groups of 3 points, an established minimal clinically important
difference [24], would need 30 people in each group with a
two-sided alphaof .05 and apower of 80%. Allowing for a25%
(20/80) dropout rate, we aimed to recruit 80 participants.

Randomization
Randomization was by computer, with allocations kept in
sequential sealed envelopes at the study base. There were no
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restrictions. We contacted potential participants by post or
telephone. After giving their consent to be in the study,
participants were allocated by the study coordinator to one of
the groups according to the allocation in the sealed envel opes.

Blinding
The clinicians were not blind to whether their patients were

using The Journal. Research assistants who collected study
outcomes were blind to treatment allocation.

Statistical M ethods

Group differences in demographic, pre- and posttreatment
measures were analyzed with analysis of variance (ANOVA).
We planned to assess changes in participants scores from
pretreatment to follow-up at 12 weeks by paired sample
two-tailed t tests. The summary statistics and the one-way
ANOVA were generated in R version 3.0.2 for Windows (R
Foundation for Statistical Computing, Vienna, Austria). We
planned to use arepeated measure model to account for missing
PHQ-9 values. This model analyzed the scores with gender
(female and male), ethnicity (Pakeha [non-Maori New
Zedlanders], Asian, and Maori), age, PHQ-9 (four different
times baseline, week 2, week 6, and week 12), group (control
and intervention) and their interaction as fixed effects, and
PHQ-9 by each patient as arepeated effect. Statistical analysis
was conducted using the PROC MIXED procedure in SAS
version 9.3 for Windows. A significance level of 0.05 was used
in hypothesis testing. Shapiro-Wilk tests were used to assess
normal distribution.

We also planned to calculate numbers needed to treat (NNTS)
for two measures: (1) the NNT to achieve remission, which we
define as a PHQ-9 score of 9 or below at 12 weeks and (2) the
NNT to demonstrate asignificant reduction in symptoms, which
we define asascore of 9 or lessor a50% decreasein individual
PHQ-9 scores from baseline to 12-week follow-up. Chi-square
was used to test differencesin proportions.

Process Evaluation

We conducted a process evaluation to explore the
implementation, receipt, and context of theintervention to help
understand the resultsfollowing the Medical Research Council’s
guidelines on assessing complex interventions [25]. We
documented the number of lessons completed and the number
of email and phone contacts from the coach. We also conducted
structured qualitative interviewsthat asked open-ended questions
about participants’ experience of the website, the content of the
program, and the experience of having acoach. Interviewswere
analyzed using thematic analysis using two independent
reviewers. The female interviewer was not part of the team that
conducted the RCT. We planned to interview apurposive sample
of participants with an even gender balance. We would stop
interviews once no new themeswereidentified. We al so planned
focus groups to interview clinicians in the community mental
health teams about their experience of seeing participants who
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had used The Journal with acoach. The coach provided feedback
on her role.

We received signed informed consent from participants, and
the study received ethical approval from the New Zealand
Central Health and Disability Ethics Committeeref 12/CEN/53.

Results

Participants

We recruited participants from February to October 2013. Over
the 9 months, 132 people were screened, and 63 consented to
take part in the trial (47.7% [63/132] of those screened). Of
those who declined to consent for the study, 26 preferred not
to take part (6 of whom had a private psychotherapist); 17 we
could not contact, 5 needed an interpreter, and one had already
completed the Journal. Most of the participants (54 of 63) came
from two community mental health teams: North One, which
coversthe southern urban part of the North Shore of Waitemata
DHB and Rodney, which covers the more rura northern part
of the DHB. Figure 1 shows the flow of participants through
the study, and Table 1 describes the baseline data of the
participants.

Primary Outcome

The mean and median PHQ-9 scores were lower in the
intervention group than in control at all time points (Table 2).
There were more missing values of PHQ-9 scores in the
intervention group than in the control group except at baseline.
There were high rates of missing scores at 6 and 12 weeks.
Shapiro-Wilk tests of normal distribution were not significant
apart from the control PHQ-9 scores at week 12 (Shapiro-Wilk
statistic 0.91, df=22, P=.04).

The one-way ANOVA (Table 2) showed that PHQ-9 scores did
not differ significantly between control and intervention groups
at any of the time points. Due to the nonnormality of PHQ-9
scoresin the control group at week 12, we also tested statistical
significance of the difference in mean PHQ-9 scores at week
12 withaMann-Whitney test. This confirmed that the difference
was not dtatistically significant (Mann-Whitney U=193,
Z=-1.15, P=.25).

The mean change from baseline in PHQ-9 score at 12 weeks

was 9.4 (SD 6.7) in the intervention group and 7.1 (7.5) in the
control group (t,;=1.05, P=.30; mean difference=2.3, 95% CI

-2.1t06.7).

The repeated measures modeling showed the scores on the
PHQ-9 were not statistically significantly associated with gender
(Feo=0.65, P=.42), ethnicity (Fg=0.74, P=.39), age (Fg,=0.79,
P=.46), group (Fg=1.26, P=.27), and the interaction between
group and PHQ9 (F,05=0.46, P=.71). The scores of PHQ-9
differed statistically at the different time points (F55=40.66,
P<.001).
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Figure 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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Variable Intervention (N=35) Control (N=28)
Gender, n
Male 16 13
Female 19 15
Agein years, mean (range) 43 (21-65) 42 (23-64)
Ethnicity, n
European New Zealander 21 20
Maori 2 2
Other 12 6
Referral source, n
Primary care 26 14
Other 9 14
PHQ-9%(SD) 17.1(5.2) 18.0(5.7)
SF-36° physical function (SD) 78(21) 74(27)
SF-36 social function (SD) 31 (19) 27 (19)
EQ-5DC (SD) 8.0(1.8) 8.0(17)
3PHQ-9: Patient Health Questionnaire-9.
bSF-36: short form-36.
®EQ-5D: EuroQol-5D.
Table 2. Summary scores of Patient Health Questionnaire-9 (PHQ-9) at four time points.
Summary statistic Baseline 2 weeks 6 weeks 12 weeks
Control Intervention Control Intervention Control Intervention Control Intervention
(N=28)  (N=35) (N=28)  (N=35) (N=28)  (N=35) (N=28)  (N=35)
Mean (SD) 180(5.2) 17.1(5.7) 12.4(6.4) 11.5(5.2) 11.5(7.2) 10.1(5.9) 104(7.7) 7.3(4.9)
Median 19 175 12 11 13 10 7 7
Missing values (%) 1(36) 1(29) 3(107)  6(17.1) 5(17.9) 10(28.6) 6(214) 13(37.1)
Difference in mean scores 0.9(3.6t0-0) 09(4.1t0-2.2) 14(5.2t0-25) 3.1(7.1t0-0.8)
\(385;@ ar?;l)yghsoffﬂ tisa:ieone Feg=0.37 Fs5=0.37 F47=0.51 F45=2.61
P=.55 P=55 P=.48 P=.11

At 12 weeks, 16 (73%, 16/22) of the intervention group scored
9 or below on the PHQ compared with 12 (55%, 12/22) in the

control group (x>=1.57, P=.21). To assessasignificant reduction
in symptoms, we used the last observation carried forward for
those parti cipantswho had at | east two measures on the PHQ-9.
This showed that 22 of theintervention group (69%, 22/32) and
15 of the control group (58%, 1/26) had achieved scores of 9
or less or had a 50% improvement in PHQ-9 scores by week

12 (x?=0.76, P=.39).

Secondary Outcomes

Participants in the intervention group attended one fewer
outpatient appointments with the mental health teams compared
with the control group. This difference was not statistically
significant (intervention: n=33, mean number of visits=2.8,
SD=5.5 compared with mean=4.1, SD=6.7, n=24 in the control
group; t,5=—0.80, P=.43; mean difference=1.3, 95% CI -4.5to

http://mental .jmir.org/2018/1/e5/

2.0). They also made fewer phone calls to the mental health
teams (intervention: n=35, mean=2.4, SD=3.1 compared with
mean=2.8, SD=4.1, n=28 in the control group; t5=—0.50, P=.62;
mean difference=-0.5, 95% CI -2.3 to 1.4). Participantsin the
intervention group reported fewer appointments with general
practitioners  (intervention. n=26, mean number of
appointments=1.5, SD=1.2 compared with mean=2.1, SD=2.7,
n=22 in the control group; t,=—0.96, P=.35; mean
difference=-0.6, 95% Cl —-1.7 to 0.6).

At 12 weeks, there were no significant differences in mean
SF-36 scores between the intervention and control groups
(intervention group: n=22, mean SF-36 physical function=87,
SD=19; control group: n=22, mean=81, SD=24; t,,=0.9, P=.40,
95% Cl for difference -7 to 19. Intervention group: n=22, mean
SF-36 socia function=60, SD=22; control group: n=22,
mean=59, SD=30; t,,=0.14, P=.90, 95% ClI for difference -15
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to 17). There were aso no significant differences in mean
EQ-5D scores at 12 weeks (intervention group: n=22, mean
EQ-5D=6.5, SD=1.4; control group: n=22, mean=7.2, SD=1.8;
t,,=—1.4, P=.16, 95% CI for the difference -1.7 to 0.3).

At the end of the study, 22 out of 26 (85%) people in the
intervention group reported they had been prescribed medication
compared with 16 out of 22 (73%) in the control group. In the
control group, 13 of 22 participantstook a mean of 2.4 days off
work at 12 weeks compared with 12 of 22 participants in the
intervention group who took amean of 1.5 sick days (t,,=-0.9,

P=.40, 95% CI for the difference —2.8 to 1.1 days).

Process Evaluation

The mean number of lessons completed in the intervention
groupinthe 12 weekswas 2.5 (SD=1.9; range=0-6); the number
of contacts with the coach was a mean of 8.1 (SD=4.4;
range=0-17). Seven people in the intervention group did not
complete any of the Journal lessons, although 5 of these did
have some contact with the coach. There was no correlation
between the number of 1essons completed and changein PHQ-9
scores at 12 weeks (Spearman rho, p=.1, P=.60) or between the
number of contacts with the coach and changein PHQ-9 scores
at 12 weeks (p=.4, P=.07).

We conducted nine structured qualitativeinterviewswith 5 male
and 4 female participants who had been randomized to The
Journal. Interviewstook place at amutually convenient location,
which in most cases was acommunity mental health team base
or the person’s place of work. The themes that arose from
peoples experience of using the website included technical
difficultieswith access and not being ableto view future lessons
as barriers to engagement. Furthermore, at the time of thetrial,
The Journal could not be used fully on amobile phone or tablet,
which participants found limited their use of the program. The
participants liked the layout of The Journal, the suggested
activities, and the alerts, asillustrated in the following quote:

| liked the one where you had to think about a

problem and try and come up with solutions to solve

that problem. So chose wanting to spend more quality

time with my children and so | found that that really

got me thinking about it and to figure out how | could

doit. [034;3]
Parti cipants found some | essons too long and complicated. They
found the coach was helpful for motivation and support, as
illustrated in the following quote:

| think that if | had been doing it on my own | would
have struggled...but when | got a bit mixed up with
it she (E-therapy Coach) was able to say well ok this
iswhat thisis and...so | thought the combination of
thetwo (the Journal and coaching) was great. [013;4]

However, the process of using a coach was different to a
face-to-face appointment, and participants thought education
around this would be helpful. Some participants reported
avoiding the coach and feeling judged if they felt they had done
something “wrong” such as not completing a lesson, as
illustrated in the following quote:

http://mental .jmir.org/2018/1/e5/
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One of the lessons | did have a bit of a relapse
because she said that | had done it all wrong, and |
got quite upset...And so she went away and it was a
bit open ended and all | could think of wasthat | had
doneit all wrong. [039;6]

The feedback from the coach was that some people werenot in
a“therapeutic space” when accessing help online. When seeing
clinicians face-to-face, the act of going prepares individualsto
enter apsychological aswell as physical spaceto seek support,
explore, open up, and learn. Being online or at home was
providing help in a different context that wasn't necessarily
therapeutic. Follow-up by phone was similar as participants
often were not available for follow-up when they said they
would be or werein places such as supermarketswhere coaching
conversations were difficult. The coach used email and text
messages mainly to check whether people had time to visit the
website and to arrange timesto call. The coach also found staff
in secondary services did not appreciate Internet information
and support as part of a skill set and resources they could offer
clients.

We conducted two focus groups with clinicians. The main
findings were that clinicians wanted to know more about The
Journal but thought there were barriers to using it (access to
broadband and computers) and that navigating the program was
“a bit clunky.” The clinicians also thought it was difficult
introducing the program at triage and preferred to use it as an
extraresource at discharge from their service.

Discussion

Principal Findings

In a trial of usual care plus a guided Web-based therapy
compared with usual care plus information about Web-based
therapies, in a depressed secondary care population, we found
no statistically significant differencesin outcomes.

Limitations

The strength of the study isthat it is one of the first trials of a
guided therapy compared with unguided therapy in asecondary
care setting. It also showed that it was feasible to use a coach
in this setting. The main wesakness was the triadl was
underpowered for the outcomes based on self-rating scales
because of the large number of dropouts from the study at 12
weeks and because of difficultiesrecruiting the planned sample
sizein aclinical setting.

Therewas also the problem of contamination: (1) theclinicians
could use The Journal with patients allocated to the usual care
group and (2) The Journa is freely available online, so any
participant in the study could accessit. Therewaslittlewe could
do to prevent clinicians and patients from using The Journal
who were not in the intervention group. However, our
experienceisthat cliniciansor patientsin secondary care do not
widely use The Journa. Furthermore, the problem with
contamination is likely to bias the study to showing
no-difference (as the control group could use The Journal
unguided), so any differences that are found are likely to be
more “believable”
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Comparison With Prior Work

Thefindingsin thisstudy are similar to the REACT study [18],
which found no difference between guided and unguided
therapiesin UK primary care. Asinthe REACT study, wefound
low engagement with the Web-based program, although in our
study there was greater engagement with the coach.

A problem with The Journal during the study was there were
difficultieswith ease of accessasit was not available on mobile
devices and there were problems logging in. The process
evaluation identified these as major obstacles, which are similar
to problems of losing trust in face-to-face therapy and barriers
to access preventing use of services. If patients are to use
Web-based therapies as aternatives to face-to-face therapy,
then they need to be easily accessible and do what they promise.

This study aso indicates that training for patients in the use of
aremote coach would be helpful. The training should include
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explaining the purpose of the coach, state that patients will not
be“judged” if they do not complete or misslessons, what to do
if lessons are missed, and the need to be in an appropriate
physical place when engaged in coaching. Future studies could
includetests of technological ability asapredictor of adherence.
Not everyone navigates around the Web-based environment in
the same way or with the same level of skill. These tests could
include simple timed tasks to see how easily people navigate
around Web-based programs on their chosen platform.
Additionally, assessments of motivation to completethe program
from both the coach and participants could be investigated as
predictors of completion of Web-based programs.

Conclusions

Larger studiesin clinical populationsin primary and secondary
care need to be done. Researchers need to consider when and
how Web-based therapies should be used in existing clinical
pathways.
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Abstract

Background: Effective treatment of depression in young people is critical, given its prevalence, impacts, and link to suicide.
Clinical practice guidelines point to the need for regular monitoring of depression symptom severity and the emergence of suicidal
ideation to track treatment progress and guide intervention delivery. Yet, thisis seldom integrated in clinical practice.

Objective: The objective of this study was to address the gap between guidelines about monitoring and real-world practice by
codesigning an app with young people that allows for self-monitoring of mood and communication of this monitoring with a
clinician.

Methods: We engaged young people aged 18 to 25 years who had experienced depression, suicidal ideation including those
who self-harm, aswell ascliniciansin acodesign process. We used a human-centered codesign design studio methodol ogy where
young people designed the features of the app first individually and then as a group. This resulted in a minimal viable product
design, represented through low-fidelity hand-drawn wireframes. Clinicians were engaged throughout the process via focus
groups.

Results: The app incorporated a mood monitoring feature with innovative design aspects that allowed customization, and was
named a “well-being tracker” in response to the need for a positive approach to this function. Brief personalized interventions
designed to support young people in the intervals between face-to-face appointments were embedded in the app and were
immediately available via pop-ups generated by a back-end algorithm within the well-being tracker. I1ssues regarding the safe
incorporation of alerts generated by the app into face-to-face clinical serviceswereraised by clinicians (ie, responding in atimely
manner) and will need to be addressed during the full implementation of the app into clinical services.

Conclusions: The potential to improve outcomes for young people via technology-based enhancement to interventions is
enormous. Enhancing communication between young people and their clinicians about symptoms and treatment progress and
increasing access to timely and evidence-based interventions are desirable outcomes. To achieve positive outcomes for young
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people using technol ogy- (app) based interventions, it iscritical to understand and incorporate, in ameaningful way, the expectations

and motivations of both young people and clinicians.

(JMIR Ment Health 2018;5(1):€9) doi:10.2196/mental.9041

KEYWORDS

depression; suicidal ideation; suicide, attempted; self-injurious behavior; adolescent; young adult; cell phone

Introduction

Depressive disorders affect up to 25% of young people by the
age of 18 years and account for the greatest global burden of
disease in young people [1]. If untreated, there are high risks
of developing further psychiatric disorders and impairmentsin
occupational and social functioning [2,3]. Critically, depressive
disorders confer a significant risk for suicidal ideation and
suicide [4], the leading cause of death and disability in young
people [5]. Early intervention is essential, and clinical practice
guidelines recommend cognitive behavioral therapy or
interpersona therapy as first-line treatments, with fluoxetine
as an adjunctive pharmacotherapeutic treatment when there is
poor response to psychological treatment or when the depression
is particularly severe and complex [6,7].

Symptom Monitoring

Treatment recommendationswithin clinical practice guidelines
are predicated on establishing the severity of depression
symptoms and highlight the importance of monitoring
depression symptom severity as a way to monitor treatment
progress and inform ongoing treatment decision making.
Specific depression symptom measurement tools have been
suggested [6] to ensure the accurate reporting of symptoms.
Moreover, clinicians are specificaly instructed to monitor the
emergence of suicidal ideation once a week for 4 weeks, and
biweekly thereafter, upon commencing antidepressant
medication, due to the known risks of this adverse outcome for
young people taking antidepressants [6,8]. The accurate
reporting of symptoms facilitates therapeutic monitoring [9] in
terms of enhancing clinicians' knowledge about the clients
symptoms and risk, which can have a positive impact on
treatment planning [10,11]. Young people have been shown to
have faster symptom improvement when their cliniciansreceive
feedback about treatment progress [12,13]. Furthermore, even
without the clinician having thisinformation, there is evidence
that self-monitoring can improve outcomes across a range of
health conditions [14-20].

However, there are significant challenges to implementing
routine and meaningful monitoring [21-23]. Specific depression
and suicidal ideation symptom measurement tools and regular
timing of monitoring are often not incorporated into the
processes and procedures in services; thus, monitoring is often
not routine or meaningful. Time and resource constraints and
relying on what can beirregular face-to-face client appointments
(including clients who struggle to engage in treatment) also
have an impact on the frequency and reliability of monitoring
[21].

http://mental .jmir.org/2018/1/e9/

Self-Monitoring

Self-monitoring offersapotential solution; thisinvolvesayoung
person regularly completing a symptom measurement tool in
between their face-to-face appointments. Thisallowsthe capture
of information about current depression and suicidal ideation
symptoms. Self-monitoring is increasingly becoming part of
self-management programsin general health areas[14-17] and
has been shown to be effectivein improving symptomsin adults
with depression [24]. Self-monitoring overcomes problemswith
retrospective recall and captures the natura fluctuation in
symptoms. It helps to overcome barriers to spontaneous
reporting such as help-negation—a process of help avoidance
or refusal [25-27]. Self-monitoring also serves as a feedback
mechanism assisting individuals to notice fluctuations in their
symptoms and how thismight relate to changesin circumstances
or life events. It can educate individuals about the conditions
under which symptoms deteriorate or improve and thus can
increase self-€fficacy in relation to managing symptoms|[20,28].

Utilizing Technology

Web-based technology accessible via handheld devices offers
the opportunity to implement rea-time sSymptom
self-monitoring. Such interventions have the potential to be
more flexible, nonstigmatizing, accessible, and cost-effective
[29] and to have significantly greater reach than traditional
forms of treatment [30-34]. The use of technology in clinical
practice has been shown to be acceptable to users and health
professionals [35,36]. There is emerging evidence that young
people may, in some circumstances, be more comfortable with
technology over face-to-face intervention with therapists [37],
and studies have shown that rates of disclosure of mental health
difficulties and suicidal ideation are higher when paper and
pencil or Web-based approaches are used rel ative to face-to-face
assessment  [9,10,38-42]. Similarly, young people are
particularly enthusiastic users of smartphones and various
mobile phone apps [43,44], and consider smartphones an
acceptable form of support [45-47]. Technology thus has the
potential to extend service delivery and improve treatment
engagement and outcomes [9,48,49]. One study has devel oped
monitoring within a self-directed online cognitive behavioral
therapy (CBT) intervention (SPARX: Smart, Positive, Active,
Redlistic, X-Factor thoughts) [50] for young people with
depression, showing this to be acceptable to users. We have
developed and tested an online monitoring tool, delivered via
atablet, which was completed by young persons immediately
before their face-to-face client appointment. Both young people
and clinicians rated the tool favorably and found it useful for
facilitating the timely exchange of information about symptoms
and risks [10]. The results of the study indicated the potential
for this intervention to be extended to allow symptom
monitoring via a mobile phone app [10].
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M aobile Phone Apps

There are alarge number of existing apps that monitor mood,
although with afew notable exceptions[9,10,51,52], these have
not been subject to research on their efficacy and safety, which
has been highlighted as a major limitation of most apps that
provide interventions for mental health issues [49,53]. Also
emerging on the market are suicide prevention apps [54,55],
particularly those that make Stanley and Brown's safety
planning intervention [56] availableviaan app [57,58]. A suite
of recommendations are appearing with regard to the features
that suicide prevention apps should include [57]. Theseinclude
features such as immediate access to crisis helplines [59,60], a
“hope box” [61], integrated safety planning that reminds people
of their internal and external coping resources [57,59,62], and
automated interventions [59]. Recommendations also include
the ahility to personalize the app, to pay attention to the potential
impact of the colors used [60], and to ensure that the app is
simple to use [57].

However, few apps to date have integrated self-monitoring of
mood and suicidal ideation with brief interventions, including
those recommended for suicide prevention apps, and apps that
are designed to be integrated within clinical services have not
been tested. Furthermore, few, if any, apps of this kind have
been designed specifically with, and for, young people. We are
aware of avery small body of research that hasinvestigated the
features young people would like to have incorporated in such
an app [47,63], and of an app devel oped and beta-tested by Paul
Stallard and colleagues in the United Kingdom in consultation
with young people [55].

Consumer involvement in the concept devel opment and design
of appsfor young people has been cited ascrucial to ensurethat
app design better matches the needs and preferences of
stakeholders [64], and participatory design is the epitome of
this [65-67]. In this paper, we describe the codesign process
and methodology and outcomes of designing a self-monitoring
tool delivered viaan app for young peoplereceiving face-to-face
clinical management of major depression.

Methods

Study Design

We used an overarching participatory design framework [66]
and studio design methodology [68] to develop the app. This
process goes beyond consultation and testing of already
devel oped sketches or interventions; rather, we sought the active
participation of users as codesigners throughout the design
process [66]. This follows human-centered design principles,
seeking to understand the needs of usersand designing asolution
with them to meet those needs. This approach recognizes the
expertise of young people due to their age and, in this project,
their lived experience of mental ill health. This expertise is
valued just as much as the expertise of team members with
formal qualifications (eg, researchers, clinicians). By using the
principles of youth partnershipsin research [69], the codesign
process described below was undertaken within overarching
complementary youth participation principles, including
ensuring clear expectationsfrom team members about the scope
of each person’s contribution; being flexible, providing
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resources, and supporting involvement to limit barriers to
participation; valuing diverse forms of experience (aspreviously
described); involving more than one young person; reimbursing
young people for their time; ensuring that all parties are
benefiting from the experience (eg, skill development); avoiding
tokenism to promote meaningful involvement; and providing
feedback so that all team members are aware of what has been
achieved.

Setting and Participants

The study was undertaken in the Youth Mood Clinic (YMC)
[70] at Orygen Youth Health (OY H); in atertiary mental health
service; and in secondary mental health services, headspace
[71], dl located in Melbourne, Austrdia. OY H isapublic menta
health service for young people aged 15-24 years. headspace
services provide outpatient clinic-based assessment and
individual face-to-face psychological and psychiatric treatment
to young people aged 12-25 years [72]. Both OYH and
headspace centers incorporate youth advisory groups, who
facilitate youth participation in the design and ddivery of
services. In partnership with a digital design and technology
company (Portable) and a youth participant who was a digital
design student at a local university and being mentored by
Portable, the study was undertaken with young people who were
eligibleto participate if they were aged 18 to 25 yearsand were
current or former clientswithin these servicesfor the treatment
of depression (any level of severity), which may have aso
included suicidal ideation as well as self-harm (suicide-related
behaviors). However, we excluded those who had experienced
these suicide-related behaviorsin the past 3 months.

Design for mental health technology must consider both young
people and their clinicians [64]. All clinicians working within
the YMC and headspace were €eligible to participate.

Participant Recruitment

Young people were informed of the study by their clinicians or
by the coordinator of their youth advisory group. We aso
recruited via a chain-referra sampling method whereby
participants informed young people they knew who might be
eligible for the study. Those interested were directed to a Web
page that contained information about the study and included
an expression of interest form to complete. One of the
investigators (SH), aclinical psychologist, then contacted those
young people to further describe the study, ensure they met
eligibility criteria, and provide details of the codesign workshop
times and locations. Young people were able to attend as many
or as few of the codesign workshops as they wanted to. All
youth participants were reimbursed for their time (AU $30 per
hour).

App Design

On the basis of our previous study of an online monitoring tool,
which was undertaken in the same clinical settings [10], and
evidence that young people want technologies to enhance, not
replace existing mental health services [73], it was proposed
that the app would be designed to fit within and extend existing
face-to-face services for young people with depression,
including those at risk of suicide-related behaviors. Onthebasis
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of our previous study, it was proposed that the app would
include the following:

Onboarding (introduces the app, familiarizes the user with
the purpose and functions of the app, and allows user
registration)

Monitoring of mood with feedback for young people and
their clinicians

An agorithm that generates automatic alerts at prespecified
mood levelsto encourage users to access help

Prompts for the young person to complete a depression
rating scale, the patient health questionnaire (PHQ-9) [ 74],
and the 3-item suicide risk screener, which we devel oped
in our pilot study [10], just before their appointment with
their clinician.

Codesign Workshops: Young People

The principal researcher (SH) and designers (EB, RB), along
with the digital design student (BM), conducted 4 codesign
workshops with young people and 2 focus groups with
clinicians. Codesign workshops are designed to immerse
participants and build a shared understanding of an issue to
allow generation of concepts based on personal experience as
well as previous research [66]. The methodology used was
Design Studio [68], which is a key method within the
user-centered agile design development field [ 75,76]. It involves
the following: (1) young people individually sketching what
they thought the app might look like and the features it should
have; (2) young people presenting these sketches back to the
group and gaining feedback on their design; (3) the group
engaging in a team design using the best ideas (a process
referred to as“feature prioritization”) from theindividual design
phase; (4) the “feature prioritization” from each workshop
informing the following rounds of codesign; and (5)
consolidating the best ideas into a final design that represents
a minimal viable product design (a product developed with
sufficient features for those involved in early testing),
represented through wireframes.

Codesign Workshops: Clinicians

One clinician workshop was held before the codesign workshops
with young people, and one was held after the final codesign
workshop. The initial clinician workshop was used to present
the results of our online monitoring tool [10] and scope the
needs and concerns of clinicians with regard to routine
monitoring of their clients via an app. In the second workshop
with clinicians, a young person who had participated in the
codesign workshops presented the wireframes for the app.
Feedback was sought on the design of the app as well as how
it could be integrated with the face-to-face clinical services.

Data Analysis

A genera inductive approach was used for analysis, which
allowsfindingsto be derived in the context of focused objectives
[77]. Thus, the analysis procedures have no specific label but
are guided by the research objectives with the purpose of
condensing the raw data. Although the objectives guide the
analysis, findings are derived from analysis of the raw data
rather than from a priori expectations driven by the objectives.
The raw data were in the form of field notes from the focus
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groups and codesign workshops, as well as photographs of
individual and team designs (photographs were not taken of
participants to maintain anonymity). These raw data were
summarized for the purposes of designing the app and
highlighting the potential issuesthat need to be considered with
regard to its use. The lead author as well as the app designers
read the field notes and examined the photographs several times,
and the lead author listened to audio recordings of the codesign
workshops and focus groups, and a coding frame was devel oped
viadiscussion. Asnew codes emerged, these wereincorporated
and field notes and photographs were re-examined. These codes
werethen organized into categories, which were conceptualized
as themes. We were able to establish the trustworthiness of the
data due to the iterative nature of the codesign workshops, and
we sent the wireframes, as well as the results of the qualitative
analysis, to young people and clinicians for comment.

Risk Management

All young people were required to complete “awellness plan”
before participation, and robust procedures for ensuring the
safety and well-being of participants were developed and
implemented.

Ethics Approval and Consent

Ethics approval was obtained from Melbourne Health Human
Research Ethics Committee (Reference: HREC/15/MH/340;
2015.207), and written informed consent was gained from each
clinician and young person.

Results

Codesign Wor kshops With Young People

A total of 8 young people attended at least 1 of the 4 codesign
workshops. 5 attended 1 codesign workshop, 2 attended 2
workshops, 3 attended 3 workshops, and 1 young person
attended all 4 workshops.

Of the participants, 3 identified as male and 8 as female. The
mean age of participantswas 21.4 years; the age of the youngest
codesigner was 18 years and that of the oldest was 25 years.

Young people quickly developed a shared vision of what the
app’s purpose was and of the key features it would include.
They were enthusiastic about the idea of monitoring their mood:
“Need some kind of pop-up—where you can note how you
feel—are you in a good or bad place’; however, their
overwhel ming motivation was driven by the potential to develop
something that would allow young people to access support in
real time, when they needed it in between their face-to-face
sessions, noting the limitations of current services, including
telephone and online-based crisis support services: “If feeling
really like [I] want to self-harm...need something that is
immediately available.”

Young people were asked about key features that should be in
the app. There was strong support for 5 key features that are
described in detail below.

Onboarding

The onboarding process is the users' first experience of an app
and has to be designed so that it is easy to understand and use.
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Young people in the codesign workshops identified the
importance of being able to customize the app. This included
having the option to use the app as a guest or as a registered
user. Young people highlighted the importance of being able
to choose the welcome message and the color palate that was
used in the app (highlighting that some colors might trigger
negative mood states: “Childish colors...don't like
brown...characters too bold...need something calm”) . Young
people also discussed the need to customize the frequency and
timing of mood monitoring and the distraction and care package
activities that were available to them . They wanted to be able
to choose who their support people were and customize a
preprogramed default message that could be sent to a support
person when they were very distressed or experiencing suicidal
ideation. They also wanted to be able to customize the way that
the mood monitoring ratings were calibrated and how mood
monitoring feedback was presented (see below under Mood
Monitoring).

Young people agreed that the onboarding process should be
donewith their clinician (“ app should be opened up and started
with the clinician”) and wanted the customization to allow the
young person to modify and add new distraction and brief
intervention activities as they learnt them: “make it an option
to add to your list of things that help.”

Mood Monitoring

Young people wanted the app to include a feature to monitor
their mood. They highlighted that generic descriptors of mood
and generic numerical ratings of mood were not necessarily
useful or relevant across the population of young people who
might use the app. They were clear that the app should not over

Hetrick et al

simplify mood states, instead preferring a more nuanced
monitoring approach: “I don't like sad, happy or in-between
faces...there’'s so much more to emotions” Thus, a key
innovation for this mood monitoring feature, and again in line
with recommendations about customization [60], was to
establish both a preferred color system for mood that for each
young person equated with their own customized ratings and,
with involvement of their clinician, “trigger points’’ for high
distress, and possible onset of suicide-related behaviors:
“realized for me a9 might belike super high...for someone else
6 might be really high...or | might consistently press a 4 every
day and that is ok for me..so we've sort of made it
customizable” (see Figures 1 and 2).

Young people described the importance of having a feature
where they could enter potential influences on their mood:
“gpace to write comments about what happened that day...you
can record your thoughts.” However, they were clear that the
annotations about what had impacted their negative mood should
not be automatically displayed but go in a separate section that
they could open if they wanted to, stating that it might not be
helpful to dwell on this if something negative had happened.
This highlighted again that the app should ensure a positive
approach to monitoring, allowing rating of positive mood states
with apotential further innovation being to provide notifications
about what appears to improve mood “1 don’t want to see an
unhappy face on the calendar everyday” or “don’t use the word
crisis” Thus, this feature became known as a “well-being
check” They were aso clear that various approaches to
displaying the mood “ratings’ over time should be provided so
that young people would have choice about how they saw this
(eg, agraph or calendar displaying colors over time).

Figure 1. Customization of mood monitoring feature (well-being check) using colors.
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Figure 2. Well-being check.
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Finally, young people designed an algorithm that was built into
the mood monitoring feature that linked, via a pop-up, to
appropriate levels of intervention (described below)
corresponding to their mood state including for “trigger points’
that indicate moderate and high levels of distress, which is
individualized and quantified according to the young person’s
own criteria. Table 1 describes a potential algorithm that is
subject to further testing and validation.

Distraction

Young peopl e were unanimousin wanting real-time distractions
that provided an immersive experience and diversion from
intense and distressing mood states, including suicidal ideation.
As stated above, they highlighted the need to ensure
customization of these distraction interventions to suit the
varying needs of different young people. The types of
distractions young people discussed as being useful included
the following: meditation with simple tips given to cam the
user, games, music, breathing exercises, and videos (eg,
inspirational, funny, or of their support peopl e providing support
messages).

Thisfeature representsthe “internal coping strategies’ element
of the Stanley and Brown’s safety planning app [56]. Distraction

http://mental .jmir.org/2018/1/e9/

Message
Contact

My
support
contacts

is aso a core intervention in dialectical behaviora therapy
(DBT) [78], an evidence-based intervention for young people
engaging in self-harm [79].

Brief I nterventions

These brief interventions were designed by young peopleto be
something that could be used regularly, rather than only when
they were experiencing high distress. They could include all of
the distraction interventions described above and also include
features such as a photo album that contained meaningful
photos, or photos that induced a positive emotion, supportive
messages from friends and |oved ones and messagesthat induced
positive emotions, links to music playlists (eg, Spotify), and
inspirational quotes (with the option of quotes generated by the
user or app generated).

This feature is consistent with the interventions designed to
increase distress tolerance, such as DBT and CBT, both
evidence-based interventions for young people engaging in
self-harm [78-80]. It is also reminiscent of the concept of a
“hope box,” which is a technique used in DBT and CBT that
has been recommended for inclusion in appsthat have asuicide
prevention function [61].
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Table 1. Algorithm of “interventions’ made available according to mood monitor ratings.

Well-being rating Levels of intervention

Low risk Positive affirmation

Low to medium risk Positive affirmation
Link to care package
Medium risk Positive affirmation
Link to care package

Medium to high risk Link to distraction

Prompt to ask if user wantsto talk to afriend or support person

Prompt to ask if user wants to fix an appointment with aclinician

High risk

If user responds to the prompt stating they feel safe:

Prompt to ask if user wants to fix an appointment with aclinician

Prompt them to schedule another self-assessment

Link to distraction

If user responds to the prompt stating they are unsure if safe:

Prompt to ask if user needs support line: if yes, preprogramed text message to support person and 24-hour crisis support
line number selected; clinician notified that user has accessed support. If no, user prompted to fix an appointment with
aclinician and schedule another self-assessment

Link to distraction

Safety Features

In line with recommendations [59,60], young people agreed
that it was important that on every screen of the app there was
aone-touch option to access emergency servicesfor immediate
crisis intervention, as well as a one-touch option to call or
message (using a preprogramed default message) their support
person, and aone-touch option to seetheir list of support contact
people. Young people provided a compelling rationale for this
one-touch option that allows a preprogramed default message
to be sent to their support person. They clearly stated that it was
very difficult to both scroll through contact liststo find a phone
number and to construct amessage about their distress and need
for help intimeswhen they were experiencing intense levels of
distress and suicidal ideation: “even just like if you just
preprogrammed into the app just you know like alist of people
you care about, care about you, people you feel safe with...it
comes up as an option”; “it will come up with ‘do you need to
call afamily member or friend or selected member’ who knows
you are using this app and knows your history.”

Young peopl e showed insight into the constraints of the services
in which they were engaged. They were aware of the working
hours of clinicians and did not expect clinicians to respond to
distress messages after their working hours. They were keenly
awarethat crisis services, such astelephone hel plines, were not
alwaysableto provideatimely service. Young people did think
it wasimportant that their clinician had accessto theinformation
generated from their mood monitoring in their face-to-face
sessions, including when they had accessed the distraction
function, contacted their support person, or used emergency or
crisis services:

Theideaisn't that you have accessto your clinicians
at all timesof day...itisvery clear that thisis not what
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thisis...the idea is that it is to be a log so you and
your clinician can see over the past month what has
been good, what has been bad, what has been

happening...
Clinician Workshops

In total, 16 clinicians participated in the workshops. These
clinicians were from a range of professional backgrounds
including clinical psychologists, psychiatrists, social workers,
and occupational therapists. They al had considerable
experience working with young people with severe mood
disorders. Many of them worked across both the YMC and a
headspace clinical service.

Clinician Responsibility in Responding to Mood
Monitoring

Clinicians at both workshops expressed concerns regarding the
clinical responsibilities that would ensue after being informed
by the app about high levels of distress and suicidal ideation.
They articulated that once this information was known, action
would need to be taken to mitigate the risk of suicide. They
were uncomfortable about receiving these notifications when
they were not present in their clinical roles (ie, in the evenings,
on weekends, and while they were on leave). Clinicians
expressed concerns that developing a mechanism for being
notified of a young person’'s distress and responding to this
would require significant additional clinical resourcing.

Managing Expectations

Clinicians highlighted the importance of clarifying and
managing the expectations of young people using the app.
Unmet expectations, for example, if a young person did not
receive an immediate response from a support person, has the
potential to result in unintended harm. Suggestions to manage
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this included ensuring that clinicians had choice over which
clients they would use the app with and working closely with
the young people in the onboarding stage to familiarize the
young person with the app. They highlighted how important it
was to ensure that young people were clear about when and
what sort of response they should expect from their clinician.
In this regard, they highlighted that receiving emails
documenting the mood monitoring results for a client would
not be appropriate because it was not possible to guarantee a
timely response due to workload or circumstances such as the
clinician being on leave. The preference of clinicians was to
view the mood monitoring information only in their face-to-face
onswith young people. They emphasized that they wanted
knowledge of any suicidal crisis and related intervention via
traditional means such as notification from other clinicians, as
well as from the information within the app that they would
view during the face-to-face session with their client. They did
notethat it would be clinically useful toincorporate adiscussion
of the mood monitoring results and the potential influences on
mood states, as well as what and how young people had used
the distraction and care package interventions into their
face-to-face clinical sessions. They also suggested that it might
be useful to ensure a printable version of the mood monitoring
results, for example, a PDF document that could be used in
sessionsand included intheclinical record. It wastheclinician's
view that, although the app all owed the young person to monitor
his or her mood in real time, it would not be feasible for
cliniciansto have accessto or respond to these datain real time.
They suggested that the app should be considered as, and more
appropriately named, a “digital diary” rather than “mood
monitoring,” a term that gives the impression that it is a live
monitoring device.

Theclinician interface tool that was designed as part of the app
was designed to be utilized as a separate Web app tool through
which clinicians could view the young people under their care
and their details. In this tool, clinicians would be able to view
the young person’s mood through a calendar or chart function
to visually see details of mood ratings over time. Clinicians
would also be able to see if any emergency calls were made,
what interventions (either from the care packages or distractions)
were utilized, and their impact on mood ratings. Allowing the
clinician to see this information in the clinician's own time
allows them to access the information quickly and alleviates
the perception that ayoung person could rely on thedigital diary
as a source of immediate or on-demand treatment.

With regard to managing the expectations of young people, they
also made the point that young people also needed to be made
aware that their support people may not always be available,
for example, if there was adelay in the message being sent due
to network problems, if their support person’s phone was not
charged, if they were away from their phone, or if they were
unwell. Clinicians raised some concerns at both workshops
about the potential burden on the support person and how this
person needed to be carefully selected and made aware that they
were going to be contacted by the young person in this way.
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Potential Adverse Therapeutic Effects of the App

Clinicians highlighted a potentially counterproductive effect of
one feature of the app (the function alowing a preprogramed
default message to be sent when ayoung person was distressed),
inthat it could create alearned helplessness with regard to help
seeking. Clinicians were concerned that young people might
develop an expectation that others should respond and initiate
supportive contact when they werein distress, discouraging the
young person to learn active help-seeking skills.

Discussion

Principal Findings

The development of this app utilized a codesign process,
predominantly with young people but also involving clinicians.
Young people and clinicians were enthusiastic about the app
including mood monitoring as a key function. Young people
wanted a positive approach to this and devel oped a creative and
innovative approach to this function that allowed an individual
to customize their well-being scale to indicate when and what
type of intervention was needed [50]. The provision of real-time
support aswell asissueswith the accessibility to timely response
intimes of crisswere considered critical. Oneway of addressing
this was to design embedded interventions to enable young
people to manage their own distress. The development of the
app, using acodesign process, isasignificant advance on many
of the currently available apps (and other technology-based
interventions) that have been designed to address mental ill
health because of the incorporation of the youth perspective.
Theinclusion of both clinicians and young peoplein acodesign
process highlighted disparate needs, motivations, and intentions
for the app, and by incorporating the views of both, the app has
promise as atool to assist both clinicians and young peoplein
the management of depression and suicide-related behaviors.

Limitations

The codesign process used in this study has been undertaken
with help-seeking young people who were predominantly
recruited via their clinicians or the coordinator of the youth
advisory group in which they were involved. To ensure we
could safely manage risk, weimposed criteriaon inclusion that
required that we only include ol der adolescents and young adults
who had not experienced suicide-related behaviors within the
previous 3 months. We acknowledge that some young people
may have been unwilling to participate given their participation
in the codesign workshops meant otherswould be aware of their
history of depression and suicide-related behaviors. Thus, the
app may not be relevant or acceptable to al young people or to
those accessing different kinds of services. Young peoplein the
codesign workshops had some awareness of thisand highlighted
the need for customization because “young people’ are not a
homogenous group, but all have different needs and preferences.
Customization has been highlighted asimportant by adolescents
in similar codesign processes [50]. It is important to note that
the app has not been designed for young people who are not
engaged in face-to-face treatment.

Although our app conforms to clinical practice guideline
recommendations with regard to routine monitoring of
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symptoms (depression) and medication side effects (suicidal
ideation) and its prototype has been beta-tested [10], thereisa
need to robustly test the app for efficacy and safety, including
testing that theinnovative mood rating functionisareliableand
valid measure of mood compared with validated measures such
as the PHQ-9 and our 3-item suicide risk screener [10].

Through the process of codesign, we have been made aware of
some of the barriers to implementing this app into face-to-face
clinica care. Further work will be required to tailor
implementation of the app into various service settings and
governance structures. This is potentially challenging, given
the different processes used across various services, and
highlightsthat health providers and young people have different
expectations and preferences with regard to the use of
technology in mental health care.

Comparison With Prior Study

The functionality of the app is consistent with prototypes
developed for adults experiencing depression [9,51,52], with
recommendations for suicide and self-harm prevention apps
[57,59-62], with what young people in other studies of app
development have described as potentially useful [47,63], and
with arecently developed app developed in the United Kingdom
for young people at risk of self-harm [55]. That young people
and clinicians wanted mood monitoring as a key function is
consistent with the previous finding that mood monitoring is
an acceptable and safe function for users[9,10]. Young people
highlighted the need for apositive approach to mood monitoring,
which also aligns with previous findings [65,51], and resulted
in this function being named a “well-being tracker.”

Theinclusion of distractions, which are essentially self-soothing
interventionsor “internal coping strategies’ aswell asone-touch
access to personal support, is consistent with Stanley and
Brown's widely used safety planning intervention [56]. These
interventions are also consistent with emotional regulation
strategies used in DBT, an intervention with evidence of its
efficacy in reducing self-harm [79,81,82]. Overal, the key
features that young people wanted to include in the app are
consistent with the recommendations for apps in the field of
suicide prevention and are evidence based, thus addressing
concerns raised in the literature about the types of
nonevidence-based interventions that are provided in many
commercialy available apps [49].

Young people clearly expressed a need to have mechanisms to
overcome hel p-seeking barrierswhen they were very distressed,
consistent with what is described as help-negation in the
literature [25]. Thisechoesfindings rel evant to the devel opment
of monitoring in the context of the SPARX intervention [50].
Young people in our study developed an innovative approach
whereby preprogramed messages could be developed for
automated delivery to the young person’s support person.
However, clinicians were concerned that this function could be
counter-therapeutic in terms of preventing young peopletaking
an activerolein their help seeking. This highlights the need to
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ensure that innovation is undertaken in the context of
high-quality evaluation to ensure that there are no unintended
adverse therapeutic impacts [50,65] and to document whether
these clinical concerns are founded.

Clinicians also raised significant concerns about the implications
of real-time mood monitoring with regard to ensuring the saf ety
of their clients, consistent with concernsraised in similar studies
[50]. They highlighted that there was no capacity for clinicians
to receive or respond to mood monitoring datafrom their clients,
except within their schedul ed face-to-face client appointments,
where both young people and clinicians agreed the information
was potentially clinically useful. Our previous study and results
from the development of monitoring for SPARX highlight the
potential for monitoring to enhance communication between
young people and clinicians and engagement in treatment
[10,50].

A key issue is balancing the needs of young people with the
potential clinical burden, and the need for moderation in a
landscape where mental health services are already underfunded
and overstretched. Although in Australia the integration of
technology into clinical care is a national priority [83], the
additional resourcing to ensure this is done in a safe and
effective way has not followed this policy direction. Greater
resourcing of mental health serviceswould, for example, ensure
that the full advantage of real-time mood monitoring could be
realized in terms of identifying and intervening with young
peoplein real timeto deal with acuterisk of suicide rather than
using the app as a digital diary.

Conclusions

Extending and enhancing treatment services for young people
with depression areimportant goal's given the necessity to ensure
that early and evidence-based interventions are delivered to this
group. There is significant potential to improve the lives of
young people experiencing depression via the provision of
technology-based enhancement to interventions, athough it
may mean significant redesign of current mental health service
systems. Our findings have highlighted the critical need to
ensure both clinicians and young people are involved in the
development of these kinds of interventionsto ensure the needs
of young people aswell asclinicians, and the servicesin which
they areworking, are addressed in the design of theintervention.

For clinicians, the app has been designed to assist with ensuring
guideline concordant care (symptom monitoring). For young
people, it addressestheir need for support when they experience
distress and suicidal ideation in between their face-to-face
appointments. Thus, the app has the potential to enhance
communication between young people and their clinicians about
symptoms and treatment progress and increase accessto timely
and evidence-based interventions. Understanding and
incorporating the expectations and motivations of both young
people and their clinicians are critical to ensure that this can be
done.
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Abstract

Background: This study provides an analysis on the use of emerging technologies for the prevention of suicide in 8 different
European countries.

Objective: The objective of this study was to analyze the potentiality of using emerging technologies in the area of suicide
prevention based on the opinion of different professionals involved in suicide prevention.

Methods: Opinions of 3 groups of stakeholders (ie, relevant professionals in suicide field) were gathered using a specifically
designed questionnaire to explore dimensions underlying perceptions of facilitating factors and barriers in relation to the use of
emerging technologies for suicide prevention.

Results: Goad 1 involved facilitating factors for the use of emerging technologies in suicide prevention. Northern European
countries, except for Belgium, attach greater relevance to those that optimize implementation and benefits. On the other hand,
Southern European countries attach greater importance to professionally oriented and user-centered facilitating factors. According
to different stakeholders, the analysis of these facilitating factors suggest that professionals in the field of socia work attach
greater relevance to those that optimize implementation and benefits. However, professionals involved in the area of mental
health, policy makers, and political decision makers give greater importanceto professionally oriented and user-centered facilitating
factors. Goal 2 was related to barriers to the usability of emerging technologies for suicide prevention. Both countries and
stakeholders attach greater importance to barriers associated with resource constraints than to those centered on personal limitations.
There are no differences between countries or between stakeholders. Nevertheless, there is a certain stakeholders-countries
interaction that indicates that the opinions on resource constraints expressed by different stakeholders do not follow a uniform
pattern in different countries, but they differ depending on the country.

Conclusions: Although all countries and stakeholders agree in identifying resource constraints as the main barrier to the use of
emerging technologies, factors facilitating their use in suicide prevention differ among countries and among stakeholders.

(JMIR Ment Health 2018;5(1):67) doi:10.2196/mental.7784
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Introduction

The use of emerging technologies involving Internet surfing,
virtual social networks, videogames, or mobile phones has led
to significant changesin the way people interact, especially the
younger population [1]. Applied to health sciences, emerging
technologies offer advantages such as easy access to resources
and information, personalized medical care, and real-time
communication [2,3]. The usefulness of mobile communication
technologies in the health area has been known for a number
of years [4-7]. Telemedicine has proven effective in various
health sectors through the use of apps to treat patients and by
facilitating interactions among health professionals[8].

In the area of mental health, the use of emerging technologies
has proven effective in the treatment of different mental
disorders [9,10], especially anxiety and depression [11,12].
Indeed, interventionsin mental health through the Internet have
appeared as more cost-effective than traditional interventions
[13,14]. However, acceptance by patients and professional s of
emerging technologies in the treatment of mental disordersis
currently limited, but it could be increased by providing more
information about it [15,16]. In any case, it seems clear that
these technol ogies represent an opportunity to supplement many
of the treatments carried out in the mental health area by
increasing contact and accessibility to therapies, especially for
patients living in rural areas and those who usually avoid, for
different reasons, mental health facilities [17-19].

Suicideis a serious public health issue, representing one of the
main causes of unnatural death worldwide [20]. More than
800,000 peopl e die each year by suicide, the global suiciderate
being 11.4 per 100,000 population (15.0 men and 8.0 women)
[21]. Although the overall suicide rate in Europe is high, its
epidemiology differs considerably among countries[22]. Suicide
rates are higher in northern and eastern European countries, the
highest being detected in Finland, Hungary, and the Baltic
countries, alongside Russia and Belarus, whereas the lowest
correspond to southern European countries, such asltaly, Spain,
and Greece [23].

It is known that suicidal behaviors are usually preceded by
thoughts of death or suicide ideation [24]. Addressing risk
factors and an early detection are essential to reduce suicide
rates [25]. Currently, there is an awareness of a number of risk
factors for suicide, which include neurobiological factors[26],
socioeconomic factors[27], and personality traits[28]. Likewise,
suffering from or having ahistory of mental illnessand previous
suicide attempts are the main risk factors among the general
population [29-31]. In thisregard, affective disorders, and major
depressive disorder in particular, are the mental conditions that
involvethe highest risk for suicide[32], especially inthe elderly
[33].

Development of strategies to counteract suicide is one of the
priorities of European and worldwide public health systems
[34]. In recent years, this has led to the establishment of a
growing number of intervention programsin many health care
networks [35-37]. However, the stigma associated with mental
health care and the difficultiesin early detection of the risk for
suicide have led to considering the possibility of using emerging
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technologiesto facilitate the access of young people, an at-risk
population, to these services while combating the stigma that
obstacles help-seeking [38,39].

Suicide prevention programs using emerging technologies
[40-42] have also proven effective in the detection of suicide
risk [38,43] and in reducing suicideideation [18,44,45]. Young
people look at the Internet also as a useful and accessible tool
to express suicidal feelings, seek support, or even try to help
other young people having thoughts of suicide [46,47]. Thisis
why technologies such as Twitter, Facebook, forums, text
messages, and mabile apps can be of relevance in the area of
suicide prevention [48-56]. However, their use is till far from
being widespread, and it would be important to be aware of the
barriers and limitations that hinder generalized usage.

The purpose of this study was to analyze the potentiality of
using emerging technologies in the area of suicide prevention
based on the opinion of different professionals involved in
addressing this public health issue, as well as possible
differences between European countries. The objective was to
assess the disposition of professionals to incorporate such
resources into the design of a suicide prevention program for
the health area of Zamora (Spain). This investigation is
encompassed within the European project entitled European
Regions Enforcing Actions against Suicide (EUREGENAYS),
whichincludes 11 regionswith diverse experiences and attempts
to advance in the field of suicide prevention in Europe. In
particular, we wanted to explore the perception of facilitating
factorsand barriersrelated to the use of emerging technol ogies.
So, our goals were as follows:

1 To explore the structure behind the assessment of the
facilitating factors for using emerging technologies and
compare the relevance attached to them by different
countries and stakeholders.

2. To group the barriers to the use of emerging technologies
into clusters to determine the importance attached to them
and to compare the assessments between countries and
between stakeholders.

Methods

Participants

Pursuing the aim of efficient intervention in suicide and effective
courses of action to be followed for its prevention, a study of
the needs at European level was conducted in the context of the
Euregenas project. This project brought together 11 European
regions with diverse experiences in an attempt to advance the
area of suicide prevention in Europe. We wanted to understand
the different points of view of those involved in suicide
prevention (stakeholders) and the courses of action that could
be taken.

First, a consultation with the partners involved in the project
and an in-depth review of the literature, and alist of possible
stakeholders of interest was proposed. Three main categories
of stakeholders were established with different subcategories.
Thefirst category corresponded to stakeholdersin the political
and public management context, designating this category as
decision and policy makers (DPM). The second category of
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stakehol ders corresponded to professionals working in the area
of mental health, designated as mental health professionals
(MHP), and the third one corresponded to professionalsrelated
to the social area and nongovernmental organizations (NGOs),
designated as NGO/social area (Table 1).

A total of 416 participants were recruited in 11 regions of 8
different European countries according to the following
inclusion criteria

- Workers belonging to the 3 professional groups selected
for this study: DPM, MHP, and NGO.

« High professional experiencein the field of suicide.

« Agebetween 18 and 65 years.

Variables and I nstruments

Customized questionnaires including questions on the use of
emerging technologiesfor suicide prevention were prepared for
each stakeholder category as tools to gather the necessary

Table 1. Categories and subcategories of stakeholders.

Mufoz-Sanchez et d

information to assess the needs. They included closed questions
about the use of emerging technologies for the prevention of
suicide. These technologies applied to suicide prevention were
defined in the questionnaires as follows: Technology-based
suicide prevention isa formof e-mental health aimed at suicide
prevention, making use of information and computer technol ogy.
Some examples of emerging technologies applied to suicide
prevention were provided in the questionnaires (Textbox 1).

The sociodemographic data collected in the questionnaireswere
gender, age, and professional category. The questionnaireswere
elaborated by some project partners and, subsequently, these
guestionnaires were revised by all the members of the project.
They were drafted in English; each project partner was
responsible for trandating them into their own language and
sending an appropriate number of questionnaires (approximately
60). Questionnaires were mainly administered as face-to-face
surveys or viaemail.

Category Subcategory

Decision and policy makers

European networks focusing on mental health promotion

Decision and policy makers from local and regional authorities (dealing with mental health, care, welfare,

family matters, youth)

Decision and policy makersin public health institutions (mental health care centers, hospitals)

Private companies influencing policy (health insurance)

Media
Educational setting, policy makers

Professionals working in financial services and human resources

Mental health professionals (for
youth, adult and elderly)

General practitioners

Psychiatrists (inpatient, outpatient)

Psychologists (inpatient, outpatient)

Emergency physicians (on call doctorsin Accident and Emergency units)

Nursing staff who work with suicidal patient (primary health nurse, mental health nurse, emergency room nurse)

Rescue personnel (paramedic — ambulance crew)

Work setting (private companies and prevention advisors in occupational medicine)

Educationa setting (schools, school counselors)

Nongovernmental organizations

(NGOs)/socia area services)

Professionalsin the social area (community social workers, home help workers, youth workers, social welfare

Staff of NGOs and agenciesworking in the following areas: youth, marital counseling, family and life counseling,

welfare

Educational setting: teachers

Staff of suicide helplines
Representatives of religious group

Support groups with survivors

Work setting: employers, human resources, union representatives

Criminal justice stakeholders (police, penitentiary police, coroners)

Pharmacists

http://mental .jmir.org/2018/1/e7/

JMIR Ment Health 2018 | vol. 5 | iss. 1 [e7 | p.55
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Mufoz-Sanchez et d

Textbox 1. Examples of emerging technologies applied to the suicide prevention provided in the questionnaires.

There are many forms of technology-based suicide prevention. Here you can find some examples of what we mean by technology-based suicide

prevention:

1. Informative websites (ie, websites that offer information on suicide, including warning signs, risk factors, and what to do when someone is

suicidal).

2. Web-based self-help interventions (ie, Web-based interventions that aim at hel ping (mild to moderate) suicidal people at decreasing their symptoms

through self-help).

3. etherapy interventions (ie, Web-based interventionsin which asuicidal person is being guided by a counselor either through aform of self-help
in which the counselor is there when needed, or through Web-based and maybe face-to-face therapy).

N o 0 ok~

Chat websites (ie, online discussion in a chat room aimed at helping suicidal people through acrisis).
Internet forums on suicide and suicide prevention in which suicidal and nonsuicidal people share their thoughts.
Social networking websites on suicide prevention (eg, Facebook, Twitter).

Apps (ie, apps from the iTunes or Android store on suicide prevention).

In Spain, 154 out of 213 questionnaires facilitated to the
stakeholders (72.0 %) were correctly completed. The
predominant way of administration was face-to-face (187
guestionnairesviaface-to-face and 25 questionnairesviaemail).
Themost frequent reasonsfor nonperformance of questionnaires
were the incorrect filling of the questionnaire and the absence
of areply by the stakeholder.

Two questions from the survey have been selected for the
purpose of this research; both questions aimed at exploring the
use of emerging technologies applied to the suicide based on
perceived barriers to be removed and facilitating factors to be
promoted. These are listed below.

Facilitating Factors

What would encourage you to use/recommend suicide
prevention based on emerging technologies?

(1=not at al; 5=absolutely):

+  Further information through training

+  Further information through newsl etters
+  More automated apps

- Easy access

+  Guaranteed anonymity

+ Time-saving

+ Cost-saving

»  Free, with no extracosts

Barriers

What preventsyou from using/recommending suicide prevention
based on emerging technologies?

(1=yes; 0=no):

« Lack of availability
« Too expensive

http://mental .jmir.org/2018/1/e7/

- Too time-consuming

« Lack of reliable apps

« | do not know their uses
« | amnot interested

+ | lack the skills

« | lack the knowledge

The questionnaire was administered to atotal of 416 participants
from 8 European countries. Among this, Spain provided 37.0%
of questionnaires; Finland 14.2%; Belgium 11.5%; both Italy
and Romania 7.7%; Sweden 7.5%; and lastly, both Germany
and Slovenia 7.2% (Table 2).

The gender distribution was 39.7% (165/416) men and 60.3%
(251/416) women. According to age, 61.8% (257/416) were
aged between 40 to 59 years, 26.9% (112/416) were aged
between 20 to 39 years, and 11.3% (47/416) were over 60 years.

Statistical Analysis

The dataanalysis of the questionnaires was performed through
2 different statistical methods. First, amultidimensional scaling
(MDS) PROXimity SCALing (PROXSCAL) wasused to detect
the underlying dimensions of the facilitating factorsfor the use
of emerging technologies in suicide prevention. PROXSCAL
is a computer program for MDS and individual differences
scaling (IDS) of proximities. The program, PROXSCAL,
performs MDS of proximity data to find the least squares
representation of the objects in a low-dimensional Euclidean
space. The analysis of the structure underlying the usability
barriers of emerging technologies for suicide prevention was
performed through hierarchica cluster analysis. Finaly,
multivariate analysis of variance (MANOVA) was used to
estimate the differences between countries and stakeholders.
The data analysis was performed using the statistical software
IBM SPSS version 19.
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Table 2. Questionnaires administered by country.
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Country DPM? MHP? NGO° Percentage (%)
Belgium 14 19 15 115

Finland 7 21 31 14.2

Germany 9 9 12 7.2

Italy 10 13 9 7.7

Romania 10 19 3 77

Slovenia 10 11 9 7.2

Spain 17 92 45 37.0

Sweden 10 13 8 75

Total 87 197 132 100

3DMP: decision and policy makers.
M HP: mental health professionals.
®NGO: nongovernmental organizations.

Results

Goal 1: Factors Facilitating the Use of Emerging
Technologies

MDS PROXSCAL was applied to identify the underlying
dimensions of facilitating factors for using emerging
technologies in suicide prevention. This analysis provides a
display of how the facilitating factors are structured and their
weight in the different target populations.

The starting point is the exploration of a common space that
reveals a structure in the assessments of the interviewees. If a
common structureis found, the underlying criteria used for the
assessments can be identified, which are not explicit, but
deducible from the way in which the assessments accorded to
the facilitating factors relate to each other. This technique is
useful to identify the criteria used when assessing the aspects
related to the use of emerging technologies. In this case, beyond
specific assessmentsfor each aspect, theinterest liesin exploring
the underlying criteria so that the actions to stimulate the use
of emerging technologies can be linked to the aspects that are
most relevant to each group of the target population.

The perceptual map resulting from this analysis reveals that
there is indeed an identifiable structure the indices of which
indicate a very good fit to the empirical data. A scatterplot
matrix of coordinates of the common space is displayed in
Figure 1. The structure presents a good fit to the obtained
dimensions  (Stress=.05;  Tucker's  Coefficient  of
Congruence=.973>.90).

As shown in Figure 1, Dimension 1 on the right-hand area of
the chart brings together aspectsrelated to cost for professionals:
training costs (Training), cost in time (Time and Automated),
and economic cost (Cost). At the opposite end arethefacilitating
factorsrelated to aspectsthat are convenient for the user, which
are as follows: Anonymity, Accessible, and Free. Therefore,
Dimension 1 opposes professionally oriented facilitating factors
and user-centered facilitating factors.

http://mental .jmir.org/2018/1/e7/

On the right-hand upper area of the graph, Dimension 2 brings
together the aspects related to the implementation of emerging
technologies, which are as follows: Training, Anonymity,
Accessible, and Automated. Thelower areaincludesfacilitating
factors related to the benefits from their use, which are as
follows: Cost, Time, and Free. Therefore, Dimension 2 opposes
facilitating factorsthat optimize implementation and facilitating
factors that optimize the benefits.

Thus, the following 2 dimensions can be identified in the
common space:

- Dimension 1: professionally oriented facilitating factors
and user-centered facilitating factors.

- Dimension 2: facilitating factors that optimize
implementation and facilitating factors that optimize the
benefits.

Once the structure or common space has been defined, the
weight of each dimension in the different target populationsis
obtained. In this case, theweight or relevance of each dimension
was obtained for different countries and different stakeholders.
Figure 2 shows the different weights for the different countries
studied.

As shown in the chart, Dimension 2 (implementation-benefits)
has greater weight than Dimension 1 (professional-user) in
Sweden, Finland, and Germany, in that order. Thus, in these
countries, emphasis should be placed on the adaptation of the
characteristics involved in the implementation of emerging
technol ogies (Training, Accessible, Anonymity, and Automated)
and on the variety of benefits they provide (Cost, Time, and
Free) because they attach higher relevance to these criteriain
their assessments. On the other hand, in Spain, Belgium, Italy,
Slovenia, and Romania, in that order, Dimension 1
(professional—user) has higher weight than Dimension 2
(implementation—benefits). Thus, it is appropriate for these
countries to emphasize the benefits to be obtained by the use
of emerging technologies, both for professionals and for users.
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Figure 1. Common space of the facilitating factors in the multicountry sample.

Category Subcategory

Decision and Policy Makers European networks focusing on mental health
promotion

Decision and policy makers from local and regional
authorities (dealing with mental health, care, welfare,
family matters, youth...)

Decision and policy makers in public health
institutions (eg, mental health care centers, hospitals)

Private companies influencing policy (eg, health
insurance)

Media

Educational setting, policy makers

Professionals working in financial services and
human resources

Mental Health Professionals General practitioners
(youth, adult and elderly T ;
focused MHPs) Psychologists (inpatient, outpatient)

Psychiatrists (inpatient, outpatient)

Emergency physicians (on call doctors in Accident
& Emergency)

Nursing staff who work with suicidal patient
(primary health nurse, mental health nurse,
emergency room nurse)

Rescue personnel (paramedic —ambulance crew)

Work setting (eg, private companies and prevention
advisors in occupational medicine)

Educational setting (eg, schools, school counselors)

NGOs/ Social Area Professionals in the social area (community social
workers, home help workers, youth workers, social
welfare services)

Staff of NGOs and agencies working in the
following areas: youth, marital counseling, family
and life counseling, welfare

Educational setting: teachers

Staff of suicide helplines

Representatives of religious group

Support groups with survivors

Work setting: employers, human resources, union
representatives

Criminal justice stakeholders (eg, police,
penitentiary police, coroners)

Pharmacists
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Figure 2. Dimension Weights of the facilitating factors for suicide prevention in the different countries.
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Figure 3. Dimension weights of the facilitating factors in the different stakeholders.
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The comparison of weights by stakeholders also reveas
differences in the relevance attached to these 2 dimensions, as
shown in Figure 3.

NGOs attach greater weight to Dimension 2
(implementation—benefits) than to  Dimension 1
(professional—user). To promote the use of emerging

technologies by NGOs and achieve greater usability, emphasis
should be placed on the conditions for the implementation of
such resources and the benefits they bring. On the other hand,
DPMs and MHPs, in that order, attach greater relevance to
Dimension 1 (professional-user) than to Dimension 2

http://mental .jmir.org/2018/1/e7/

RenderX

(implementation—benefits). To promote the use of emerging
technol ogies by these stakehol ders and achieve greater usahility,
emphasis should be placed on the aspects rel ated to the benefits
they bring to both professionals and users.

Goal 2: Barrierstothe Use of Emerging Technologies

The analysis of the structure underlying the barriers hindering
the use of emerging technologies for suicide prevention was
carried out through hierarchical cluster analysis (Figure 4). As
shown in the chart, the barrierswere gathered into the following
2 large groups or differentiated clusters:
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- Barriers focused on resource constraints. expensive,
time-consuming, not interesting, and appsare not considered
trustworthy.

- Barriersfocused on personal limitations: lack of knowledge
related to the programs and their use and lack of skills to
use them.

The averageratingsfor each cluster were cal culated to compare
the ratings obtained and the differences among countries and
stakeholders. A repeated-measure analysis of variance
(ANOVA) was carried out. The results show significant
differencesamong clusters (P<.001) with large effect size: 44%.
Cluster 1 (barriers focused on resource constraints) scored
significantly higher than cluster 2 (barriers focused on user
limitations).

Therefore, to promote the use of emerging technologies for
suicide prevention, emphasis should be placed on the
shortcomings of the resource itself, meaning that difficulties
are attached to resource constraints rather than to users
experiencing difficulties.

Differences among countries and stakeholders were cal cul ated
using MANOVA. No differences among countries were

Figure 4. Clusters of barriers to the use of emerging technologies.

Mufoz-Sanchez et d

observed (Pillai Trace Test: P=.86); barriers focused on
resources were those that most hindered implementation in all
of them. Neither were there differences among stakeholders
(Pillai Trace Test: P=.08); all of them also attached the most
relevance to barriers related to resources. Nevertheless,
stakeholders-countries interaction effect (Pillai Trace Test:
P=.01) was observed in cluster 1; barriers focused on resource
constraints (P=.02) with an effect size of 13%. Thisinteraction
effect indicates that the val uations of resource constraints made
by the different stakeholders do not follow a standard pattern
in the different countries, but they are different depending on
the country, as shown in Figure 5.

As shown in the graph, in Germany, for example, MHPs are
the stakeholders that attach the greatest importance to resource
constraints, whereas in Romania, it is DPMs, and in Slovenia,
itisNGOs. In Spain, for example, the valuations of the different
stakeholdersare very similar. Each country hasdifferent profiles
with regard to resource constraints, which should be taken into
account according to the target stakeholders at whom promotion
of the use of emerging technology for suicide prevention is
aimed.
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Figure5. Cluster 1: barriers focused on resource constraints.
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Discussion

Principal Findings

The use of emerging technologies for suicide prevention could
prove an opportunity to ameliorate its results and the
accessibility to intervention programs, especially by young
people. Emerging technologies can be a means to address
situations involving people at suicide risk who are otherwise
difficult to engage in traditional intervention models. A recent
study by Sueki supports the efficacy of the use of Internet for
early detection of suiciderisk. The study involved posting offers
of psychological treatment on webpages that people at risk for
suicide might visit. The psychological treatment was provided
viaemail, and the presence of suicide ideation was detected in
74% of the consultations held [43]. Therefore, it improves
accessibility to a population that does not usually turn to health
services, and when they do so, they have already made asuicide
attempt [57].

If we consider the factors facilitating the usability of emerging
technol ogies according to the different countries, it isinteresting
to observe how northern European countries, except for
Belgium, attach greater importance to the facilitating factors
that optimize implementation and to those than maximize the
benefits (Dimension 2) than to those focused on professionals
and users (Dimension 1). To some extent, this result could be
explained by the differences between northern and southern
European countries in the use of emerging technologies,
considering that the implementation of emerging technologies
in northern Europe is more widespread than in the south. On
this subject, when defining the type of intervention, northern
European countries seem to attach moreimportanceto ensuring
efficacy than to it being different or more or less innovative.
On the other hand, southern European countries seem more
concerned with the development of the intervention than with
its degree of efficiency. In this regard, the importance attached
in Spain to barriers and difficulties hindering professionals’ use
of this type of technologies can be observed. This basically

http://mental .jmir.org/2018/1/e7/

expresses that the use of emerging technologies involves
changesintraditional welfare processes based mainly on routine
clinical visits and scheduled appointments. It is also significant
that in countries where psychiatric care is essentialy
community-based and health care hasasolid social component,
as isthe case in Sweden, emphasis on barriers and facilitating
factors centered on users and professionals is not as strong as
that placed on theimplementation and efficacy of thetool. This
leads to the hypothesis that the use of emerging technologies
to contact users or potentia patients requires a more
community-based health system, which is less constrained by
clinical visits, and where the measuring of health care activities
goes beyond a mere count of the number of medical
consultations performed foll owing conventional methods. How
could the activity conducted by MHPs communicating with
patients via social networks be calculated and measured? Or,
could the Spanish system for the provision of posts envisage
establishing a profile for MHPs with expertise in the use of
emerging technologiesto allow potential patientsto accesstheir
services? Hence, the answers to the questionnaire provided by
the different countries also reveal their care patterns and their
capacity to integrate the use of new models, such as the use of
emerging technologies, into the dynamics of their activity.

Likewise, although the stakeholders participating in the study
are aware of the advantageous uses of emerging technologies
for users, they stress the difficulties associated with their use
by professionals and the costs in time, training, and activity
involved in their implementation. This is the main barrier to
their use, as there is an agreement (Dimension 2) on valuing
the positive aspects related to accessibility and anonymity so
that the user does not feel exposed to stigmatization.

On the other hand, the distribution of the 3 different stakehol der
groups across the two dimensions draws attention to the fact
that professionalsin the social area (NGO) stand apart from the
other 2 groups (DMP and MHP). The former (NGO) attach
greater relevance to the facilitating factors that optimize
implementation and to those that maximize the benefits
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(Dimension 2), whereas the other groups (DPM and MHP)
believe that the most relevant facilitating factors are the
professionally oriented and user-centered ones (Dimension 1).
These results could answer to the usual need for professionals
in the social area to obtain positive outcomes in their health
interventions, because negative results or absence of results
have avery strong impact on this group. It should be noted that
when the health system failsin itsinterventions, this hasastrong
impact on the subject’s socia environment, which is often poor
or lacking adequate supporting structures, thus requiring the
intervention of social services. MHPs believe that the most
important facilitating factors are those that are professionally
oriented and user-centered (Dimension 1), although to alesser
degree than DM Ps. This confirms what is stated above, that is,
public-sector providers whose health care processes are more
constrained and move away from the community-based ones
are those who find the greatest difficulties in using emerging
technologies. So, they do not take enough account to use the
technologies as atool for improving access to better care. It is
significant that the further stakeholders from the community
(political decision makers and policy makers) give a higher
value to the barriers to their work, while the closer to the
community underlie the greatest flexibility for organizing the
delivery of care (NGOs), and increasing the efficacy that
technology could make, while the difficulties encountered by
professionals are given less relevance.

In general, although emerging technologies are atool that can
be used to address problems related to suicidal behavior, the
knowledge required to design their use and obtain satisfactory
results belongsto the MHPs. Thisexplainswhy MHPsare more
concerned with the elementsthat may facilitate implementation
of the intervention than with its costs, even though they are
aware of the limitations of the system of which they are part.
Finally, thefact that political decision makersand policy makers
(DPM) attach greater relevance to facilitating factors targeted
at professionals and users (Dimension 1), leaving aside the
economic aspect, is highly significant, because it illustrates the
extent of the problem of suicide in the Western society and the
increasing involvement of this group of stakeholders in
addressing suicidal behavior. Neverthel ess, they should be aware
that, beyond the application of such technologies, it is essential
to foster working on the community and directing (mental)
health services toward (mental) health outcomes in the
population of the area where they are located, rather than just
measuring health care-oriented activity in arigid fashion where
thereis no room for these new tools.

The use of technology applied to the health care area does not
always yield expected or desirable results, but limitations or
barriers may appear. However, in the area of suicide prevention,
this type of communication technologies could provide major
advantages, because limitations to intervention in these cases
are frequently linked to the stigma attached to the issue of
suicide in our society. Good examples of clinical uses of
technology for the suicidal behavior are asfollows: Mewton et
a’s work, which implemented a Web-based program of
cognitive behavioral therapy to reduce suicidal ideation in
people suffering from depression, obtaining statistically
significant resultsin the reduction of self-harming ideation and
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symptoms of depression in general terms [18]; and Guille et
a’s work, which refers to an ease of implementation of
Web-based cognitive behavioral therapy, emphasizing that it is
cost free and user-friendly and very useful for suicide prevention
[41].

Consequently, the growing deployment of Internet in our
environment and its development as a way of communication
offers an excellent chance to use it asameans for the detection
and treatment of suicidal behavior and ideation. The possibility
of distance intervention that does not require contact in a
physical space is an advantage for the high number of
individuals who perceive the issue of suicide as a taboo. In a
recent study, Biddle analyzed the changes in accessibility to
suicide-related information on the Internet between 2007 and
2014, obtaining asaresult that the number of blogsand I nternet
forums on suicide grew considerably over this 7-year period
[46]. Thisiswhy it isimportant to assess the results obtained
and take them into account to be able to overcome the barriers
to the implementation of emerging technologies in the health
system.

A key aspect to be considered in the application of the emerging
technologies to health care is the anonymity. This anonymity
can be appreciated clearly in the Internet use by persons who
look for information about issues relating to health. It should
be pointed out that the use of Internet browsers such as Google
is currently widespread in our environment, and the trend
analysis of search for research purposes have grown in recent
years. For its capacity to ensure anonymity, these Internet
browsers can be used by persons with thoughts or ideas of
suicide to search for help online. On the other hand, Internet
browsers might also constitute a useful tool for the study and
detection of behaviors related to suicide [58,59]. There are
several studiesthat have used the potential of the Google Trends
tool in the field of suicide and self-harm behaviors. One study
by Bragazzi shows the usefulness of Google Trends to detect
nonsuicidal self-injuries [60]. Another recent study by Parker
could verify that the use of Google Trends can predict the
suicide rate associated with the consumption of alcohol and
drugs better than the conventional methods associated with the
level of unemployment and economic incomes [61]. Solano
detected that the search volume of the term “suicide” is
significantly related with the suicide valuations in Italy [62],
and Arora observed a cyclical tendency in the search activity
of suicide and in the searches related to the depression, with
peaks in autumn and winter months and a decrease in summer
months [63].

Equally, attention should be drawn to the fact that the analysis
of theresults of this study on the barriersto the use of emerging
technol ogies showsthat barriersfocused on resource constraints
(cluster 1) are more relevant, both by countries and stakehol ders,
than those focused on personal limitations (cluster 2). Once
again, this points out the difficulties in organization and in
obtaining resources for the implementation of these new tools.
The use of new technologies in the health sector requires
appropriate organization and a care delivery model to facilitate
their implementation, economic resourcesto acquire the material
needed to build the tool’s structure (hardware), and the
availability of skilled technicians to update and develop the
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functioning of the structure (software). For thisreason, it should
be noted that, despite the fact that, in the mid and long term,
intervention based on emerging technol ogies could prove more
efficient than traditional methods, these resources are not always
available, sometimes not at all. This would also justify the
limitations observed for emerging technologies to become
integrated into the health system, an example of this being
telemedicine, the implementation of which is taking place at a
much slower pace than expected [64].

In this regard, Donker’s recent systematic review to assess the
cost of Internet-based mental health interventions proved their
greater cost-effectiveness [13]. Van Spijker conducted a
randomized controlled clinical triad to analyze the
cost-effectiveness of Web-based interventionsfor the reduction
of suicidal ideation, and it was found that they were indeed
more cost-effective than traditional interventions [14]. This
means that there are advantages in terms of effectiveness and
costs and that it is a relevant public health issue, which leads
to the question of why their use is not more widespread.

Finally, solely considering the barriers focused on resource
congtraints (cluster 1), it can be observed that there are
differences among countries and stakeholders. The most
remarkable cases are Germany and Romania, where the
differences among the different stakehol der groups are stronger,
as opposed to the rest of countries, where there is greater
consistency among the 3 stakeholder groups. Neverthel ess, these
differences are mainly associated with barriers observed by
health professionals rather than managers, and it is necessary
to study such differencesin depth to assess the reason for their
existence, which could perhaps be attributed to shortcomings
related to the sample and should be confirmed in future studies.

Attention should also be drawn to limitations in our sample,
which, though randomly selected from each country based on
the subjects experience in the area of suicide, is not
representative of the entire group it is part of. Nevertheless, it
isadequatefor afirst approach to the study of limitationsto the
use of technologies in the health care area, assessing contrasts
among countries and differences in health care models. On the
other hand, the heterogeneous distribution of the different
professional categories taking the survey makes it difficult to
ensure a representative sample for each of them. Still, the data
gathered contribute an interesting approximation to the potential
and facilitating factors and barriers involved in the use of
emerging technologies for the prevention and treatment of
suicidal behavior.

Limitationsand Strengths

The stakeholders involved in the study were not selected in a
randomized way; therefore, they are not representatives of the
stakeholders as a whole. The number of stakeholders involved
in the study is different in every country, and probably, the
motivation for answering is different too. Besides, the
sociodemographic data collected in the questionnaire (gender,
age, and professional category) could have an impact on the
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findings, but it has not been possible to control these variables
because of the small size of this study sample. It should be
considered that the principal objective of the project was to
analyze the knowledge of relevant professionalsin suicidefield
toimprove and create prevention programs of suicidein different
regions of Europe. The questionnaire used to collect the data
was elaborated internally by the members of the project, and
this questionnaire was not validated regarding the psychometric
criteria. It should be highlighted that the questionnaire was not
designed like a useful tool in the prevention of the suicide and
was elaborated just for the compilation of the data. The different
trandlations of the questionnaire into each language of the
country were not made in a homogenous way; every project
partner made the trandation from English using different
translation resources.

Taking into account these limitations, the differences between
countries can be associated to different perspective of the
specific stakeholders selected instead of proper general
differences between countries. However, the data areinteresting
for knowing the possibilities and potential benefits of
technologiesfor being used in suicide prevention. In this sense,
it is the first study in Europe comparing different countries
(south-north/east-west) regarding this topic.

Conclusion and Clinical Implications

There is evidence that new communication technologies may
help toward improving suicide prevention athough their
implementation and usein the health systemis till quitelimited.
Barriers to their use are different from one country to another
and also depend on the organizational models. Equally,
assessments vary depending on professionals consulted.
Southern European countries, such as Spain, where health care
models are more traditional and not community-based, instead
of focusing on the effectiveness and advantages that this new
type of health care model could contribute, believe the main
barriers are related to the organizational system, the
characteristics of the health professionals, and the difficulties
they experience when using emerging technologies for this
purpose. In contrast, countries such as Sweden, with
community-based health care models and, therefore, a more
flexible organization that facilitates theimplementation and use
of these technologies, consider that the main difficultiesliein
proving their effectiveness in the delivery of services and
ensuring that they actually facilitate accessibility.

On the basis of the results of this study, we consider that a
broader use of communication technologiesin suicide prevention
would facilitate accessibility and care of people at risk for
suicide. However, to apply thesetoolsit is hecessary to change
organizational models, taking into account both the investment
required and the changesin health care provision, which should
be more flexible and targeted at results rather than at specific
activities (eg, medical consultations). This is probably one of
the main obstacles that has so far limited the implementation
of emerging technologies.
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Abstract

Background: Depression is common in adolescence and leads to distress and impairment in individuals, families and carers.
Treatment and prevention guidelines highlight the key role of information and evidence-based psychosocia interventions not
only for individuals but also for their families and carers. Engaging young people in prevention and early intervention programs
is a chalenge, and early treatment and prevention of adolescent depression is a major public health concern. There has been
growing interest in psychoeducational interventions to provide accurate information about health issues and to enhance and
devel op self-management skills. However, for adolescentswith, or at high risk of depression, thereisalack of engaging Web-based
psychoeducation programs that have been devel oped with user input and in line with research guidelines and targeted at both the
individual and their family or carer. There are aso few studies published on the process of development of Web-based
psychoeducationa interventions.

Objective: Theaim of this study wasto describe the process underlying the design and devel opment of MoodHwb (HwbHwyliau
in Welsh): a Web-based psychoeducation multimedia program for young people with, or at high risk of, depression and their
families, carers, friends, and professionals.

Methods: The initia prototype was informed by (1) a systematic review of psychoeducational interventions for adolescent
depression; (2) findings from semistructured interviews and focus groups conducted with adol escents (with depressive symptoms
or at high risk), parents or carers, and professionals working with young people; and (3) workshops and discussions with a
multimedia company and experts (in clinical, research, and multimedia work). Twelve interviews were completed (four each
with young people, parents or carers, and professionals) and six focus groups (three with young people, one with parents and
carers, one with professionals, and one with academics).
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Results: Key themesfrom the interviews and focus groups were: aims of the program, design and content issues, and integration
and context of the program. The prototype was designed to be person-centered, multiplatform, engaging, interactive, and bilingual.
It included mood-monitoring and goal-setting components and was available as a Web-based program and an app for mobile
technologies.

Conclusions: MoodHwb is a Web-based psychoeducational intervention developed for young people with, or at high risk of,
depression and their families and carers. It was developed with user input using qualitative methods as well as user-centered
design and educational and psychological theory. Further research is needed to evaluate the effectiveness of the program in a
randomized controlled trial. If found to be effective, it could be implemented in health, education, youth and social services, and
charities, to not only help young people but also families, carers, friends, and professionals involved in their care.

(JMIR Ment Health 2018;5(1):€13) doi:10.2196/mental.8894

KEYWORDS

adolescent; depression; internet; education; preventive psychiatry; early medical intervention

Introduction

Prevention and M anagement of Adolescent Depression

Depression is common in adolescence and is associated with
distress, social and educational impairments, and poor physical
health. It also predicts suicide and deliberate self-harm and can
mark the beginning of long-term mental health difficulties [1].
Early treatment and prevention of adolescent depression is
thereforeamajor public health concern [2]. However, engaging
young people in prevention and early intervention programsis
achallengefor health and other services. Thisisin part because
of the anxiety and stigma related to mental health issues and
services, the symptoms of depression (eg, motivation and social
withdrawal), and the potential difficulties in identifying
depression in adolescence [1,3,4].

Guidelines for the prevention and management of depression
in young people (eg, National Institute for Health and Care
Excellence[5] and American Academy of Child and Adolescent
Psychiatry [6]) stress the need for good information and
evidence-based psychosocial interventionsfor the young person,
family, and carer. Psychosocial interventions are likely to be
important in young people for promoting resilience and
preventing relapse [1,7].

Psychoeducation

There has been growing interest in psychoeducational
interventions (PIs), which deliver accurate information to
individuals, families, and carers about mental health or aspecific
diagnosis, management and prognosis, and relapse prevention
strategies [6,8-10] (Textbox 1). Although the risk factors and
possible causes of adolescent depression are complex, afamily
history of depression, psychosocial stress, and a previous history
of depression increase individual risk, and these groups could
be targeted for such strategies[1].

Much of the existing literature on PIs has been in relation to
individuals (mainly adults) with schizophrenia or bipolar
disorder and their families [6,8,11], although there has been
increasing interest in depression. Findings from a recent

http://mental .jmir.org/2018/1/e13/

systematic review concluded that Plsare effectiveinimproving
the clinical course, treatment adherence, and psychosocial
functioning of adults with depression [12]. We conducted a
systematic review of Pls for adolescent depression [13] that
showed that there were few existing programs that have been
developed and evaluated using rigorous methods according to
research frameworks.

eHealth Approaches

Electronic health (eHealth) and el ectronic multimediahave been
identified as a key area of future clinical practice and research
in depression in adolescents [10,14]. There is evidence to
support the use of some cognitive behavioral therapy
(CBT)—based and other Web-based programs for adolescent
depression [15-17]. Although it is difficult to evaluate how
much psychoeducation within the programs contributed to the
outcomes, Web-based Pls for depression in adults has been
shown to reduce symptoms of depression and improve
understanding of treatments [18].

However, to our knowledge, there is no Web-based Pl that has
been specifically developed for adol escent depression (or those
a high risk) and developed and evaluated in line with key
guidance on the development and evaluation of complex
interventions [19]. This is an important gap; depression is
common in young people, and its presentation and management
is different to that of adults (eg, the prominence of irritability
and fluctuating symptoms and emphasis on educational and
psychological approaches) [1]. Studies detailing the process of
development of Web-based Pls are rare. In this paper, we
describethe design and devel opment of MoodHwh: aWeb-based
psychoeducation multimedia program for young people with,
or at high risk of, depression and their families and carers. The
program was designed so that it could be used regularly within
everyday health, social, education, youth services, and charities.
This method of development provides an example and
framework that could help inform the development of future
Web-based programs, to ensure that they are codesigned with
potential users to maximize the chances of user engagement
and therefore impact.
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Textbox 1. Psychoeducation in childhood and adolescent depression.

Bevan Jones et d

The American Academy of Child and Adolescent Psychiatry (2007): “ Practice parameter for the assessment and treatment of children and adolescents
with depressive disorders’ describe psychoeducation as“ education of family members and the patient about the causes, symptoms, course, and different
treatments of depression and the risks associated with these treatments as well as no treatment at al. Education should make the treatment and
decision-making process transparent and should enlist parent and patient as collaborators in their own care” (Birmaher and Brent, 2007 [6]).

Methods

Research Plan

The research adhered to the preclinical or theory and phase |
or modeling phases of the Medical Research Council (MRC)
framework for complex interventions and the devel opment phase
of the new guidance on developing and evaluating complex
interventions [19]. The project brought together audiovisual,
interactive, and Web-based media, informed by research and
practice from the areas of adolescent depression (particularly
prevention and management strategies), psychoeducation (and
learning), e-mental health, and design.

The developmental approach was person-centered or
person-based, as described in guiddines for digital
health-related interventions [20-22]. This focuses on
understanding and accommodating the perspectives of the users
and identifying “guiding principles” The approach embraces
qualitative research, with awide range of individuals from the
target user population at every stage of the intervention
development. This iterative approach helps to assess
acceptability, usability, and satisfaction, aswell as appreciating
the context, anticipating usage and outcomes, and modifying
the intervention to make it persuasive, feasible, and relevant.

Following a literature review of Pls in adolescent depression
[13], a qualitative study was completed consisting of a series
of semistructured interviews and focus groups with potential
users of the program (adolescents, families, carers, and
professionals working with young people). Interviews were

Figure 1. Influences on the design and content of the Web-based program.

used to generate initial detailed views and ideas from a range
of users, to carry forward to the focus groups. The groups
enabled agreater breadth of discussion and refinement of these
ideas, to help inform the devel opment of the program with the
research team and multimedia company. Theinterviewing was
iterative; where new themes emerged, they were incorporated
into the subsequent interviews and focus groups. Figure 1
demonstrates how the design and content of the program was
developed based on the literature review, interviews, focus
groups, and other consultations.

Ethical and Health Board Approval

The Dyfed-Powys, Wales, United Kingdom (UK) REC, gave
a favorable opinion for the research project. Research and
development (R& D) approval was granted by Cwm Taf, Cardiff
and Vae, Abertawe Bro Morgannwg, Aneurin Bevan, and
Hywel DdaUniversity Health Boards (UHBS), five of the seven
UHBsin Wales.

Recruitment for Interviews and Focus Groups

Inclusion and Exclusion Criteria

Young peoplewere recruited from Child and Adolescent Mental
Health Services (CAMHS) and from the Cardiff Early Prediction
of Adolescent Depression (EPAD) study [23]. They were
required to be at least 13 years of age and to have either current
or past history of depression (recruited from CAMHS), or be
at high risk of depression because of afamily history (at least
one parent with recurrent depression, recruited from the EPAD
study).
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Parents, guardians and carers of these young people were also
recruited for interviews and focus groups. Professionals (from
health, education, social, and youth services and charities) were
approached if they worked with young peoplewho present with
mental health difficulties. Participants were not eligibleif they
had severe health difficulties that would make it difficult for
them to contribute, or make it more likely they would become
distressed, or if they were unableto understand the intervention
or questions or discussions (eg, because of insufficient
understanding of English).

Sampling Frame

Participants were recruited from south and west Wales and
included areas of high deprivation, as well as more affluent
areas. Within theinterviews and focus groups, we aimed to have
a balance of participants with regard to age, gender, primary
language (Welsh or English), severity of depressive symptoms,
and service involvement.

Recruitment Documents

Participants from CAMHS and the EPAD study were sent
invitation letters and information sheets (Figure 2) and asked
to reply if interested in participating. Young people were
consulted during the design of information sheets and consent
and assent forms. These were developed with reference to a
readability test [24] and with the help of an experienced graphic
designer so that they could be engaging for young people. The
documents and the program were developed in Welsh and
English in line with depression guidelines [5] and to ensure
inclusivity for the population of Wales [25]. Participants were
offered gift vouchers for their participation, time, and travel.

Interviews (Discovery Phase)

A series of 12 semistructured interviews were conducted: four
each with adolescents, parentsor carers, and professionals. They
were held either at Cardiff University or alocation convenient
for the participant (eg, home or school) and lasted up to 90 min.
All interviewswere completed by RBJ. A topic guide was used
(Multimedia Appendix 1), athough the interviews were
informal, so that the interviewee perceived them more as a
discussion. Where possible, the interviews were conducted in
front of acomputer screen so that initial ideas and imagery and

Figure 2. Information sheet for young people (in English).
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existing resources could be discussed. All interviews were
audio-recorded digitally, and athird-party company transcribed
the recordings.

Focus Groups (Codesign Phase)

Following the completion and analysis of theinterviews, focus
groups were conducted, which allowed new ideas to be
generated in a safe forum, where participants could build on
each other’s perspectives. In the earlier groups, general ideas
were discussed, and in the latter groups, draft designs were
shown, and participants could interact with preliminary
components using tablets or laptops.

Six focus groupswere held (Figure 3), three with young people,
one with parents and carers, one with professionals working
with young people, and one with clinical and other academics
in child and adolescent psychiatry. The focus groups lasted
approximately 90 to 120 min and were facilitated by RBJ,
accompanied by acolleague (HB or RC). Aswell as engaging
inaverbal discussion, participants were asked to draw or write
ideas and to reflect on images and ideas presented on a screen.
Each group was audio-recorded and transcribed.

The focus group discussion outline (moderator guide) evolved
from theinterview topic guide. Most of the questionsand images
discussed were projected on a screen with multimedia content
(Multimedia Appendix 2). Between groups, the research team
developed ideas for the presentation or content, and this shaped
the multimedia slides shown to the next group. In thisway, the
program was devel oped in a staged, iterative manner.

Other Consultations

In addition to the interviews and focus groups, there were other
discussionswith potential users, researchers, multimediagroups,
schools, and charities from around the United Kingdom and
overseas (including in national and international conferences).
A workshop was held with the National Youth Assembly of
Wales, Funky Dragon, a peer-led organization of young people
aged 11 to 25 years elected from around Wales (n=22). There
were also public engagement events where groups were
consulted on their ideas for the program, such as the public
engagement exhibition, How the Light Gets In [26].
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Figure 3. Flowchart—sequence of interviews and focus groups.
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Semistructured interviews: Young people, parents, carers, professionals

Analysis of Interview data

Focus group 1: young people
(at risk, EPAD)

Focus group 2: health, education, social, youth service professionals

Focus group 3: young people
(CAMHS)

Focus group 4: research professionals

Focus group 5: parents, carers

Focus group 6: young people
(CAMHS and at risk)

RBJ also visited and consulted experts in youth health and
eHealth at the Werry Institute (Auckland) and Health Promotion
Agency (Wellington) in New Zealand, and the Black Dog
Institute (Sydney), National Institute for Mental Health
(Canberra), and Orygen, The National Centre of Excellencein
Youth Mental Health (Melbourne) in Australia.

Data Analysis

Theinterview and focus group transcripts were analyzed using
an inductive (or “bottom up”) thematic analysis approach [27].
All transcripts were coded by RBJ and double coded
independently by other authors (HB coded half of the transcripts
and RC coded the other half). Initial ideas on the coding
framework were discussed among the team members; the draft
framework was applied to some of the dataand refined as coding
proceeded. Agreement on concepts and coding was then sought
to ensure reliability. Where there was disagreement, the
researchers reviewed the coding together. Other authors (SS,
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DJ, and AT) were consulted where there was uncertainty or
disagreement. Codes were applied to broad themes, which were
then broken down further into subcodes. Transcripts were
closely examined to identify the key themes and associated
subthemes. Thematic analysis was supported by the
computer-assisted qualitative analysis software NVivo (QSR
International) for Mac (version 10).

Development of Prototype

Workshops were held with a multimedia company to develop
the prototype aongside the latter focus groups. The
specificationsfor the different aspects of the content and design
of the program were refined according to thelevel of importance
given to them by the participants and the potential effect onthe
acceptability, feasibility, and ease of use of the program. Other
considerations were the technical difficulty, time required, and
development costs.
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Figure 4. Development of welcome screen and user flow: notes or sketches (above, center left), wireframes (below left), black and white, and color

designs (center and below right).
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In early meetings with the multimedia company, note boards
and sketches were created based on user and project
requirements, and someinitial designswere shown in the focus
groups. Wireframes (skeletal framework or blueprints) were
then constructed showing the layout and functionality of each
proposed screen within the program. These wireframes further
evolved into the digital prototype. The process of devel opment
frominitial notes to prototype is shown in Figure 4.

RBJ wrote the script for the content and developed the initial
designs and illustrations (alongside the interviews and groups),
and these werereviewed by FR and discussed with other authors.
During the final stages of development, components of the
prototype (eg, animation scripts and storyboards) were reviewed
by some of the participants who had taken part in the focus
groups to ensure the material was clearly presented and

age-appropriate.

Results

Interview and Focus Group Participants

Twelve people wereinterviewed in total (Table 1)—four young
people aged 13 to 18 years (three females and one male), four
parents (three mothers and one father), and four professionals
(two child and adolescent psychiatrists, a general practitioner,
and an educational psychologist).

Six focus groups were conducted (Table 2); three with young
people (total N=29), one with parents and carers (N=7), and
two with professionals (N=22, including one group of
researcherswith aspecial interest in child and adol escent mental
health). The mean age of the participants in the young people
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focus groups was 16 years (range 13-19 years). The mgjority
(69%, 20/29) were female.

Summary of Findingsto Inform the Prototype

The key themesin the interviews and later in the focus groups
were (1) the need for and aims of the Web-based program, (2)
design issues, (3) content issues, and (4) itsintegration into the
young person’s life. The key themes were influenced by the
topic guide and the main issues the research team wished to
explore to help devel op the content and design of the program.
These key themes and the subthemes that emerged from
interviews and groups are presented in Table 3.

Key Theme 1: Needs and Aims

All interview and group participants described how there was
aneed for this program, especially given the lack of specialist
CAMHS and Web-based resources. Parents, carers and
professionals aso felt there was not enough time during
CAMHS clinic sessions, and the waiting lists were long, as
illustrated in the following quotes:

There's a huge gap as to what el se that we can offer,
beyond the four life hygienes...You've certainly hit
an area where we've got a big, black hole,
definitely...huge, huge. [Professional 3: female:
general practitioner]

My daughter didn't know where to turn. [Parent 2:
male: daughter under CAMHSY]

It's important that people know about mental health
information...There’'s not much out there...it would
be pretty revolutionary if it works. [Young person
focus group 3]
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Table 1. Participants—semistructured interviews.
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Participant group

Background

Other demographics (nationality; language)

Young person 1

Young person 2
Young person 3

Young person 4

Parent 1
Parent 2
Parent 3
Parent 4

Professional 1

Professional 2
Professional 3

Professional 4

18-year-old female with a history of depression (previously under CAMHS?)

13-year-old female with depression (under CAMHS at time of interview)

17-year-old male with depression (under CAMHS at time of interview)

16-year-old female at high risk of depression (mother has a history of recurrent

depression)

Mother with a history of depression (14-year-old daughter is at risk)

Father of a13-year-old daughter who hasahistory of depression (under CAMHS)
Mother of a 13-year-old daughter who hasahistory of depression (under CAMHS)

Mother with a history of recurrent depression (16-year-old daughter is at risk)

Consultant child and adolescent psychiatrist (male) (advisor-National Assembly

for Wales)

Consultant child and adolescent psychiatrist (male)
General practitioner (female)

Educational psychologist (female)

Welsh, British; English, Welsh

Welsh, British; English, Welsh
Welsh, British; English, Welsh

Welsh, Lebanese; English, Arabic, Welsh,
Spanish

Welsh, British; English

Welsh, British; English, Welsh
Welsh, British; English, Welsh
Welsh, Lebanese; Arabic, English
Welsh, British; English, Welsh

English, British; English
Welsh, British; English
Welsh, British; English, Welsh

8CAMHS: Child and Adolescent Mental Health Services.

Table 2. Characteristics of participantsin all focus groups.

Focus group (FG) Participants (n) Gender (n), Ageinyears, Source of Profession
femalemae mean (range) recruitment (n)
EPAD%CAMHS®

FG: young peoplel (atrisk) 15 11:4 16.5 (13-19) 15:0 -

FG: young people2 (current 8 5:3 15.8 (14-17) 0:8 -

or history of depression)

FG: young people 3 6 4:2 16.8 (15-19) 2:3(and 1 -

volunteer)

FG: parents and carers 7 7.0 - 5:2 -

FG: clinical professionals 12 84 - - 2 psychiatrists, 2 psychiatric nurses, 3 edu-
cational psychologists, 2 school nurses, 1
teacher, and 2 youth workers

FG: academic professionals 10 6:4 - - 4 psychiatrists (2 consultantsand 2 trainees

or fellows), 1 general practitioner, 4 re-
search psychologists (1 senior lecturer, 2
postdoctoral, and 1 doctoral), and 1 medical
student

3EPAD: Early Prediction of Adolescent Depression study.
BCAMHS: Child and Adolescent Mental Health Services.
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Table 3. Themes from interviews and focus groups.

Bevan Jones et d

Key themes

Subthemes from interviews

Subthemes from focus groups

1: Needs and aims

2: Design issues

3: Content issues

4: Integration and context

Accessibility and target group
Increase awareness and tackle stigma

Lack of resources for young people

Need to engage young people

Embrace a medium that’s relevant for young people
Promote self-management or autonomy

Accessible for a diverse range of users

Young peoplefind it difficult to talk to adults

Help for parents, carers, and professionals working with
young people

Harnessing multimedia to engage the user

Harnessing multimedia to communicate information
Multiplatform approach and app

Clear structure and navigation

Language issues

Characters and avatars

Using metaphorsto devel op arel ationship with the problem
Color

Images of heads and brains

Gamification

Personalizing the space

Monitoring tool
Forums, security, and confidentiality
General approach

What are mood, well-being, and depression?

Possible reasons for low mood and depression
Prevention and self-management
Where to get help

Section for parents, carers, friends, and professionals

Use of the program with others (eg, parent, friend, profes-
siona)

School and education services
Health and other services

Name, branding, and promotion

Increasing awareness and tackling stigma
A lack of resources for young people

Embrace digital technology as a medium that’s relevant
for young people

Diversity

Need to target parents, carers and families

Harnessing multimedia to engage the user

Multiplatform use and app

Clear structure, navigation, and distribution of information
Language

Characters and avatars

Imagery and metaphors

Moodboards

Gaming element

Personalizing the space

Monitoring tool

Technical aspects—security and confidentiality and use of
forums or socia media

Genera approach

What are mood, well-being, and depression?

Other difficulties related to low mood and depression
Causes, reasons and risk factors

Prevention and self-management strategies

Where to get help

Information for parents, carers, and professionals

Use with parent, carer, friend, and professiona

Use within education and health services

Name, branding, and promotion

Participants across the interviews and groups noted that using
digital technologies was a valid approach to engagement, as

It's tapping into something they're comfortable and
familiar with. [Professional 4: female: educational

young people use these in everyday life, although there were
concerns about those without internet access:

psychologist]
Participants in the interviews and groups stated the program

could increase awareness and understanding of depression in

My generation uses technologies. [Young person 4. SO
young people, promote self-management, address the diversity

female:at risk]
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in the target group, and help those who find it difficult to talk
to others:

Young people struggle to benefit from sitting in a
room with an adult called a psychiatrist or
psychologist. [Professional 1: male: psychiatrist]
It's easier than plucking up the courage to talk to
someone. [ Young person focus group 2]

Would rather go on internet, rather than face to
face...anonymity is important. [Young person focus
group 2]
It was clear that there was a need to cater for parents, carers,
and others concerned about a young person:

| think | would've liked...as we were going through
it...in the beginning, | did feel that there was nobody
there. [Parent 2: male: daughter under CAMHS]

Key Theme 2: Design | ssues

Theoverall design was discussed the most in theinterviewsand
groups, especially by young people. Thisincluded discussions
on how multimedia should engage users and communicate
information:

Design is very important to teenagers...| think the
visuals are everything where teenagers are
concerned... Take advantage of the flexibility and
complexity of multimedia. [Parent 1: female: daughter
at risk]
Partici pants suggested that the tone, language, and terminology
should be at the level of the young person and discussed how
much text would be appropriate. They also advised there should
be clear structure and navigation:

Treating you as a mature person—not talking down.
[Young person focus group 2]

It should be clear what’s going on—clear where to
go, what to do, clear that what you answered leads
to this. [Parent and carer focus group]

Most recommended tailoring or personalizing the program, for
example, by using alog-in, tailoring or modifying the content
according to the needs of the user, allowing the user to save or
upload information, and to set goals:

It's important that they have a say in the way they

learn...You need options on how they learn that day

eg. read, do, listen etc. [Professiona 1. male:

psychiatrist]

Everything out there's too generalised...nothing is

personal to you...one tone fits all...doesn't feel like

something you're confident in. [Young person focus

group 2]
Interview participants suggested that the program should be
multiplatform, and there should be amood monitor and an app.
Group participants agreed and recommended devel oping other
interactive elements (eg, to set goals and to save linksto helpful
resources). The introduction of designs for the program,
including elements such asillustrations, characters, metaphors,
moving images, and audio, helped to guide group discussions:

http://mental .jmir.org/2018/1/e13/
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If you can identify triggers—you can do something
about it earlier, before letting it get to the bad points.
[Young person focus group 2]

What | really liked was the app, an up-to-date,
modern idea. [Parent and carer focus group]

It would be good to be able to give something more
interactive, rather than a bunch of leaflets. [Clinical
professionals focus group]

Security and confidentiality were key issues in the interviews
and groups, especialy for young people. There were aso
concerns about including aforum or links with social media:

| don't think it should be on social media—it can be
so toxic. ['Young person focus group 2]

Key Theme 3: Content Issues

Participants in the interviews stated there should be different
levels of information and a clear explanation of the program
and its aims. There should be information on mood, the signs,
symptoms and effects of depression, the difference with “normal
sadness,” and related issues such as anxiety and accounts of
personal experiences. Many young people and parents wished
to highlight to adolescents that they are “not alone” in their
experiences of depression:

When | was diagnosed and they were like you’ ve got
depression, | was really confused and | didn’t know
what it was or what that meant for me or how that
would affect my life. [ Young Person 1: female: under
CAMHS]

Possible reasons for depression were discussed, including
environmental and biological factors and also how there are
sometimes no clear reasons for feeling low. Participants felt
that self-management approaches should build on existing
strengths and attributes:

You need to build on the positive, not magnify the
downside...the depressed are quick to do this.
[Professional 1: male: psychiatrist]

A personalized tool kit was suggested to include short-term
measures dealing with stress and healthy living:

Lots of simple solutions are usually good, these are
better than complicated ones. [Professional 1: male:
psychiatrist]
Professionals suggested that the young person should take
control and think about issues from an outsider’s perspective:

Ask them, so what are we going to do about this? Put

themin charge...do you want to do something about

this? [Professional 3: female: general practitioner]
Participants discussed where to get help for depression,
including from trusted friends and family, from school and
health services, and the different possible treatments:

It's good to talk—you don’'t have to internalise
everything, there are people there to approach.
[Young person focus group 1]
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Smply—what they [the treatments] are, how they
work—make it more likely that they're used. [Young
person focus group 3]

They felt that there should also be information for parents or
carersand others, and professional's suggested there was a need
for reframing:

There's a risk—a child wants to concentrate on
positives, parent wants to say why it's not perfect
yet—child is then more depressed. [Professional 1.
male: psychiatrist]

Focus group participants agreed there should be levels of
information, with a hierarchy of sections and subsections. The
overal structure and content evolved with each group and the
program prototype included sections on mood and depression,
possible reasons, self-help, and where to get help. Although
there were differing views, overall, it was felt there should be
a separate section on “other health issues’ such as anxiety,
bipolar disorder, and physical illness, athough there was
caution:

It'seasy for the programme to become an *all mental
health problems’ programme’ . [Research professional
focus group]

Key Theme 4: Integration and Context

To help with adherence and encourage support, participantsin
the interviews and groups suggested it would be helpful for the
young person to be able to use the program with others,
including family, carers, friends, or professionals, as well as
independently. The creation of a separate user pathway and
section for parents, carers, friends, and professionals was
supported by al focus groups—with information on signs,
symptoms, and triggers; supporting the young person; and
dealing with difficulties.

With regard to implementation, schools were considered an
important setting for the intervention, particularly personal,
social, and health education sessions. It was also felt that the
program could be integrated into health and other services:

Thisis essential...teachers see you every day for five
years! [Young person 2: female: under CAMHS]

The name and promotion of the program was discussed, and
the use of the term “mood” was considered more acceptable
than “well-being” to young people.

Comparison of Data From Young People, Parents,
Carersand Professionals

Across the interviews and groups, young people were as
interested, if not more so, in the design as they were in the
content. Although parents, carersand professionals al so stressed
the importance of design, they were especially interested in the
content. Heath and research professionals stressed the
underlying evidence base and guidelines for assessment and
management and suggested that young people should decide
on the design.

Somedifferences emerged in how “adults’ perceived adolescent
depression compared with the actual adolescent experience.
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Possible reasonsincluded the adults“ normalizing” of depressive
symptoms and episodes, how some might not consider this to
bea“real illness,” and the changing experience of young people
with each generation, for example, in relation to stressors such
as exam pressure, expectations, social media, cyberbullying,
and parental separation.

Young people were generally positive about early versions of
the program presented in the groups, and one young person
stated, It felt like it could actually do something. Parents and
carerstended to be more cautious, for example, some noted that
mood monitoring might encourage a preoccupation and
rumination (although monitoring can be a component of CBT
for depression). To address these concerns, they suggested
including alerts when the mood was low and links to sources
of help. With regard to the mood boards presented in the focus
groups, young people preferred the graphic and illustrative
imagery, whereas parents and carers felt that the photographs
would be more appealing:

They should be real, not posed or pretending to be
sad, cheesy...type of thing you'd see in a school
slideshow. [ Young person focus group 3]

Young people want real people...they can relate,
connect with them...everyone wants faces. [ Parent and
carer focus group]

Similar issues were raised in other consultations, for example,
with the Funky Dragon youth group. Everyone highlighted the
advantages of multimedia, given its role in the lives of young
people and that the program should al so target those concerned
about a young person.

Development of the I nitial Prototype
Design and Content of Prototype

Structure and Functionality

Findings from the qualitative work were used to inform the
development of the initial prototype. The program MoodHwb
(hwb is the Welsh translation for hub and also means a lift or
boost) was designed so that it could be delivered across
platforms using a range of multimedia and an app. As
recommended by participants, the information was devel oped
to be clear, factual, comprehensive, age-appropriate, avoiding
jargon, but not patronizing. The bilingual approach meant that
the program was moreinclusive and that it was designed so that
it could be trandated into other languages in future. Security
and confidentiality were also key considerations, and this was
reflected, for example, in the password-protected log-in and
encryption of data. In conjunction with the multimediacompany,
information architecture documentswere created (Figure 5) that
provided an overall framework for the program.

The program was designed so that it could be used
independently by the young person, together with another
person, or used by othersto obtain information and advice. The
user could personalize the content shown by choosing the
relevant user pathway from the welcome screen (“1I'm here for
myself” or “I’m here for someone else”: Figure 6, above lft).

IMIR Ment Health 2018 | vol. 5 | iss. 1 [e13 | p.77
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Bevan Jones et d

Figure5. Primary level user flow diagram from the information architecture document.
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The user would then be asked nine questions on their mood,
anxiety, and other issues (Figure 6, below), and the answers
helped to determine which subsections were relevant to them
and were highlighted on the dashboard. If the user indicated
they had thoughts of self-harm, a message would appear to
advise them to seek help. These questions a so enabled the user
to monitor their mood or other issues over time, asthe datawere
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stored in a profile section. Along with this mood monitor, there
were two other interactive elements: users could save links to
helpful resources (Stuff | Like) and set goals (My Goals) by
using the main site or the app.

The six main sections (“What are mood and depression?”’
“Possible reasons,” “Self help,” “Where to get help,” “Other
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health issues,” and “Families, carers, friends, professionals’)
were all structured in a similar manner, so that the user could
scroll through the subsections and use menus and progress bars
to navigate (Figure 6, above right). This helped ensure the
program looked cohesive and enabled the user to become
familiar with and easily navigate it. Information was presented
in levels with (1) animations and introductory or summary
subsectionsto deliver the key messages, (2) text and illustrations
in each subsection, and (3) collapsible blocks of text and links
to resources for further detail. Feature blocks were used to
illustrate the key information and engage the user further; these
included quizzes, personal stories, questionsto relate the content
to the user, and links to other sites or resources. The sections
were built so that the information and format could be updated
and changed in response to feedback.

Graphics, Color, and Moving Image

A graphic, illustrative, and colorful approach was taken for the
overall design. Color was used as atool to aid navigation—for
example, blue represented the section “What are mood and

Bevan Jones et d

depression?’ and warm colors (yellow and orange) represented
the help sections. The typography chosen was clear and had a
distinctive character. Metaphors for depression were used to
help engage the user and communicate ideas. These included
“being weighed down,” “a black dog,” nature, and weather
(Figure 7, above | eft).

The charactersin the program were devel oped to be acceptable
for adiverserange of users. A silhouette approach was deemed
most appropriate, and this also allowed for graphic
representations of the interior of the body, for example, when
describing symptoms (Figure 7, below left). In addition, the
characters needed to be clear when reducing the screen size (ie,
when viewing the program on a mobile phone or tablet). An
animation was devel oped to introduce the program and to engage
the user from the start (Figure 7, right). A separate animation
was also developed for each of the six main sections to
communicate the key messages. The voiceovers for the
animations were chosen to be warm, approachable, and
bilingual, and the accompanying background music was mellow
but uplifting.

Figure 7. Design elements—metaphors (above left), experimental character design (below left), animation storyboards (right).
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Theoriesand Approaches Underpinning the Program

Many theoriesand approacheswere suggested intheinterviews
and groups with professionals. Some theories and approaches
were also mapped onto the suggestions for the design and
content made by young people, parents and carers, with
reference to relevant literature (Multimedia Appendix 3).

Design and Educational Theories and Approaches

A key issue relating to the program was that it should be
person-centered and follow guidelines for the development of
digital health-related interventions [20-22]. The framework by
Mohr et al [21] describes considerations for the theoretical
approaches (aims [“why”] and conceptual or behavior change
strategies [“how™]), as well as the instantiation and technical
approaches (elements [“why”], characteristics [“how”], and
workflow [“when’]). Another approach followed was the
Persuasive System Design [22] that identifies four genera
design features: (1) primary task support, including tailoring or
personalization and self-monitoring; (2) dialogue support,
including positive reinforcement and suggestions; (3) credibility,
by conveying trustworthiness and expertise, in the general tone
and references to evidence and guidelines, supporting
institutions, and user input in the development process; and (4)
socia support, by encouraging use and discussionswith atrusted
person and providing links to other sources of help.

The program was personalized where possible, so that
engagement was a two-way process, whereby the participants
could take ownership of the program rather than be a passive
recipient of information [28,29]. Diversity and learning
preferences are key considerationsin education, and the program
was devel oped to be accessible and inclusive. A range of media
helped to engage and adapt to the user’'s learning style or
preference, and key themes and messages were repeated in
various ways [30]. This linked in with the VARK approach,
which states that individuals prefer to learn through different
sensory modalities: visual, auditory, read or write, and
kinaesthetic.

Other theories and approaches that informed the devel opment
of the program included a blended |earning approach, Bloom'’s
taxonomy, Kolb’'s experiential learning theory, the constructivist
approach, and approaches to help with concentration, such as
segmenting sections and interactive elements[31-34].

Psychological Theories and Approaches

Information on talking or psychological therapiesfor depression
was presented in the help sections. Elements of CBT were
suggested by professionals, possibly because many practiced
this and because this approach is recommended in guidelines
for treating depression [5]. CBT theory was referred to in the
program when discussing possible symptoms, effects, reasons,
negative thoughts, and metaphors related to mood, depression,
and other issues. The goal-setting component and self-help
subsections used elements of behavioral activation theory [35].

Aspectsof positive psychology wereincorporated in the general
tone of the program, particularly where the user was encouraged
to think of their “strengths and positives,” and how these can
help them to overcome difficulties. Interpersonal and family
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systemstheories were referenced in help sections, encouraging
the user to consider their relationship or roles with friends and
family and those advising others to support the young person.

The development and content of the intervention wasinfluenced
by severa behavior change theories including information,

motivation, behavior theory, self-regulation theory,
self-determination theory, and social cognitive theory [36-38].
Logic Model

A logic model (Multimedia Appendix 4) was developed based
on theinitial qualitative work, aliterature review, and relevant
theory. There were a range of possible areas of change that
could be targeted by the program and a range of possible
outcomes. The model described the inputs in terms of
intervention components, the mediators of change or
mechanisms, and the intermediate and long-term outcomes, as
well as contextual factorsthat might influence the effectiveness
(or otherwise) of the intervention. The model gave areference
point while devel oping the various elements of the program and
not only informed the content of the program (especidly the
information in the six main sections) but also the way in which
it was designed (eg, the different user pathways). The logic
model was critical in the development of the program as it
demonstrated mechanisms by which the intervention would be
expected to work to support young people and gave aframework
which could be tested with mixed methods approaches in the
evaluation phase.

Discussion

Summary, Integration, and Context

The Web-Based Program MoodHwb

This manuscript describes the collaborative design and
development of a Web-based psychoeducation program for
adolescent depression (MoodHwb, or HwbHwyliau in Welsh).
This program could help young people with (or at risk of)
depression, as well as their families, carers, friends, and
professionals. It has the potential to be integrated into a range
of services including health, education, social, and youth
services and charities.

MoodHwb meets the need outlined in the guidelines for
depression in young people [5,6] for good information and
evidence-based psychosocia interventionsfor the young person
and family or carer. The review conducted as part of thiswork
on PIsfor adolescent depression [13] concluded that there were
few existing programs, particularly Web-based, that have been
developed and eval uated using rigorous methods. This program
will help to fill thisimportant gap.

The program al so fitswith the UK government’s push to provide
access to Web-based therapies to young people through
information and communication technology [39-42]. Over 90%
of young people aged 16 to 24 years have internet access in
their homes [43], and the use of technological devices (such as
computers and smartphones) is similar in individuals with
mental health disorders compared with the general population
[44]. eHealth approaches offer avaluable opportunity to provide
a novel intervention widely and at low cost compared with
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face-to-face therapies. Web-based interventions also address
issues of accessibility, waiting lists, and treatment flexibility.

Thefindingsfrom the devel opment work suggested the program
might be particularly helpful in the early stages of depression
when ayoung person startsto experience difficulties. Thiscould
be when they first present to professionalsin education, health,
or other sectors. MoodHwb could be integrated into each of
these services at the lower levels of the stepped care approach
for depression in young people [5]. It could also complement
(and be an adjunct to) other approaches, for example, in the
management of more severe or chronic difficulties.

MoodHwhb fitswith the guided self-hel p approach asit hasbeen
designed so that it can be used either independently or with
another person. Pls could be delivered by a range of
professionals, and Colom [9], a pioneer in psychoeducation for
mood disorders, states that facilitators need to be “an expert on
the disorder not thetechnique,” avoiding the“complex training”
and associated funding required, for example, for CBT.
Web-based PlIs could therefore help in areas where there is a
lack of skilled alternative approaches, including in low and
middle-income countries [45].

The Development Process

Historically, pressureto identify effectiveinterventionsin public
health has led to many interventions being tested for
effectivenessin randomized controlled trials (RCTs), with little
rigorous devel opment work being completed [46]. Thishasled
to large amounts of resources being invested in interventions
that are unlikely to be effective. However, frameworks for the
devel opment and eval uation of complex interventions[19] stress
the importance of the development phase, which is at least as
important as the effectiveness evaluation stage. Proper
development involving users, relevant theory, and research
evidence is more likely to produce an intervention that is
acceptable and feasibleto deliver and also potentially effective.
Thisprocess al so facilitatesidentification of potential problems
that may be preventable at alater stage (eg, in alarge tria).

In the world of digital health, this development phase is also
crucial, and user-centered design is a common approach used
[20-22]. Asmoredigital health appsand interventionsare being
developed, one issue that is important to consider is whether
these interventions should be tested in RCTs or whether other
evaluation methods should be used. Given the pace of
development of digital health, evaluation methods are needed
that are more agile and more user-centered than the standard
RCT methodology, which may take too long to produce the
results needed. However, when feasible, RCTs represent the
most internally valid means of establishing the effectiveness of
complex public health interventions[47]. Inthe MRC guidance,
emphasis is placed on conducting randomized trials of such
interventions [19]. The staged, user-centered approach to
development taken here is recommended regardless of whether
the effectivenessisevaluated in an RCT or using other methods
of evaluation.

Thereisalack of literature not only on the overall devel opment
process of Web-based (Pl) programs but al so specific elements
such as the approach to graphic design or illustration in the

http://mental .jmir.org/2018/1/e13/

Bevan Jones et d

context of youth mental health. This paper gives a detailed
account of the process of development and a practical example
of how to follow existing guidelines and could help inform other
studies and programs in this field. The paper stresses the
importance of involving all potential users (young people and
their families, carers and professionals) in the development of
all aspects of the program—not only the content but also the
design and technical elementsand why thisiscrucial especially
when attempting to engage young people with mental health
issues. The underlying theories associated with all these aspects
were considered (not only the psychological theories), and this
influenced the devel opment of thelogic model. Theresearchers
were also involved in al stages and in regular discussion with
the multimedia company and other agencies.

Comparison With Other Web-Based Programs

There are few studies that describe the process of devel opment
of Web-based PIsto give context to this study. However, there
was some overlap in the content of MoodHwb and existing
Web-based or computerized Pl programs. For example, the
program The Journey by Stasiak et al [48] also covered
depression, “mental health hygiene” and stress reduction.
Furthermore, Demaso et al [49] found that personal storieswere
well-received in their feasibility trial of the Depression
Experience Journal. This Web-based program, and the one
described by Stjernsward and Hansson [50], stressed the
importance of supporting the families and carers of those with
depression.

The graphic illustrative and animated approach favored by the
participants in this study is different to the approach taken by
many youth mental health sites (eg, YoungMinds, Childline
(United Kingdom), Headspace (Australia), and The Lowdown
(New Zealand) [51-54]) that are based largely on photographs
of young people—although some have used illustrations and
characters. When showing examples of other sitesto the young
person groups, they noted that the most attractive resources
were those that were clear, colorful, graphic, and uplifting in
their design and content, such as Headspace (United States); a
mindfulness resource that also uses characters, imagery, and
visual metaphors[55].

Web-based CBT and other therapeutic programs for adolescent
depression incorporate a range of eements, from mainly
text-based to image-based designs [16,17]. Some of thethemes
discussed by participantsfor this project (eg, characters, avatars,
and gamification) also applies to the computer game CBT
program, SPARX [15]. Theresearchersbehind thisintervention
also consulted young peoplein its development.

Strengthsand Limitations

Strengths

One of the main strengths of the project relates to the rigorous
methodol ogy, which followed the MRC guidance for complex
interventions and the consultative and person-based approach
[20]. Interviews and focus groups progressed in an iterative
fashion so that participants could guide the development. The
interview and group transcripts were all analyzed and double
coded to ensure reliability of coding.
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Another strength wasthe diverse range of participants, including
young people from mental health services (primary and
secondary care) and volunteers, many of their parentsand carers,
and amix of professionals. Young people at high risk were also
recruited from a previous study sample. There were arange of
recruitment centersin urban and rural areas, including in areas
with several ethnicities and areas of deprivation. Participants
were also recruited from communities where Wel sh was spoken
widely.

The results from the review, interviews, and focus groups were
complemented by other investigations, including advice from
experts, visits to centers of excellence in youth mental health
and eHedth in the United Kingdom and overseas, and
workshops with multimedia professionals. The development
was further strengthened by using user-centered design,
educational and psychologica approaches, and a logic model,
as well as basing the content and design on current research
evidence and guidelines. All these approaches helped to create
a potentially accessible, engaging, and informative program
that the user could personalize, which fits with the increasing
interest in precision (personalized) medicine [56]. The detailed
account of the development process could inform the
development of other programs in the future.

Limitations

The research or multimedia teams were involved throughout
the project, and it is possible that their personal views could
have influenced the process of development. However, arange
of different groups was consulted, which would help minimize
bias. Certain decisionsregarding development were made before
the interviews and groups (eg, that this would be a Web-based
resource targeting adolescent depression), and the key themes
that emerged may have been influenced by the topic or
discussion guide. However, it was necessary to have somefocus
to the discussions, and thiswas not intended as an open scoping
exercise. All prior decisions were based on aliterature review
and expert clinical opinion.

Aswith all methods of data collection, there are limitations to
the interview and focus group approach. Although efforts were
made to recruit a diverse sample with different backgrounds
and experiences of depression, the overall number of participants
was small and may not be representative of the population of
adol escentswho are experiencing depression or who areat risk.
In addition, it is possible there was self-selection, in that
participants who volunteered were more likely to have an
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interest in the project. Although the number of initial
interviewees (n=12) was small, many ideas and themes were
repeated astheinterviews progressed, indicating that saturation
might have been reached. The participants were purposively
chosen at this early stage of the project to offer a range of
viewpoints or ideas to guide later focus groups.

Focus groups were balanced as far as possible with regard to
age, gender, and experience of mental heath difficulties.
However, the number of those who attended the focus groups
varied across the study. Recruitment for young person groups
2 and 3, where the majority had experience of mental health
difficulties, was difficult. Some participants cancelled at short
notice or did not attend, although this is not unusual for focus
groups[57,58]. In addition, three fathers had stated they would
attend the groups but did not, leading to an all-female parent
and carer group. Thisisconsistent with other depression studies
involving families, where most participants were mothers[23].

Conclusions

A Web-based psychoeducation program was coproduced to
help adolescents with or at high risk of depression and their
families, carers, friends, and professionals. The program
MoodHwb was developed following rigorous methods. This
included areview of the literature, interviews and groups with
potential users at all stages, and consultations with experts and
with a multimedia company.

An early evaluation is planned to assess whether the program
(and its assessment) is potentially acceptable, feasible, clear,
and easy to use. Young people (and their parents or carers) will
be recruited from CAMHS, the EPAD sample, primary mental
health services, and school counselors and nurses. Participants
will complete questionnaires before and after using MoodHwb,
a subsample will be interviewed to collect feedback on the
package and the study process, and there will be afocus group
for professionals. Web usage will also be analyzed.

The resultswill inform the future development of the program.
A feasibility trial would then be completedin linewiththe MRC
guidance[19]. A key focus of future work would be to develop
and test the logic model to examine the mechanism of action
and active components of the intervention. The program would
also be devel oped further in response to the feedback from each
evaluation phase, and this is particularly important when
considering the advances in technology and health research. If
MoodHwhb is proved to be effective, it could be rolled out in
health, education, youth, and social services and charities.
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Abstract

Background: It has been suggested that some dominant aspects of traditional masculinity are contributing to the high suicide
ratesamong Australian men. We devel oped a three-episode documentary called Man Up, which expl oresthe complex relationship
between masculinity and suicide and encourages men to question socially imposed rules about what it means to be a man and
asks them to open up, express difficult emotions, and seek help if and when needed. We ran athree-phase social mediacampaign
alongside the documentary using 5 channels (Twitter, Facebook, Instagram, YouTube, and Tumblr).

Objective:  This study aimed to examine the extent to which the Man Up Twitter campaign influenced the social media
conversation about masculinity and suicide.

Methods: We used Twitter insights data to assess the reach of and engagement with the campaign (using metrics on followers,
likes, retweets, and impressions) and to determine the highest and lowest performing tweetsin the campaign (using an aggregated
performance measure of reactions). We used original content tweets to determine whether the campaign increased the volume
of relevant Twitter conversations (aggregating the number of tweets for selected campaign hashtags over time), and we used a
subset of these datato gain insight into the main content themes with respect to audience engagement.

Results. The campaign generated astrong following that was engaged with the content of the campaign; over itswhole duration,
the campaign earned approximately 5000 likes and 2500 retweets and gained around 1,022,000 impressions. The highest performing
tweets posted by the host included video footage and occurred during the most active period of the campaign (around the screening
of the documentary). The volume of conversationsin relation to commonly used hashtags (#MANUP, #ABCMANUP, #LI STENUP,
and #SPEAKUP) grew in direct relation to the campaign activities, achieving strongest growth during the 3 weeks when the
documentary was aired. Strongest engagement was found with content related to help-seeking, masculinity, and expressing
emotions. A number of followers tweeted personal stories that revealed overwhelmingly positive perceptions of the content of
the documentary and strongly endorsed its messages.

Conclusions: The Man Up Twitter campaign triggered conversations about masculinity and suicide that otherwise may not
have happened. For some, this may have been game-changing in terms of shifting attitudes toward expressing emotions and
reaching out to othersfor help. The campaign was particularly effective in disseminating information and promoting conversations
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in real time, an advantage that it had over more traditional health promotion campaigns. This sort of approach could well be
adapted to other areas of mental (and physical) health promotion campaigns to increase their reach and effectiveness.

(JMIR Ment Health 2018;5(1):€14) doi:10.2196/mental.9120

KEYWORDS
mental health; suicide; masculinity; men’s health

Introduction

Background

In Australia, suicide istheleading cause of death in males aged
15 to 45 years [1]. Suicide rates of Australian men are three
times higher than those of women [1], and thisgender inequality
isreflected internationally [2].

A number of factors have been found to contribute to higher
suicide rates in men. Men are known to choose more |ethal
methods[3], show increased alcohol and substance use[4], and
have less well-established coping strategies and social support
networks [5-7]. In addition, men tend to avoid or delay
help-seeking, particularly for emotional issues [8-10], have
greater difficultiesin recognizing negative emotions or distress
[11], and are less aware of help services available to them
[12,13]. Mostly, these factors are considered in isolation, with
little regard to the mechanisms or driving forces that may
underpin them [14].

It has been suggested that masculinity—or the rules prescribed
by society about how men should live their lives[15]—help to
explain gender disparities in suicide. Although gender roles
have arguably changed and continueto vary with timeand place,
dominant masculine norms still exist in many western societies
and influence how men navigate life. Independence,
self-reliance, invulnerability, and the avoidance of negative
emotions are some commonly expected behaviors [16], and
these have been linked to men’s lower likelihood of seeking
help or dealing with emotional problems[8,17,18]. Men often
see hel p-seeking as ameasure of weakness or failure and prefer
solving problems on their own [10]. This stoic behavior can be
lethal; self-reliance has been found to reduce and delay
help-seeking and increase the likelihood of suicidal thoughts
[14,19-22].

Seeking to change the picture on mal e suicide may benefit from
challenges to some of these widely accepted male stereotypes.
Discussing dominant masculinity and creating opportunitiesfor
redefining help-seeking strategies for men and opening up
options for negotiating difficult life events can potentially have
significant impacts. However, changing social normsisno easy
feat, and requires holistic population-based interventions that
are able to reach and engage with the wider community of men
from all walks of life, backgrounds, and geographic locations.
Developing and testing such interventions have the potential to
take the field of suicide prevention forward; at present, only a
relatively small number of population-based interventions have
been shown to be effective (eg, restricting access to means and
school-based awareness campaigns) [8].
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The Study

We developed one such intervention, with funding from the
Movember Foundation. We collaborated with Heiress Films to
create a three-episode television documentary called Man Up,
seeking guidance from an advisory committee comprising
representatives from various community organizations and other
academic experts in men's health. Man Up follows Sydney
Triple M Radio personality, Gus Worland, across Australia as
he explores the complex relationship between masculinity and
mal e suicide. Gus meetsamultitude of menwho have struggled
with suicidal thoughts or attempted suicide, as well as many
individuals and organizations that are addressing the problem
of male suicide by encouraging men to reach out to others. Gus
is so affected by this that he creates a community service
announcement (CSA) with the tagline “Man Up. Speak Up,”
which serves asa call to action.

From the beginning, Man Up was conceived as something far
greater than a television show. It was viewed as part of a
multimedia intervention that also included components that
took full advantage of the Web environment to kick-start a
national conversation. Our collaborator, Heiress Films, created
awebsite that acted as a hub for content and resources, housed
the show’s trailer, and ran a 14-week social media campaign
around the show. The campaign and related assetswere released
via 5 Web-based platforms (Twitter, Facebook, Instagram,
YouTube, and Tumblr) over three phases. Phase 1 ran from
August 15 until October 10, 2016, stopping just before the
documentary was screened by the Australian Broadcasting
Corporation (ABC). This phase encouraged men (and women)
to watch the show. Phase 2 ran from October 11 to 30, 2016,
coinciding with the 3 weeks over which the show was aired.
This phase encouraged viewers to talk and share. Phase 3 ran
from October 31, 2016 (the end of the screening period) to
November 20, 2016, and prompted the community to take
action. These phases corresponded to the campaign goals of
creating a social media audience, promoting a conversation
about masculinity and male suicide, and generating and
maintai ning engagement with the documentary and its content
throughout the campaign and beyond. The campaign capitalized
on our relationships with partner organizations, including
Movember, beyondblue, Lifeline, Mindframe, Triple M Radio,
and the ABC network. It also linked to events and trending
topics (eg, the month of Movember, Mental Health Week,
Father’'s Day, and World Kindness Day).

The social media campaign was a crucial component of the
overal intervention. Thereisincreasing recognition that social
media may have potential in suicide prevention, and may be
particularly useful for otherwise hard-to-reach groups such as
men [23,24]. Other socia media interventions have been
deployed in suicide prevention (eg, apps designed to support
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individuals at imminent risk and machine learning algorithms
that aim to detect suicidal content or sentiment in web
conversations) [25,26]. To our knowledge, however, there are
no precedents for the way in which we used the social media
campaign in our intervention.

This study focuses on the Twitter activity that was generated
by the Man Up Twitter account (manuptvseries), evaluating the
extent to which the campaign influenced the social media
conversation about masculinity and suicide. It forms part of a
larger evaluation of Man Up, the findings of which have been
[27] or will be reported elsawhere (personal communication
with M Schlichthorst, unpublished data, 2017; and K King,
unpublished data, 2017).

The study addresses the following eval uation questions:

«  What was the overall reach of the campaign and how did
the audience engage with it?

«  What were the highest and lowest performing tweets and
what assets were associated with them?

- Didthe Man Up campaign increase the volume of relevant
Twitter conversations and, if so, was the increase sustained
after the show?

«  What were the main content themeswith regard to audience
engagement?

Methods

Overarching Approach

We used Twitter datato answer our eval uation questions. These
data are easy to access and represent a real-time response,
making them ideal for monitoring responsesto events, patterns
of communication, and general attitudes[28]. Twitter datahave
been used in studies on the mental health and suicide prevention
field to understand how users discuss mental health issues and
why they use social mediato do so, to monitor attitudes toward
depression and schizophrenia, to gauge how Twitter isused in
the provision of feedback and support by mental health services,
and to track suicide risk factors [29-33]. In the general health
arena, Twitter data have also been used to monitor the impact
of campaigns and related interventions (eg, in cervica cancer
screening and smoking cessation) [34-36].

Data Collection

We collected Twitter data from two sources, one viathe social
media tool Twitter insights and the other through harvesting
original content tweets. |n combination, these different sources
provided us with the information we needed to address our 4
evaluation questions.

Twitter I nsights Data

During the campaign, we downloaded weekly datareportsfrom
Twitter insights into an Excel file to monitor the growth and
reach of the campaign, audience engagement with its content,
and selected demographic variables such as age. These reports
covered thefull period of the campaign (August 15 to November
20, 2016) and enabled usto look at the campaign’s performance
across its three phases. Specifically, we looked at “reactions’
(retweets, replies, likes, profile clicks, URL clicks, hashtag
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clicks, expanded click, follows, and views) to tweets posted by
manuptvseries between August 15 and November 20, 2016.

Original Content Tweets

We harvested original content tweets from a broader period to
capture activity in the 14 weeks before the campaign (May 9to
August 14, 2016), the 14 weeks during the campaign (August
15to November 20, 2016), and the 14 weeks after the campaign
(November 21, 2016 to February 26, 2017). Tweets were
harvested using the free-of-charge Twitter application
programming interface and were included in the dataset if they
used the hashtag #M ANUP, which was the main hashtag used
in promoting the campaign. These dataincluded the full text of
each tweet and additional information on when (eg, time and
date) and by whom (eg, host, organization, private person, and
public person or forum) it was tweeted. Data were stored in an
external holding database by a US company called Rackspace.
We had access to the data and could download customized
datasets throughout the entire observation period (pre, during,
and post campaign). A final dataset was imported into Excel,
and asubset of that dataset was then imported into the qualitative
data analysis software NVIVO Pro V11 developed by QSR
International .

Figure 1 summarizes the time periods covered by the two data
sources and the eval uation questions each of them addressed.

Data Analysis

All quantitative analyses were undertaken in Excel, and all
gualitative analyses were performed in NVIVO Pro V11.

For evaluation question 1, we assessed the reach of and
engagement with the campaign by using metrics from the
Twitter insights data on followers, new followers, likes,
retweets, and impressions (the number of people who saw
campaign tweets on their timeline). We cal cul ated frequencies,
averages, and percentages for each as relevant, doing so for
each of the three phases of the campaign.

For evaluation question 2, we determined the highest and lowest
performing tweetsin the campaign by ordering all tweets posted
by manuptvseries based on an overall performance measure
calculated as the number of “reactions’ to these tweets, using
Twitter insights data to do so. As each standard engagement
measure assesses adifferent objective, wefelt that an aggregate
measure was a more democratic approach for comparing
performance of tweets rather than using any single measure on
itsown. Wetook the“top 20" and “bottom 20" tweets, analyzed
their content, and compared them in terms of their use of
different assets.

For evaluation question 3, we used the original content tweets
to determine whether the campaign increased the volume of
relevant Twitter conversations, aggregating the number of tweets
for selected campaign hashtags (#MANUP, #ABCMANUP,
#LISTENUP, and #SPEAKUP) by week and plotting these for
the precampaign period, the period of the campaign, and the
postcampaign period. Specifically, welooked at the performance
of #MANUP (occurring with or without other hashtags) and
#ABCMANUP, #LISTENUP, and #SPEAKUP (occurring in
combination with #MANUP).
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Figure 1. Data sources by time frames and evaluation questions covered.
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Pre campaign
May 9,2016-August 14, 2016

During campaign
Aug 15, 2016-Nov 20,2016

Post campaign
Nov 21,2016-Feb 26 2017

Phase 1: pre sreening of | Phase 2: during | Phase 3: post

documentary screening of screening of

Aug 15,2016-0ct 10,2016 | documentary documentary
Oct 11,2016-0ct | Oct 31, 2016-
30,2016 Nov 20,2016

Twitter insights data
* What was the overall reach of the campaign and how did

the audience engage with it?

* What were the highest and lowest performing tweets and
what assets were associated with them?

Raw Twitter data
* Did the Man Up campaign increase the volume of relevant
Twitter conversations and, if so, was the increase sustained

after the show?

* What were the main content themes in regards to audience

engagement?

We cal cul ated the average number of tweets per period and used
t tests to test for significant differences in tweet volumes
between the campaign period and the pre- and postcampaign
periods. For evaluation question 4, we created a subset of data
from the original content tweets to gain insight into the main
content themes with respect to audience engagement with the
campaign. We took all tweets that included the hashtag
#MANUP and at least one other hashtag that had been used at
least 10 times during the campaign by the manuptvseries. We
then concentrated on those tweets in this group that were
campaign-related (ie, tweets by the host, retweets of tweets by
the host, or tweets that featured Man Up campaign content).
We performed a thematic analysis of these tweets, MS read
through 50% of the selected tweets and devel oped apreliminary
coding framework with alist of themes. MSand KK then tested
this framework using 10% of the tweets, revised it, and then
retested it on another 10% of the tweets. MS and KK then
finalized the framework by consensus (consulting with one
another or another member of the team to resolve any
disagreement), and each coded 50% of the total set of tweets.

Results

What Wasthe Overall Reach of the Campaign and
How Much Did the Audience Engage With 1t?

Table 1 showsthe reach of and engagement with the campaign.
During the campaign, the number of followers of manuptvseries
rosefrom 0 on August 15, 2016 to 1453 by November 20, 2016.
The strongest growth in followers occurred during the time the
documentary was screened (October 11 to 30, 2016). During
this time, the campaign was most active with an average of 5
tweets per day being posted from the Man Up account. The
number of likes and retweets was highest during this period.
Impressions were strong before the show went to air aswell as
during the screening period. Over its whole duration, the
campaign earned approximately 5000 likes and 2500 retweets
and gained around 1,022,000 impressions. The beginning of
the campaign saw more males being attracted to the campaign,
but as time went by, there was a shift toward a more even
distribution of genders among followers.

Table 1. Reach of and engagement with the Man Up campaign. Data source: Twitter insights, downloaded by Jackie Turnure.

Indicator Prescreening of documentary

(Aug 15-Oct 10, 2016)

Post screening of documentary
(Oct 31-Nov 20, 2016)

During screening of documentary
(Oct 11-30, 2016)

Frequent followers, n 519
Frequent new followers, n 519
Frequent likes, n 1500
Average likes,n 26
Frequent retweets, n 656
Average retweets, n 12
Frequent impressions, n 423,000
Gender, n (%)

Male 379 (73.0)

Female 140 (27.0)

1355 1453
836 98

2500 851

118 41

1300 417

64 20
436,000 163,000
813 (60.0) 857 (59.0)
542 (40.0) 596 (41.0)
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What WeretheHighest and L owest Per for ming Tweets
and What Assets Were Associated With Them?

Table 2 showsthetype of assets associated with the highest and
lowest performing tweets, as measured by “reactions.” A total
of 12 (60%) of the highest performing tweets included avideo,
whereas only asingletweet (5%) among the lowest performing
tweets did so. Furthermore, 18 (90%) of the lowest performing
tweets included alink to an external source. Overall, the most
successful tweet based on “reactions’ was onethat heralded the
final episode beforeit went to air and provided apreview of the
CSA that Gus created. The next most successful tweet promoted
arelaunch of the trailer for the complete series. These videos
were some of the main promotional assets for the show and
were not only released via tweets but also across other
Web-based platforms. The 20 highest performing tweets were
all posted between October 11 and November 17, 2016, whereas
the majority of the 20 lowest performing tweets (60%) were
tweeted in August and September 2016, the first phase of the
campaign.

Did the Man Up Campaign I ncrease the Volume of
Relevant Twitter Conversations and, if so, Wasthe
Increase Sustained After the Show?

The original content tweets included 46,130 tweets that used
the hashtag #MANUP (13,804 posted between May 9 and
August 14 2016, pre campaign; 19,845 posted between August
15 and November 20, 2016, during the campaign; and 12,481
posted between November 21, 2016 and February 26, 2017,
post campaign).

Schlichthorst et al

Figure 2 shows the aggregated number of times #MANUP was
tweeted (with or without other hashtags) in the three periods:
pre, during, and post campaign. #MANUP was used an average
of 979 times per week pre campaign. This rose to 1338 times
per week during the campaign, and then dropped to 844 times
per week post campaign. There was no significant difference
in the use of #MANUP between pre and post campaign (1 gg3,
P=.052), but its use was significantly higher during the campaign
period than either the pre (t, g5, P=.004) or post (t413, P<.001)
campaign periods. Mogt of theincrease was observed from week
22 (which corresponded with the airing of the documentary),
and the use of #MANUP stayed at higher than average levels
until week 27 (the end of the campaign).

Because #MANUP was commonly used in contexts that were
unrelated to the campaign, we thought it would be useful to
consider the performance of three other hashtagsthat were newly
introduced by manuptvseries (#ABCMANUP, #LI STENUP, and
#SPEAKUP), looking at them when they were used in
combination with #MANUP. Figure 2 a so shows these results.
#ABCMANUP was used to promote the documentary on the
ABC. This hashtag was introduced during the campaign and
intensely used and shared in the period in which the
documentary was aired (from week 22 to week 26), and then,
its use was largely discontinued. #LI STENUP and #SPEAKUP
were introduced by manuptvseries in the lead-up to the fina
episode in the context of the CSA. Again, their use peaked at
this time but dropped as the campaign faded out.

Table 2. Engagement with tweets by asset type for the 20 highest and lowest performing tweets. Data source: Twitter insights.

Asset type Frequency, n (%) Sum of reactions®  Sumof retweets  Sum of replies  Sum of likes Sum of mediaviews
Top 20 tweets
Video 12 (60) 14,069 240 28 395 12,856
Graphic 5(25) 1599 148 26 293 542
Link 2(10) 2205 43 3 62 2014
GIE® 1(5 897 2 0 6 872
Total 20 (100) 18,770 433 57 756 16,284
Bottom 20 tweets
Link 18 (90) 62 2 0 42 0
Graphic 1(5) 3 0 0 2 1
Video 1(5) 3 0 0 1 0
Total 20 (100) 68 2 0 45 1

8aggregate of all engagement including video views.
bGIF: Graphics Interchange Format .
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Figure 2. Hashtag frequencies on Twitter before, during, and after the campaign based on original content tweets.
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What Werethe Main Content Themes With Regard
to Audience Engagement?

We identified a subset of 2093 tweets that included the hashtag
#MANUP and at least one other hashtag that had been used at
least 10 times during the campaign by manuptvseries. Of these,
1876 were campaign-rel ated tweets, and wefocus on these here.
Of the campaign-rel ated tweets, 229 were from manuptvseries.
In total, 417 (22.2%) of the campaign-related tweets were
original tweetsand 1459 (77.77%) were retweets. The majority
(1328 or 70.79%) were neutral in tone and did not show any
specific expression of sentiment. In addition, 544 (29.0%) tweets
provided positive feedback about the campaign or endorsed it,
and 4 (<1%) took a negative stance or criticized the content of
the campaign. The 3 tweets listed below provide examples of
positive, neutral, and negative sentiment, respectively:

RT @ManUpTVSeries. Great to seethe conversation
getting started. #ManUp  #SmashTheSigma
#itsokaytotalk
@newlzin @HuffPostAU Talking. Listening. Sharing.
These are the tenets that now drive me. #ManUp
#weneedtotalk
@username Except if you're a male victim of
#domesti cviolence - then you get told to #ManUp and
discriminated against #Reality #ABCManUp
Several content themeswereidentified in the tweets: expressing
emotions, mental health issues with the subthemes of mental
health and suicide, men’s issues with the subthemes of being a
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man and fathering and raising boys, help-seeking with the
subthemes of providing optionsfor help and other help-seeking,
personal stories, and supporting others. Table 3 summarizes
these content themes for the 1876 campaign-rel ated tweets and
indicates whether they were original tweets or retweets.

Expressing emotions was the themeidentified most commonly,
occurring in 710 tweets (37.8% of all campaign-related tweets).
The strength of this theme is not surprising, as the CSA that
was produced and released in the final episode of the show
encouraged men to open up and express difficult emotions. The
tweet that promoted the CSA achieved 125 retweets on its own
and was the highest performing tweet of the entire campaign
measured by the number of “reactions” The number of the
tweetsrelated to expressing emotions highlighted the difficulties
men experience in opening up and asking for help in difficult
times, and the stigma around mental health. Some tweeters
acknowledged that Man Up made them cry, or that they had
opened up to someone after watching the show. Examples are
provided here:

RT @ManUpTVSeries: The need for men to be
emotionally honest is greater than ever. Interesting
#blog post from @3DMathW. #ManUp

RT @username; Not ashamed to admit a few tears
have been shed watching #ManUp over the last few
weeks #ABCManUp

RT @ManUpTVSeries. The strong silent type might
be sexy in films, but it's unhealthy in real life
#ManUp #itsokaytotalk
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Table 3. Content themes of the 1876 campaign-related tweets. Data source: Origina content tweets.

Schlichthorst et al

Theme Description Tweet count  Retweet Original tweet
n (%) n (%) n (%)
Expressing emotions Tweets that include topics such as speaking up, opening up, 710 (100.0) 550 (77.5) 160 (22.5)
talking about uncomfortable issues, breaking down stigma, and
crying
Mental health issues
Mental health Tweets that indicate mental health, depression, or posttraumatic 410 (100.0) 300 (73.2) 110 (26.8)
stress disorder, or include materials and links that discuss these
topics, or use the hashtag mental health
Suicide Tweets that indicate suicide or suicide prevention, or include 182 (100.0) 140 (76.9) 42 (23.1)
materials and links to sites that discuss these topics, or use the
hashtag suicide
Men’sissues
Being aman Tweets that discuss the concept of masculinity or challengethe 165 (100.0) 125 (75.8) 40 (24.2)
concept of masculinity
Fathering and raising boys ~ Tweets that encourage discussion about what it meanstobea 82 (100) 63 (77) 19(23)
father and raising boys
Help-seeking
Providing optionsfor help  Tweets that provide information on help services and encourage 165 (100.0) 147 (89.1) 18 (10.9)
their use
Help-seeking other Tweets mentioning other content on help-seeking (ie, not about 96 (100) 79 (82) 17 (18)
providing options for help)
Personal stories Tweets relating personal stories, written in the individual’sown 101 (100) 61 (60) 40 (40)
voice, and revealing detail about the person (not commentaries
or statements)
Supporting others Tweets about providing support to others, support optionsand 78 (100) 63 (81) 15(19)

genera advice

The theme of mental health issues and suicide occurred in 484
tweets (25.8% of all campaign-related tweets). Moreover, 410
of these tweets featured references to mental health issues and
182 made mention of suicide (with 108 covering both). Tweets
that exemplified this theme provided information on mental
health issues or suicide, aimed to raise awareness about them,
and encouraged peopl e to speak up about them. Therewas some
overlap in the two subthemes as some tweets referred to mental
health more broadly and suicide more specifically within the
one tweet. Examples of tweets involving the theme of mental
health issues and suicide are provided below:

Massive shout out to @GusWorland. As sufferer of
PTSD for 8 yearsas Ex-Cop #ManUp really hit home
hard. Congrats mate. #ManUp #SpeakUp

RT @username: Depression is an illness people can
help you recover from #ManUp on ABC at the
moment is great. #mental healthweek

Suicide has touched so many lives, I’'m tearing up
already #ABCManUp #manup #blackdoginstitute
#lifeline #beyondblue

RT @ManUpTVSeries. How suicide can become

“ contagious’ to other at-risk young men. Important

piece in @DailyMail AU. #ManUp #SpeakUp
Men’sissues were also arelatively common theme, accounting
for 211 tweets (11.2% of all campaign-related tweets). In
addition, 165 of these tweets related to being a man and 82
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contained content about fathering and raising boys (with 36
making reference to both). Tweets that related to being a man
encouraged discussions about the concept of masculinity,
provoking and challenging stereotypical masculinity, and
encouraging others to engage in a conversation about
masculinity and what it meansto be aman. Examplesincluded:

Inspired by the #ManUp TV series, we have a chat
about what it means to be a MAN
https: //t.co/OabwqtimAP #Movember #mentalhealth
#goodcause

RT @ManUpTVSeries. “ Our ideals of #masculinity
have shifted” @MichaelGLFlood is one of our
#Real Aussieblokes. #ManUpa€]

RT @OliShawyer: Thisad made mecry. I’m covered
in Tatts. | ride a Harley. And I’'m crying. Try tell me
that's weak. #manup #speakup thank you
@gusworland

Tweets on fathering and raising boys provided information on
these topics. These were often linked to notions of being aman
and raised issues around the expectations placed on boys as
they grow up. Some prompted consideration of what could be
done differently in raising boys today to avoid reinforcing
traditional stereotypes. Examples included:
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RT @ManUpTVSeries: We need to have a hard ook
at how we raise our boys. #ManUp #raisingboys
#ChildHealthDay @harkin_tom

RT @username: #ABCManUp #ManUp Let's start
helping boys from a young age. Dads need to give
them cuddles, talk about feelings. #natural

RT @Top_Blokes: Providing boyswith positive older
male mentorsisimportant to keep themsafeand alive
#ABCManUp #ManUp

The theme of help-seeking was evident in 202 tweets (10.8%
of all campaign-related tweets). In addition, 165 of thesetweets
embodied the subtheme of providing options for help and 96
were classified as faling under the subtheme of other
help-seeking (with 59 exemplifying both subthemes). Tweets
that exemplified providing options for help promoted
help-seeking in general and pointed to particular services more
specifically (eg, Mindframe, Lifeline, headspace, SANE
Australia, Kids Helpline, and MensLine). A tweet that typified
this theme was:

RT @ManUpTVSeries. #RealTalk for a sec: if you
or amate aredoing it tough please call @LifdineAust
on 13 11 14 #1tsOkayToTalk #ManUp

The tweets in the theme other help-seeking mentioned two
different aspects of help-seeking. They provided information
on mal e help-seeking behavior and the issuesthat arise fromit,
thereby providing opportunity to create awvareness and reflection
on the issue. They also gave advice on taking action in
help-seeking and motivating behavior change. Examples
included:

RT @ManUpTVSeries: #ManUp survey: over 56%
of men would rather manage themselves than seek
professional help. #weneedtotalk #questmh

RT @ManUpTVSeries: Shame could be a big reason
why...some men[don't] ask for help. Beautiful #blog
from @drmwroberts #ManUp #NoShame

Another key theme— personal stories—was embodied in 101
tweets (5.4% of al campaign-related tweets) where people
opened up to tell their story in their own voices. The stories
included refl ections on the experience these peopl e had watching
the documentary, and things that may have happened to them
or someone they knew. Furthermore, they included responses
to a collection of self-reflective portraits revealing personal
struggles and hope that were released on the Man Up website
in asegment called “Aussie Blokes” Examples included:

Absolutely opened my eyes to the daily struggles of
both genders. #ManUp | gave my fiancA© a big hug
after watching that tonight #£ABCManUp

I’ve lost 3 mates to suicide. Wish | noticed what they
were going through. Don’t #Manup, seek help cuz
there re many out there #ABCManUp.

When | was younger, everything | did was bulletproof
#Real AussieBlokes #ManUp #exercise.

The final theme was supporting others. This was apparent in
78 tweets (4% of al campaign-related tweets). These tweets
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discussed the importance of supporting others and reaching out
to thosein need, and the skills of listening. Examplesincluded:

Powerful  stuff ~@ManUpTVSeries #ManUp
#ABCManUp We have a way to go to support our
young men on their journeys. It's a tough world we
livein.
Sometimes the most important thing is just to listen.
@BeardedGenius  in  @JOE_co uk. #ManUp
#JpeakUp #ListenUp
Across all themes and subthemes, the majority of tweets were
retweets rather than original tweets, indicating high levels of
engagement. Proportionally, the highest percentage of retweets
wasfor providing optionsfor help (90% retweets; 10% original
tweets), and the lowest percentage was for personal stories
(60% retweets; 40% original tweets).

Discussion

The Success of the Man Up Twitter Campaign

We eval uated the extent to which the Man Up Twitter campaign
influenced the conversation about masculinity and suicide
among Australian men. The campaign was very successful in
reaching an audience that was engaged with its content, as
evidenced by the number of “reactions” Not surprisingly,
campaign performance was highest during the period in which
the show was aired, but social media conversations continued
and followers stayed engaged beyond this. In fact, social media
channels are till active today.

Certain elements of the campaign were particularly successful.
Theseincluded tweetsrelating to the CSA Gus created on screen
that encouraged men and boys to regject the constraints of
traditional masculinity and speak up if they were facing tough
times, as well as tweets featuring the trailer and episode teaser
videos. The conversations generated by the campaign aligned
with its major themes of expressing emotions, mental health
issues and suicide, being aman and fathering and raising boys,
help-seeking, personal stories, and supporting others. Again,
related to the CSA release, the most discussed theme was
expressing emotions.

The large number of positive comments indicated great
acceptance and endorsement of the documentary. Many tweets
wel comed open discussion of masculinity and malesuicideand
embraced the call for men to open up and expresstheir emotions.
Therewas asense that for some men, questions on maleidentity
and masculine norms had been bubbling beneath the surface,
and the campaign gave men permission to articulate these
thoughts and emotions. For others, ideas around changing the
way we look at masculinity and its link to suicide appeared to
be new, thought-provoking, and even challenging. These
differing perspectives added to the richness of the discussion.

The Man Up Twitter Campaign as Part of a Strategic
Multimedia I ntervention

The Twitter campaign occurred as part of astrategic multimedia
campaign. It was rolled out around the documentary via three
phases, each of which aligned with a specific goal, and it was
one component of the broader campaign. A significant
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proportion of the content released by manuptvserieswasdirectly
related to the documentary, as were many of the comments
tweeted by the general public. We are confident that the Twitter
campaign had an independent effect in terms of influencing the
social media conversation about masculinity and suicide, but it
isdifficult to tease out itsindependent contribution to the overall
success of the Man Up enterprise.

Contributing to the Broader Field of Suicide
Prevention

Asnoted earlier, thereis still much that is unknown about what
works and what does not work in suicide prevention. There are
relatively few interventions for which there is indisputable
evidence of effectiveness[37], athough improvementsarebeing
made. The jury is still out on suicide prevention media
campaigns [38], although there is emerging evidence that they
may work for some audiences. Most of the media campaigns
that have been evaluated have tended to be fairly traditional,
typicaly involving brief CSAs that may be delivered through
different channels. Few havetargeted men specifically, although
some have targeted groups (eg, police) in which men may be
well represented. Our intervention had the luxury of being more
extensive, partly becauseit was underpinned by athree-episode
documentary and partly because it capitalized on the digital
environment to get its message out. Harnessing the media in
suicide prevention in a nontraditional manner certainly seems
to show promise.

Limitations

Both datasets that we used here had certain limitations, and
these should be considered in interpreting our findings. In the
case of the Twitter insights data, the key limitation relates to
our measurement of success. We used the standard metrics of
numbers of followers, likes, and retweets, and we created an
aggregate measure, which we termed “reactions’ (retweets,
replies, likes, profile clicks, URL clicks, hashtag clicks,
expanded click, follows, and views) to rank tweets in terms of
their performance over the duration of the campaign. The way
we aggregated “reactions’ is open to challenge, although, as
noted above, we felt that it was a democratic approach. In
addition, the fact that we monitored tweets performance over
the duration of the campaign disadvantaged tweets from earlier
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in the promotion cycle as these had less exposure because of
lower numbers of followers and generally lower engagement
with the campaign. This comparison could be improved by
monitoring the performance of each tweet over the same
duration (eg, for the first 2 weeks after it was posted) and
creating some sort of performance per follower weighting, but
“leveling the playing field” in this way was beyond the scope
of our current endeavors.

In the case of the original content tweets, the main limitation
relates to the way in which we were able to capture tweets
relating to the campaign. We monitored the use of the hashtag
#MANUP, assuming that thiswould provide awindow into the
effectiveness of the social media campaign. The difficulty with
this approach was that #MANUP was already commonly used
worldwide in different contexts (eg, politics, sports, and
entertainment), often with negative connotations (ie, promoting
messages such as “harden up” and “tough it out”). The volume
of tweets that were unrelated to our campaign created a
challenge for identifying the relevant content that would tell
the story of our campaign. For this reason, we also looked at a
subset of #MANUP paired with other campaign-related hashtags
for more in-depth qualitative analysis.

There are also limitations associated with using Twitter datain
general. These data present something of a skewed picture
because they can only represent those who are active on Twitter.
In Australia, only about 19% of Internet users use Twitter, and
a magjority of these are relatively young [39]. This means that
our Twitter evaluation datawill be likely to have someinherent
biases.

Conclusions

The Man Up Twitter campaign triggered conversations about
masculinity and suicide that otherwise may not have happened.
For some, this may have been game-changing in terms of
shifting attitudes toward expressing emotions and reaching out
to others for help. The campaign was particularly effective in
disseminating information and promoting conversationsin real
time, an advantage that it had over more traditional health
promotion campaigns. This sort of approach could well be
adapted to other areas of mental (and physical) health promotion
campaigns to increase their reach and effectiveness.
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Abstract

Background: Studies show that combining nicotine replacement therapy (NRT) with tobacco treatment counseling is most
effective for smoking cessation. However, tobacco treatment counseling has been underutilized across the nation. A secure email
message sent to patients already taking NRT was hypothesized to increase the utilization of tobacco treatment counseling among
Veterans in New Jersey. Secure messaging for communication between patients and providers was implemented through a
web-based password-protected, secure messaging account, where Veterans get notified through their personal email when they
have a message awaiting them.

Objective: Themain objective of thisproject wasto determineif there wasasignificant increase in adoption of tobacco treatment
counseling among Veterans who received a secure message describing the options for tobacco treatment counseling available to
them. Secondary objectives were to demographically characterize Veterans who were and were not enrolled in secure messaging,
aswell asthose who opened or did not open amessage. Finally, because the language and content of the messages were changed
across project phases, this project also sought to determine (by analysis of response rates) the type of language that was most
effective at eliciting a response.

Methods: Over two phases, messages were sent to two samples of Veterans prescribed NRT within the prior 90 days of each
phase. In phase 1, one message was sent in December 2015 (message 1). In phase 2, one message was sent in July 2016 (message
2) and the same message (message 3) was resent in August 2016 to persons who did not open message 2. Messages 2 and 3 were
more directive than message 1. Response rates to message 1 versus message 2 were compared. A logistic regression analysis
determined effect of age and gender on enrollment in secure messaging across both phases. The effectiveness of each phase at
increasing tobacco treatment counseling was analyzed using a McNemar test.

Results: Message 2, sent to 423 Veterans, had a significantly higher response rate than message 1, sent to 348 Veterans (18%,
17/93 vs 8%, 6/78, P=.04). Phase 2 (ie, messages 2 and 3) significantly increased utilization of tobacco treatment counseling (net
increase of six tobacco treatment counseling adopters, P=.04), whereas phase 1 (ie, message 1) did not (net increase of two tobacco
treatment counseling adopters, P=.48). Women (odds ratio [OR] 1.6, 95% CI 1.1-2.3) and those aged 30 to 49 years (compared
to other age groups) were more likely to be enrolled in secure messaging. Gender and age were not significant predictors of
opening or replying to either message.

Conclusions: Although the effect was small, secure messaging was a useful modality to increase tobacco treatment counseling.
Directive content with afollow-up message appeared useful. Femal e Veterans and/or Veterans aged between 30 and 49 years are
more likely to use secure messaging.

(JMIR Ment Health 2018;5(1):€18) doi:10.2196/mental.7957
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Introduction

The combination of medication, typically nicotine replacement
therapy (NRT), and counseling (whether in person or by
telephone) has been shown to be the optimal method for
smoking cessation treatment [1-3]. In acounseling session, the
smoker’s motivation for cessation can be strengthened and
he/she can learn about the mechanism and proper usage of the
medicine [1]. However, in spite of the benefit of counseling in
addition to medication, a majority of smokers attempt to quit
without using counseling [1]. This lack of utilization of
counseling was al so apparent at the VA New Jersey Health Care
System (VANJHCS), forming the basis for this project.

Generally, smoking rates are higher in Veterans than
non-Veterans (29% vs 24%) in people aged 25 to 64 years [4].
One reason for the underutilization of tobacco treatment
counseling at VANJHCS may be Veterans' lack of awareness
of the counseling options being offered. At VANJHCS, these
options, both of which are facilitated by a certified tobacco
counselor, involve either attending weekly group classes or
having a one-on-one session (in person or by telephone). In the
past, efforts by VANJHCS to reach out to Veterans to inform
them about avail able tobacco treatment counseling were mainly
carried out by telephone, requiring excessive effort and timeto
call Veteransindividually, often finding they were not available
to be reached by telephone at the time of the cal. The
implementation of a mass secure email to Veterans aready
prescribed NRT or Chantix (a medication that helps people to
quit smoking) was considered in this project asamore feasible
and efficient way to increase awareness and utilization of
tobacco treatment counseling in the Veteran population.

The VANJHCS, serving approximately 50,000 New Jersey
Veterans, utilizes a system of secure messaging to facilitate
communication between patients and providers. Approximately
14,000 Veterans, or 28% of the total Veterans in VANJHCS,
are enrolled in secure messaging. Veterans are notified through
their personal email when they have a message awaiting them
on their password-protected, secure messaging account. One
benefit of such a system is that one can, with a single mass
email, reach arelatively large number of Veterans and identify
how many actually opened the message (ie, clicked on thetitle
of the message to read it).

Use of email communication to promote healthy behaviors has
been studied at length [5,6], but not specifically to increase
utilization of tobacco treatment counseling. Advantages of email
usage in heath care include convenience, rapidity of
communication, enhanced access, and likely cost-effectiveness
[7]. This project evaluated whether messages sent using the
secure messaging modality would help to facilitate Veterans
accessto behavioral tobacco treatment therapy sessionsthat are
avalable aa VANJHCS. The group of Veterans who were
solicited werethose already on NRT and other tobacco treatment
medications, such as Chantix. The messages provided the
Veterans with information on the times of existing tobacco
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treatment classes being offered at the VA and also gave the
Veterans an opportunity to request atelephone call by atobacco
treatment counselor or to call the tobacco treatment counselor
directly. In short, the messages were designed to give the
Veteransinformation on how to access the necessary behavioral
therapy component of tobacco treatment. Whether or not they
were successful in doing so was determined by measuring the
proportion of Veteranswho utilized the VA-offered counseling
after having received the message. Furthermore, because the
language and number of messages sent changed across project
phases, this project also sought to determine the optimal strategy
in regards to increasing counseling adoption rates.

Another analysis performed in this project involved
demographically characterizing Veterans who were and were
not enrolled in secure messaging, as well as those who opened
or did not open a message. Knowing the population being
reached by secure messaging can beavital piece of information
because these findings can cluein administrators and providers
on whom to target messages to and whom to target for
interventions aimed at increasing secure message familiarity
and usage.

Methods

Inclusion/Exclusion Criteria

All Veteransin VANJHCS who were currently taking NRT or
Chantix were included in the study. “Currently” was defined
as within 90 days before each phase because this time frame
was expected to identify peoplewho recently initiated or refilled
their NRT or Chantix. Veteranstaking the drug bupropion were
excluded from this study because there are multipleindications
for this drug, only one being tobacco treatment.

For theresponserate analysisaswell asthe analysis of the effect
of messages on counseling utilization, only those who had been
prescribed NRT or Chantix and who were enrolled in secure
messaging could be included in the analysis because only those
enrolled in secure messaging were sent messages.

Description of Phases

A total of three secure messages were sent out in two phases.
Phase 1 consisted of one message being sent in December 2015
(message 1). Phase 2 consisted of two identical messages being
sent in July (message 2) and August (message 3) 2016. Message
3 was sent to every Veteran who was sent but did not open
message 2. See Figure 1 for a flowchart illustrating the two
project phases. Veterans who were on NRT/Chantix prior to
both phases and enrolled in secure messaging in each phase
were sent both message 1 and message 2 (with or without
message 3 depending onif they opened message 2). The contents
of both messages 1 and 2 are provided in Multimedia Appendix
1. Themessages were an invitation to attend one of many group
tobacco treatment classes offered in the VANJHCS. They also
gave the Veteran an opportunity to expressinterest in receiving
individualized phone or in-person counseling by a tobacco
counselor.
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Message 1 focused on providing information. Veterans were
informed about the available tobacco counseling classes, and
motivating and supportive language was used. Veterans were
not specifically told to respond back with a specific counseling
option preference, but they were advised to feel free to contact
us so that we could assist them.

Figure 1. Flowchart illustrating both phases of project.

Phase 1
Opened
. Messape
Enrolled in Sent (N=T8)
g —* | Message
ecure
Velerang on " Messaging 1 Did Not
T\IBTICh antix (N=348)** (N=348) - Open
prior to Phase Message
1 1
(N= 887y . | Mot enrolled N=2700
in Secure
Messaging
(N=539)
Phase 2
Opened
Message
Enrolled in Sent (N=93)
Secure Message —
_— Messaging 2 Did Not
Veterans on ' (N=423)%* (N=423) —a Dp'..n
MNRT/Chantix . Mhszsagu
prior to Phase I N=330)
2 N Not enrolled
(N=1081) in Secure
Messaging
(N=658) Sent
Message 3
(identical to
Messape 2)
(N=330)

*247 Veterans were in both phases.

*+07 Veterans were enrolled in
secure messaging in both phases
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Message 2 was more directive. Veterans were given amultiple
choice of counseling options and asked (both in the subject line
and in thetext) to select and then let us know which option they
would like to pursue.

. pharmacy department at VANJHCS. As explained previously,
Data.l Coallection - there were two phases of sending out messages, one in
Thelist of Veteranswho were currently on NRT or Chantix (ie,  December 2015 and the other in July and August 2016. Before
within 90 days prior to each phase) was provided by the
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each of the two phases, a current list (ie, Veterans prescribed
NRT or Chantix within the prior 90 days) was obtained. For the
demographic analysis, the electronic medical record of each
unique Veteran on NRT or Chantix was reviewed to abstract
age and gender of the Veteran. Whether each Veteran on NRT
or Chantix was enrolled in secure messaging and whether a
message was opened or responded to (within 30 days after the
message was sent) was identified on the VA internal secure
messaging website. “ Responding” to amessage was defined as
replying back to our message with another message within 30
days after our message was sent. Whether or not a Veteran was
in counseling within the prior 90 days of each phase was
determined from the electronic medical record at the outset of
each phase by noting if there was a “smoking cessation note’
in their electronic medical record. Whether counseling was
adopted after each message was sent was reviewed 1 month
following the message by asimilar method. All these datawere
input into an Excel spreadsheet and then imported into SASfor
analysis.

Data Analysis

Analysis was done using SAS at an alpha level of .05. The
demographic analysis consisted of both bivariate and
multivariate analyses. For the bivariate analysis, two-sample t
testsdetermined (1) the differencein mean age of Veteran secure
messaging enrollees versus nonenrollees and (2) the difference
in mean age of enrollees who opened versus did not open each
message. Chi-square (in the case of males) and Fisher exact
tests (in the case of femal es due to small sample size) examined
whether gender was associated with enrollment in secure
messaging or opening a secure message.

For the multivariate analysis, alogistic regression analysiswas
performed with age and gender as the two covariates studied,
and with three binary (yes/no) outcome variables: being enrolled
in secure messaging, opening the message (among enrollees),
or responding to the message (among message openers). For
the latter two outcomes, because the language of messages 1
and 2 were different, the logistic regression was run separately
for each message. When considering the outcomes of opening
or responding to message 2, Veterans who had also been sent
message 1 were excluded to account for any potential effect
that receiving message 1 might have had on opening or
responding to message 2. For all these outcomes, interaction
effects were investigated between gender and age.

In the logistic regression analysis mentioned previously, age
was measured first as a continuous variable; however, another
logistic regression analysis was run coding age as a categorical
variable. This was done because it was noted that secure
message enrollment varied markedly by 10-year age group. The
10-year age groupswith the highest percent enrollment in secure
messaging were ages 30 to 39 (45.6%, 82/180) and 40 to 49
(46.1%, 76/165). Because of the similarity in percent enrollment
between these two groups, one 20-year age group, namely 30
to 49 years, was created and used as the reference group to
which other 10-year age groups were compared.
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To analyze the message response, a two-proportion z test was
performed to seeif the response rate (among message openers)
was significantly different between message 1 and message 2.
To measure message effect on utilization of tobacco cessation
counseling, 1 month after each phase (ie, analyzing message 1
versus both messages 2 and 3 in tandem), a McNemar test
analyzed if there was a significant net increase in Veterans
entering therapy as a result of opening the message(s). If a
Veteran was already in counseling within the prior 90 days of
the message, he or she was not counted as a “new” adopter of
counseling, whether or not counseling continued after the
message was received.

Results

Part 1. Demographic Analysis

Enrollment in Secure Messaging

There were 1721 unique Veterans who had been prescribed
NRT: 640 in December only, 834 in July only, and 247 in both
periods. Four were not enrolled in secure messaging prior to
message 1 but enrolled prior to message 2 and were thus not
included in the demographic analysis. The remaining 1717 had
the same secure messaging enrollment status for both phases.
Table 1 showsthat approximately 39% (670/1717) of Veterans,
who had been prescribed NRT or Chantix, were enrolled in
secure messaging.

Of the 1717 Veterans, 92.02% (n=1580) were male. Age was
available for 1586 Veterans and ranged from 22 to 92 years.
The mean age was 56.4 (SD 13.5) years, and the median was
59 years. Of the 1586 Veterans, 63.68% (n=1010) were in the
age group 50 to 69 years, (39.22%, 622/1586 aged 60-69 years
and 24.46%, 388/1586 aged 50-59 years). Of the remaining
36.32% (576/1586), 21.75% (345/1586) were 30 to 49 (11.35%,
180/1586 aged 30-39 years and 10.40%, 165/1586 aged 40-49
years), and 14.56% (231/1586) were divided between 80 years
and older (1.83%, 29/1586), 70 to 79 years (8.26%, 131/1586),
and 20 to 29 years (4.48%, 71/1586). The mean age for women
was 48.4 (SD 11.3) years compared with 57.0 (SD 13.5) years
for men.

Mean age of secure message enrolleeswas 2 yearsyounger than
nonenrollees (mean 55.3, SD 13.0 yearsvsmean 57.0, SD 13.8
years, P=.01). In al, 53.2% (75/141) of women were enrolled
in secure messaging versus 37.75% (595/1576) of men (P<.001).

Opening and Responding to Messages

Asshownin Table 2, among those enrolled in secure messaging
with available age data, the mean ages of those who opened and
did not open message 1 was not significantly different (mean
54.0, SD 13.8 years for openers, mean 54.9, SD 12.9 yearsfor
nonopeners, P=.62). Similarly, the mean ages of those who
opened and did not open message 2 was not significantly
different (mean 56.3, SD 11.9 yearsfor openers, mean 55.9, SD
12.7 years for nonopeners, P=.80). This nonsignificance was
retained after excluding the 85 Veterans (with available age
data) who were sent message 1.

JMIR Ment Health 2018 | vol. 5 | iss. 1 [e18 | p.101
(page number not for citation purposes)


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

JMIR MENTAL HEALTH Shahani et al
Table 1. Secure messaging enrollment status of Veterans (total).
Enrollment status n (%)
Enrolled in secure messaging 670 (39.02)
Not enrolled in secure messaging 1047 (60.98)
Total 1717
Table 2. Age of Veterans who opened and did not open messages 1 and 2.
Message Opened the message Did not open the message P value
n (%) Age (years), mean (SD) n (%) Age (years), mean (SD)
Message 1 (n=313) 68 54.0 (13.8) 245 54.9 (12.9) .62
Message 2 total (n=375) 85 56.3 (11.9) 290 55.9 (12.7) .80
Message 2 excluding 85 Veterans sent message 1 (n=290) 71 55.3(12.1) 219 56.0 (13.0) .69
Table 3. Gender of Veterans who opened and did not open messages 1 and 2.
Message and gender Opened the message, n (%) Did not open the message, n (%) P value
Message 1 (n=348) 41
Male 67 (21.8) 241 (78.2)
Female 11 (28) 29 (72)
M essage 2 total (n=423) .85
Male 84 (22.1) 296 (77.9)
Female 9(21) 34(79)
M essage 2 excluding 97 Veter ans sent message 1 (n=326) 73
Male 68 (23.1) 223 (76.9)
Female 9 (26) 26 (74)

Inall, 78 of the 348 Veterans sent message 1 opened it (22.4%).
As shown in Table 3, men and women were equaly likely to
open message 1 (21.8%, 67/308 vs 28%, 11/40, P=.41). For
message 2, 93 of the 423 Veterans who were sent the message
opened it (22.0%). Men and women were equally likely to open
this message (22.1%, 84/380 vs 21%, 9/43, P=.85). This
nonsignificance was retained after excluding the 97 Veterans
who were sent message 1.

The proportion of Veteranswho responded to message 1 among
those who opened message 1 (6/78, 8%) was significantly
different from the proportion who responded to message 2
among those who opened message 2 (17/93, 18%, P=.04). The
proportion of Veterans who opened message 1 (22.4%, 78/348)
was hot significantly different from the proportion that opened
message 2 (22.0%, 93/423, P=.89).

Of the 19 responses to messages 2 and 3, when Veterans did
choose an option for counseling, they favored receiving aphone
call (5/19) or attending group in addition to receiving a phone
call (1/19) more so than attending group alone (0/19). Of the
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remaining 13 Veterans not choosing a counseling option, five
indicated that they had aready quit, six indicated they would
like to quit on their own without the aid of counseling, one
Veteran indicated that he is aready in group counseling, and
one Veteran responded by asking if he could use his nicotine
lozenges with his dentures. One of the Veterans who said he
would liketo quit on his own also used the opportunity of being
sent a message to request arefill for his nicotine gum.
Logistic Regression Analyses

Asshown in Table 4, when coding age asa continuous variabl e,
female gender (OR 1.61, 95% CI 1.10-2.35), but not age (OR
0.99, 95% CI 0.99-1.00), was a significant predictor of being
enrolled in secure messaging. However, once a Veteran was
enrolled in secure messaging, neither gender nor age were
significant predictors of opening either message 1 or message
2 (analysis conducted separately for both messages). Also, once
a Veteran opened a message, whether he/she responded was
independent of age and gender. There were also no significant
interaction effects between age and gender for al outcomes
mentioned previously (not shown).
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Table 4. Logistic regression: odds ratios (with 95% confidence intervals) for the effect of age (as continuous variable) and female gender on different

outcomes.

Variable  Outcomes, OR (95% ClI)
Being enrolledin  Openingmessage Openingmessage  Opening any Responding to Responding to Responding to
securemessaging 1 (yes/no) 2 (yes/no) message® message 1 message 2 any mesgageb
(yes/no) (yesno) (yes/no) (yes/no) (yes'no)

Female  1.61(1.10-2.35) 1.12(0.47-2.68) 1.06(0.43-2.65) 1.09(0.58-2.04) 78.31(0.75-999.99) 1.14(0.11-11.34) 2.49(0.41-15.08)

gender

Age 0.99(0.99-1.00) 0.99(0.98-1.02) 1.00(0.98-1.02) 1.00(0.98-1.01) 1.18(1.00-1.39) 1.03(0.97-1.09) 1.05(0.99-1.11)

8Among Veterans who received only message 1 or only message 2 (n=603).
ba mong Veterans who opened only message 1 or only message 2 (n=139).

Table 5. Logistic regression: odds ratios (with 95% confidence intervals) for the effect of age category and female gender on enroliment in secure

messaging.
Covariates Enrolled in secure messaging (yes/no), OR (95% Cl)
Female gender 1.57 (1.07-2.30)

Age group (years)?
20-29
50-59
60-69
70-79
>80

0.41 (0.23-0.73)
0.73 (0.54-0.98)
0.74 (0.57-0.97)
0.62 (0.40-0.94)
0.09 (0.02-0.40)

8Reference category: 30-49 years.

The preceding results pertain to age measured as a continuous
variable. However, after coding age as a categorical variable
with the age group 30 to 49 years as the reference category
(Table 5), significance was also found for the effect of female
gender on secure messaging enrollment (OR 1.57, 95% CI
1.07-2.30). Additionally, the following age groups were
significantly less likely to be enrolled in secure messaging
compared to those aged 30to 49 years: 20to 29 years (OR 0.41,
95% Cl 0.23-0.73), 50to 59 years (OR 0.73, 95% Cl 0.54-0.98),
60t0 69 years (OR 0.74, 95% Cl 0.57-0.97), 70to 79 years (OR
0.62;, 95% CIl 0.40-0.94), and 80 years or older (OR 0.09, 95%
Cl 0.02-0.40). After coding age as a categorical variable, odds
ratios for opening and responding to either message did not
change dramatically from before and are thus not included in
this report.

Part 2: Analysisof Effect of Message on Increasing
Counseling Utilization

McNemar tests were run after each phase of messaging to
observe if the net increase in counseling adopters significantly
increased. For message 1, although 78 Veterans opened the
message, 10 charts were not accessible and were thus
conservatively assumed to not have adopted counseling. Among
the 68 (with accessible charts) who opened the message, only
two additional Veterans adopted counseling (net increase from
410 6, P=.48).

Phase 2 (423 total Veterans sent message 2 or both messages 2
and 3) consisted of message 2 (93 message openers) and
message 3 (21 additional message openers), for atotal of 114
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message openersfor the entire phase. Of these, eight had charts
that were not accessible and were thus conservatively assumed
to not have adopted counseling. Among 106 Veterans with
readily accessible charts, six new Veterans adopted counseling
and thiswas statistically significant (net increasefrom 11to 17,
P=.04). Five of these six counseling adopters did so after having
opened message 2, whereas one of the six adopted counseling
after opening message 3. None of these six counseling adopters
received message 1.

Discussion

This study examined use of secure messaging in VANJHCS to
increase utilization of tobacco treatment counseling. A directive
message (plus its identical follow-up message) resulted in a
small but significantly greater number of new counseling
enrollees. Female gender wasfound to be asignificant predictor
of enrollment in secure messaging even when controlling for
age. Although not entirely comparable, this finding may be
related to conclusions from previous literature that have found
that women utilize health care more than men [8,9]. Messages
directed toward females (eg, breast cancer screening reminders
or osteoporosis screening reminders) might be more amenable
to secure messaging.

Although age when measured as a continuous variable was not
asignificant predictor of enrollment in secure messaging, after
combining age groups with similar enrollment percentages and
adjusting for gender, those in the age group with the highest
percentage of enrollment (30-49 years) were more likely to be
enrolled in secure messaging than other age groups. Also, except
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for the 20 to 29 age group, there does seem to be an association
between increasing age (especially after age 50) and lack of
enrollment in secure messaging. Secure messaging might not
be as viable an option for those ol der than age 50. Future studies
should attempt to identify specific barriers to using secure
messaging in the older population. The association between
increasing age and lack of enrollment was likely not noticed at
first (when age was measured as a continuous variabl e) because
of the 20 to 29 years age group having a disproportionate
number of nonenrollees despite their young age. Determining
reasons for lack of enrollment in this age group is a subject for
further research. A notablelimitation regarding the conclusions
reached regarding demographic characteristics associated with
secure messaging enrollment is that our sample only consisted
of Veterans on NRT, which may or may not be representative
of the population of Veterans who do not use NRT. Moreover,
because of lack of access to data such as education level and
socioeconomic status, we were unable to analyze the effect of
these other factors on secure messaging enrollment.

The increase in tobacco counseling encounters was not
significant after the first message was sent out (phase 1), but it
was significant after the second and third messages (phase 2).
Additionally, because none of the counseling adopters after the
second and third messages had received message 1, thiswas a
true measure of the effect of these messages. However, although
being statistically significant, the net increase in counseling
utilization was very small (only six Veterans). This is likely
because of the low overall enrollment in secure messaging and
the fact that the rate of opening the messages (for both the first
and second phases) was low. We must look beyond demographic
variables to explain this latter phenomenon because it was
determined that age and gender were not statistically significant
factors associated with opening amessage. Future studies should
explore other reasons why Veterans did not open the messages,
such as uninteresting subject lines, lack of interest or motivation
to click on a message having to do with tobacco (subject lines
for both messages included the word “tobacco”), infrequent
email checking, receiving too many emails, or lack of technical
skill required to open a message in one's inbox. Compared to
message 1, the increase in response rate to message 2 (which
was more directive in nature and contained a multiple-choice
option that VVeterans were requested to choose from) may have
played a part in the significant increase in tobacco counseling
utilization after phase 2. Another implication isthat the sending
of anidentical follow-up message to those who did not open a
preliminary message, as was done in phase 2, may be an
effective approach. A limitation of our study was the seasonal
difference in the timing of the phases (winter for phase 1,
summer for phase 2), which may have led to the increased
response rate to message 2 compared with message 1. Future
studies should attempt to control for seasonal variation by
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comparing response rates to messages that were sent in the same
season (of consecutive years).

In trying to determine which phase was associated with
increased tobacco counseling enrollment, there were notable
limitations in both the choice of our outcome measure and
predictor variables. Regarding outcomes, an obviouslimitation
liesin what we used as our outcome measure, namely enrollment
in tobacco cessation counseling, with “success’ being defined
asanet increase in enrollment. It would have been informative
if we had an outcome measure on actua quit rates, which
although not used in this study due to alack of access to that
data, would be advantageousto includein future studies. Asfar
as addressing what drove Veterans to adopt tobacco cessation
counseling, in our study we focused on the attributes of the
messages themselves (ie, comparing differing content and
number of messages sent in phase 1 vs phase 2). In future
studies, among those who do adopt counseling, it would be
helpful to alsolook at individualistic factorsthat may predispose
one to adopt counseling, such as baseline intention of quitting
and prior history of quitting.

When given severa options for counseling (as was the case in
messages 2 and 3), Veterans preferred telephone counseling
(either alone or in addition to group), athough the number of
responses was too small to establish significance. No Veteran
opted for attending group alone. Knowing that Veterans might
be more inclined to utilize telephone counseling can clue in
providersto offer this as an option to Veterans. An unexpected
benefit from secure messaging was the facilitation of
communication between patient and provider. Two Veterans
utilized secure messaging as an opportunity to serve other related
health interests, such as clarifying if dentures could be worn
while using lozenges in the case of one Veteran or to ask for a
refill on his nicotine gum in another. Although these Veterans
may have had another opportunity to addresstheseissuesin the
future, secure messaging provided them with a quick and
convenient way to communicate these concerns with someone
who was willing to listen.

The increases in tobacco counseling utilization in this study
were achieved by using an economical and efficient approach
(ie, secure messaging). An argument can be made that the
cost-effectiveness and convenience of secure messaging make
it afavorable action when compared with other alternatives of
outreach, such astelephone calling each smoker whoison NRT
or Chantix, which may not be practical given limited time and
resources. However, the total number adopting counseling was
quite small in thisinitial feasibility study and further research
is needed to better understand both how to increase rates of
enrollment in secure messaging and also to improve the
effectiveness of messages.
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Multimedia Appendix 1
Content of the messages.
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Abstract

Background: Obesity and depression are of two of the largest contributors to the global burden of disease in men. Although
lifestyle behavior change programs can improve participants weight and depressive symptoms, the evidence is limited by alack
of male participants and a reliance on face-to-face treatment approaches, which are not accessible or appealing for many men.

Objective: This study examined the effect of agender-tailored el ectronic health (eHealth) program on the depressive symptoms
of a community sample of overweight and obese men with or without depression. A secondary aim was to determine whether
the eHealth, self-directed format of the program was a feasible and acceptabl e treatment approach for the subgroup of men with
depression at baseline.

Methods: Intotal, 209 overweight/obese men from the Hunter Region of Australia were assessed before and after completing
a self-administered eHealth weight loss program over 3 months. To increase engagement, most program elements were
socio-culturally targeted to appeal specifically to men and included printed materials, aDV D, motivational text messages, online-
or app-based self-monitoring, and other weight losstool s (eg, pedometer). Depressive symptoms were measured with the validated
8-item Patient Health Questionnaire (PHQ-8). Program feasibility and acceptability were assessed with a process questionnaire
plus recruitment and retention rates. Changes in depressive symptoms and weight were examined using intention-to-treat linear
mixed models, adjusted for the centered baseline score and other covariates. Effect sizes were estimated with Cohen’s d.

Results: At baseline, the mean weight and age of the sample was 105.7 kg (standard deviation [SD] 14.0) and 46.6 years (SD
11.3), respectively. Overall, 36 men (36/209, 17.2%) were experiencing depression (PHQ-8 score >10). Retention rates were
comparable between men with and without depression (32/36, 88.9% vs 145/173, 83.8%; P=.44). At posttest, depressive symptoms
had reduced by 1.8 units (95% CI 1.3 to 2.3; P<.001; d=0.5) for the whole sample. Theseimprovementswere particularly notable
in the subgroup of men with depression (-5.5 units; P<.001; d=1.0) and 72.2% (26/36) of this subgroup no longer met the criterion
for depression at posttest. A corresponding, albeit smaller, intervention effect on depressive symptoms was also observed in men
without depression (-1.0 units; P<.001; d=0.4). The overall intervention effect on weight was-4.7 kg (d=1.3), which did not vary
significantly by depression status. Program acceptability, feasibility, and online engagement metrics were also comparabl e between
men with and without depression.

Conclusions: A gender-tailored eHealth lifestyle program generated short-term improvementsin the mental health of overweight
and obese men, particularly for men with depression at baseline. Despite receiving no personalized support, men with depression
reported high levels of satisfaction and engagement with the program. As such, alonger-term controlled trial testing an adapted
version of the program for this subgroup is warranted.

Trial Registration: Australian New Zealand Clinical Trials Registry: ACTRN12612000749808; https.//www.anzctr.org.au/
Trial/Registration/Trial Review.aspx?d=362575 (Archived by WebCite at http://www.webcitation.org/6wIVbRSNW)
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Introduction

Methods

Obesity and major depressive disorder, henceforth referred to
as depression, are two of the largest global health concernsin
men [1,2]. In addition, the two conditions are reciprocally
associated [3], with the presence of obesity increasing the risk
of depression, and vice versa. In Australia, 70.1% of men are
overweight/obese [4] and up to 20% of these men may also be
experiencing depression [5]. Although both conditions also
affect women, men are much lesslikely to seek help [6,7], and
men al so experience unique health consequences. For example,
men are more likely to store excess fat abdominally, which
increases their risk of chronic disease [8], and are three times
morelikely to dieby suicide[9]. Assuch, effective and scalable
programs are urgently needed to reduce rates of obesity and
depression in men.

Encouragingly, behavior change programs have shown initial
efficacy to generate clinically meaningful improvements in
participants’ body weight [10] and depressive symptoms [11].
However, the evidence-base is undermined by a lack of men,
who represent 27% of participants in behavioral weight loss
trials[12] and 20% in trials where depression is a key outcome
[11]. Many previous programs have also included multiple
in-person consultations, which reduce program accessibility
and appeal for many men [7,13].

The Self-Help, Exercise and Diet using Information Technol ogy
(SHED-IT) program is an electronic health (eHealth) weight
loss intervention that is socio-culturally tailored to appeal
specifically to men [14-16]. While substantially less intensive
than previous programs [6,17], the program has assisted men
to achieve clinically meaningful improvements in weight and
multiple health behaviors [15]. However, the impact of the
program on men’s mental health has not been well established.
Although the program has been tested in an efficacy tria
(SHED-IT Weight Loss RCT [14]) and an effectiveness trial
(SHED-IT Community RCT [15]), these studies did not assess
men’'s depressive symptoms. In addition, while eHealth
programs have been flagged as a promising treatment for men
with depression [18], little research has examined men’s
perceptions of these programs; particularly those relating to
lifestyle modification.

Thus, the primary aim of the current study was to examine the
effect of the SHED-IT program on the depressive symptoms of
a community sample of overweight and obese men with or
without depression. A secondary aim wasto determine whether
program engagement and sati sfaction metricswere comparable
between men with and without depression.

http://mental .jmir.org/2018/1/el/

Study Design

Thedatafor thisinvestigation were sourced from the SHED-IT
weight loss maintenance trial, which has been published
elsewhere [19,20]. Briefly, the study included 209
overweight/obese men from the Hunter Region of Australia
who were recruited via a university media release [20].
Eligibility criteriawere: (1) age 18-65 yearsold, (2) body mass
index 25-40 kg/m?, (3) Internet and mobile phone access, and
(4) <5% weight loss in previous 6 months. The current study
reports data from the initial weight loss phase of the trial
(pre-post design), in which 209 men received the SHED-IT
Weight Loss Program for 3 months before being randomized
into one of two weight loss maintenance conditions. The study
received ethics approval from the University of Newcastle's
Human Research Ethics Committee and was prospectively
registered (ACTRN12612000749808).

The SHED-IT Program

All men received the SHED-IT program, which was a
self-administered eHeal th program that included no personalized
intervention components. The program consisted of: (1) the
SHED-IT Weight Loss Handbook and Weight Loss Log Book
for Men, (2) the SHED-IT Weight Loss DVD for Men, (3)
self-monitoring tools (ie, tape measure, pedometer), and (4)
weekly motivational text messages (standardized). During the
program men were advised to self-monitor their physical activity
and diet using thefreely available CalorieKing Australiawebsite
[21] or MyFitnessPal app [22] to create a 2000 kilojoule energy
deficit on most days. After receiving the resource pack and an
instruction sheet, participants were not provided with additional
support during the intervention period.

To increase engagement, most elements were socio-culturaly
targeted for men, with attention given to both surface-structure
components (eg, male-specific pictures and research findings)
and deep-structure, value-based components (eg, humor, frank
and realistic communication). The program taught men how to
lose weight sustainably, without eliminating valued discretionary
choices (eg, beer). Extensive details on program devel opment
and components are provided elsewhere [20].

M easures

Depressive symptoms were measured with the validated 8-item
Patient Health Questionnaire (PHQ-8) [ 23], with men indicating
how often in the past two weeks they experienced a range of
symptoms associated with major depression (range=0-24).
Following established guidelines [24], PHQ-8 scores =10 were
used to indicate the presence of depression. In avalidation study,
88% of people with major depression reported a PHQ-8 score
>10 and 88% of people without major depression reported a
PHQ-8 score <10 [23]. Weight was measured without shoes on
adigital scaleto 0.01 kg. In additionto recruitment and retention
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rates, program satisfaction metricswere collected using arevised
process evaluation questionnaire, which was originally
developed for use in a previous study [15]. In the current trial,
the questionnaire also included new questions relating to
engagement with online program components, which were
developed specifically for this study.

Analyses

All analyses were conducted in IBM SPSS Statistics 22
(Armonk, NY; IBM Corp). Changes in depressive symptoms
and weight were examined using linear mixed models, and
adjusted for the centered baseline score and the following
covariates. age, socio-economic status, physical activity
(steps/day), energy intake (kilojoules/day), and risky alcohol
consumption. Linear mixed models are consistent with an
intention-to-treat approach as they model missing responses
with alikelihood-based analysisthat includesall available data.
Effect sizes were represented with Cohen's d (mean

Young & Morgan
change/standard deviation [SD] of change). Differences between
men with and without depression for categorical outcomeswere
assessed with Chi-square tests.

Results

Baseline Characteristics and Participant Flow

Asreported el sawhere[19], 209 of 236 men who met the study’s
eligibility criteria were enrolled after returning consent. The
mean weight and age of the sample were 105.7 kg (SD 14.0)
and 46.6 years (SD 11.3), respectively. Overall, 36 men (36/209,
17.2%) reported comorbid depression at baseline. Although no
incentives/reimbursements were offered for attending
assessments, the posttest retention rate was 84.7% (177/209).
A greater proportion of men with depression attended the
posttest assessment (32/36, 88.9%) compared to those without

(145/173, 83.8%), but the difference was not significant (x°=0.6;
degrees of freedom=1; P=.44).

Figure 1. Intention-to-treat analysis of changes in depression symptoms by baseline depression status for overweight and obese men in the SHED-IT
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Program Effect on Depressive Symptoms and Weight

Asseenin Figure 1, men with depression reported a substantial
decrease in depressive symptoms during the study (adjusted
mean difference: -5.5 units, 95% Cl -7.2 to -3.8; d=1.0).
Consequently, 72.2% (26/36) of these men no longer met the
criterion for depression at posttest. A corresponding, abeit
smaller, intervention effect on depressive symptoms was also
observed in men without depression at baseline (adjusted mean
difference: -1.0 units, 95% Cl -1.4t0-0.6; d=0.4). Overal, these
changes represented a mean decrease in depressive symptoms
of 1.8 units (95% CI 1.3 to 2.3; d=0.5) for the sample. The
overal intervention effect on weight was -4.7 kg (95% CI -5.2
to -4.2; d=1.3), which did not vary significantly by depression
status.

Program Acceptability and Online Engagement

No significant differenceswere detected between men with and
without baseline depression for the program acceptability

Young & Morgan

questions included in the posttest process evaluation (Table 1).
Overall, 82.7% (24/29) of the men with depression who
completed the process evaluation reported that the program
provided them with sufficient support to lose weight, and 93.1%
(27/29) indicated they would recommend the program to their
friends. The men also reported high levels of agreement that
the program resources were enjoyable to read (23/29, 79.3%)
and watch (24/29, 82.7%).

Usageratesfor the online program components were comparable
between men with and without depression (Table 2). Of the
82.8% (24/29) of men with depression who accessed the online
components, the median self-reported usage rates were 4 x
10-minute visits'week for the CalorieKing website and 3 x
5-minute visitsweek for the MyFitnessPal app, which aligned
with program recommendations.

Table 1. Program satisfaction indicators from men with and without depression at baseline.

Process eval uation questions Agree/Strongly Agree, n (%) P value
Men with Menwithout  Total?
depression depression (N=155)
(n=29) (n=126)
SHED-IT program
The SHED-IT program provided me with the support | needed to lose weight 24 (82.8) 114 (90.5) 138 (89.0) .23
The SHED-IT program corrected some wrong beliefs | had about physical activity, 23 (79.3) 88 (69.8) 111 (71.6) 31
nutrition, and weight loss
I now have amuch better understanding of energy balance and weight loss 27(93.1) 110 (87.3) 137 (88.4) .38
| would recommend SHED-IT to my friends 27(93.1) 119 (94.4) 146 (94.2) .78
CalorieKing website
The website was easy to understand 20 (69.0) 81 (64.3) 101 (65.2) .93
Recording my daily food and exercise on the website was time consuming 17 (58.6) 61 (48.4) 78 (50.3) .50
The website was a valuable tool to help me understand how to lose weight 17 (58.6) 78 (61.9) 95 (61.3) 45
Other resources
The Weight Loss Handbook for Blokes was enjoyable to read 23(79.3) 87 (69.0) 110 (71.0) 41
The Weight Loss DVD for Blokes was enjoyable to watch 24 (82.8) 86 (68.3) 110 (71.0) .22
The DVD helped me to understand the weight loss fundamentals 24 (82.8) 91 (72.2) 115 (74.2) 43

#Total number of participants who attended the posttest assessment and completed the process evaluation (155/209, 74.2% of baseline sample).
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Table 2. Men’'s engagement with the online components of the SHED-IT weight |oss program.

Online engagement indicators

Men with depression ~ Men without depression  Total

(n=29) (n=126) (N=155)

Online engagement, n (%)

Accessed CalorieKing website 21 (72.4) 96 (76.2) 117 (75.5)

Accessed MyFitnessPal app 7(24.1) 22 (17.5) 29(18.7)

Accessed website or app 24 (82.8) 103 (81.7) 127 (81.9)
CalorieKing usage , median (inter-quartile range)

Visitsweek 4(7) 3(4 3(4)

Duration/visit (minutes) 10 (20) 10 (10) 10 (10)
MyFitnessPal usage ?, median (inter-quartile range)

Visitsweek 3(6) 3(14) 3(10)

Duration/visit (minutes) 5(12) 5(5) 5(6)

8Self-report estimate from participants who accessed each online component.

Discussion

This study revealed that an eHealth weight loss program
designed specifically for men concurrently and significantly
reduced men’s weight and depressive symptoms. Although a
recent review determined that lifestyle modification could
effectively reduce depressive symptoms [11], 80% of
participantsin the review werefemale, 58% of included studies
recruited females only, almost all programs were delivered in
a faceto-face group format, and no programs were
socio-culturally tailored for men[11]. Thus, the current findings
represent an important contribution to the literature.

Despite the self-administered nature of SHED-IT, the
intervention effect on men’s depressive symptoms was
comparable to those observed in more intensive interventions
[11]. Furthermore, while depression is often characterized by
feelings of worthlessness and apathy, men with depression in
the current study reported comparable levels of program
satisfaction and engagement to men without depression, despite
receiving no personal support. Notably, the clinical
improvements observed in this subgroup were similar to those
achieved in other psychological treatments, including
cognitive-behavioral therapy [25], in which participants can
attend up to 16 sessions over 3-4 months. The current effect
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Abstract

Background: Despite the high prevalence of short sleep duration (29.2% of adults sleep <6 hours on weekdays), there are no
existing theory-based behavioral interventions to extend sleep duration. The popularity of wearable sleep trackers provides an
opportunity to engage usersin interventions.

Objective: The objective of this study was to outline the theoretical foundation and iterative process of designing the “ Sleep
Bunny,” a technology-assisted sleep extension intervention including a mobile phone app, wearable sleep tracker, and brief
telephone coaching. We conducted a two-step process in the development of this intervention, which was as follows: (1) user
testing of the app and (2) afield trial that was completed by 2 participants with short sleep duration and a cardiovascular disease
risk factor linked to short sleep duration (body mass index [BMI] >25).

Methods: All participants had habitual sleep duration <6.5 hours verified by 7 days of actigraphy. A total of 6 individuals
completed initial user testing in the devel opment phase, and 2 participants completed field testing. Participantsin the user testing
and field testing responded to open-ended surveys about the design and utility of the app. Participantsin the field testing compl eted
the Epworth Sleepiness Scale and also wore an actigraph for a 1-week baseline period and during the 4-week intervention period.

Results: The feedback suggests that users enjoyed the wearable sleep tracker and found the app visually pleasing, but they
suggested improvements to the notification and reminder features of the app. The 2 participants who completed the field test
demonstrated significant improvementsin sleep duration and daytime sleepiness.

Conclusions: Further testing is needed to determine effects of thisintervention in populations at risk for the mental and physical
consequences of sleep loss.

(JMIR Ment Health 2018;5(1):€3) doi:10.2196/mental.8634

KEYWORDS
sleep duration; wearable; obesity; technology; behavioral intervention

development of chronic illnesses, including hypertension,
overweight, and diabetes, aswell asincreased risk for all-cause
According to data from the National Health Interview Survey, Mortality [2-4]. A recent consensus panel determined that the

70.1 million adults (29.2%) sleep <6 hoursper a24-hour period ~ &vidence suggests that at least 7 hours of sleep is the
[1]. Short sleep duration is thought to contribute to the Fécommended sieep duration for adults[S]. Increasing avareness
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of short sleep duration as one of the US health prioritiesis noted
in Healthy People 2020 [6].

A growing number of studies have demonstrated potential
benefits of increasing sleep duration among individuals with
short sleep duration. Studies conducted among small samples
have demonstrated reductions in beat-by-beat blood pressure
among individuals with hypertension and prehypertension [7],
improvements in insulin resistance among prediabetics [8],
reductions in appetite among overweight individuals [9],
improvementsin athletic performance among athletes[10], and
improvement in some areas of cognitive functioning among
adolescents [11,12]. These studies have focused on sSleep
extension under tightly controlled conditions for short periods
of time. Typically, individuals with short sleep duration (<6 or
<7 hours) were asked to increase time in bed by going to bed
earlier and, if applicable, waking up later. Participants were
tracked with sleep diaries, wrist actigraphy, and contact with
study staff.

Building upon this research, our aim is to develop scalable
behavioral interventions for reducing short sleep duration with
the aim of improving health and well-being. The determinants
of short sleep duration are multifactorial, with some but not all
aspects amenableto intervention. For example, work schedules
and caregiving responsibilities are often not modifiable.
Epidemiologic research has demonstrated that short sleep
duration is more prevalent in males than in females, more
prevalent among blacks compared with whites, and more
prevalent in middle-aged adults than in older adults [13-16].
Time use surveys indicate that sleep time is often exchanged
for work and commute time [17]. A handful of studies have
evaluated social/cognitive theories of sleep behavior. Attitudes,
social norms, and perceived control were all areasthat predicted
behavioral intention to sleep 7 to 8 hours per night in college
students[18]. In another study that used the health belief model,
self-efficacy was the strongest predictor of sleep duration.
Finally, Kroese and colleagues utilized principles of self-control
theory to coin the term “bedtime procrastination” and reported
associations between bedtime behavior with self-control and
sleep duration [19]. These studies suggest that psychological
and behavioral targets for interventions may be successful at
extending sleep duration using behavioral interventions that
target motivation and self-efficacy.

The rapidly expanding prevalence of wearable sleep-tracking
devices provides the opportunity to engage a large number of
individuals in sleep behavior change. It is estimated that 1 in
10 adults owns awearable fitness device [20]. As of 2015, itis
estimated that 33 million adults in the United States own a
fitness device, many of which have sleep-tracking capabilities.
However, there are currently no validated technol ogy-assisted
interventions to extend sleep duration. Existing technology
interventionsfor sleep have been designed for insomnia[21,22]
or treatment adherence in obstructive sleep apnea (eg, MyAir
by ResMed Inc). Given the prevalence of short sleep duration
and the popularity of deep tracking, we designed a
technology-assisted behaviora intervention to extend sleep
duration: the “Sleep Bunny.” The goal of this paper was to
describe the theoretical foundation, development, and present

http://mental .jmir.org/2018/1/e3/
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two case examples from field testing the Sleep Bunny
intervention, atechnol ogy-assisted s eep extension intervention.

Methods

Participants

The general inclusion criteriafor al participants included age
between 18 and 65 years and self-reported sleep duration <7
hours per night. Exclusion criteria included the following:
unstable or serious medical conditions (eg, neurological
conditions, cancer); shift work; diagnosis of obstructive sleep
apneaor high risk for apneabased on screening questionnaires;
symptoms of other deep disorders, including insomnia and
restless legs syndrome; current series of unstable psychiatric
disorders such as schizophrenia, bipolar, alcohol abuse, or drug
abuse; and pregnancy or desire to become pregnant in the study
period. We had separate recruitment strategies for each study
phase, which were as follows. (1) user testing and (2) field
testing.

For user testing, we recruited healthy volunteers from alist of
participants who completed screening for aprevious study [23]
but were ineligible for the study because of sleep duration <7
hours. They were primarily medical students who were willing
to evaluate our app, provide feedback, and identify potential
problemsin thetools. For thefield test, werecruited participants
with body mass index (BMI) >25, to test our fully functioning
intervention in a population with at least one health risk factor
linked to short sleep duration (overwei ght/obesity). The reason
that participants with BMI>25 were selected was to have a
specific health issue to focus the coaching sessions around (eg,
links between sleep and weight). Participants for the field test
wererecruited from the community using online advertisements
and flyers posted on campus. This study was approved by the
Northwestern University Ingtitutional Review Board, and
enrolled participants provided written informed consent.

Procedure

User Testing

This phase of intervention development wasused to eicit initial
feedback from participants and identify and address any
problems with the app. Eligible participants from our previous
study were invited for a preintervention visit to the laboratory,
which included questionnaires, setup and training of the Fitbit
and mabile phone app, and actigraphy. Participants started with
1 baseline week at home where they entered sleep diaries but
were asked not to alter their habitual sleep schedule. At the end
of week 1, participants had theinitial tel ephone coaching session
(20 min) to review goals and mativation and troubleshoot any
problems with the app or Fitbit. Participants had 4 weekly
coaching sessions (10 min or less), with sessions 3 and 4
conducted viatext or email if preferred. At the end of the 4-week
intervention, participants returned to the | aboratory to complete
guestionnaires and interviews about their experience. During
this phase, participants received the coaching sessions as
scheduled, but content from the intervention was in most cases
delivered differently due to resolving initial problems in the
app. For example, 3 participants were not able to view their
Fitbit datain the app, and 4 participants’ mobile phone app did

IMIR Ment Health 2018 | vol. 5 | iss. 1 [e3 | p.114
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

not advance the didactic modul es each week as planned. When
possible, the study staff worked around these issues (eg,
delivering content viaemail rather than the app, had participants
view their Fitbit data in the Fitbit app if the Sleep Bunny app
was not pulling in the data) to deliver the relevant intervention
components. All issues with the technology were addressed
before moving on to the next phase of the study (field testing).

Field Testing

We recruited participants from the community to complete a
small field test to determine the feasibility and acceptability of
the fully functioning intervention. Thefield test was conducted
using the same procedure we described for user testing but was
performed only after the app was fully functioning. Participants
completed a pretreatment training session/questionnaires, 1
week of baseline monitoring, 4 weeks of intervention including
weekly telephone or email/text coaching sessions, and a final
follow-up visit at the end of the intervention to complete
guestionnaires and exit interviews. Participants received
i ntervention components asintended, including content delivery
and Fithit integration.

Intervention Description

The Sleep Bunny program is a technology-assisted behavioral
intervention aimed at increasing sleep duration by extending
time in bed. The developers named the program the “Sleep
Bunny” because it agrees with the graphics theme of sleeping
animals and also follows the app-naming convention of
nonsense- or silly-sounding wordsfor technology products (eg,
Grooveshark, Foursguare, Hulu). The intervention content and
coaching techniques were based on elements of motivational
interviewing, and cognitive behavioral therapy was based on a

Figure 1. Lesson, week 1, from the mobile phone app.
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telephone coaching manual for an online depression intervention
[24]. Participants in this intervention were provided with a
mobile phone app and wearable sleep tracker (Fitbit), and they
then participated in weekly brief telephone coaching sessions.
Coacheswere ableto view participants’ intervention engagement
and data through a dashboard. The goa of the coaches
dashboard was to increase supportive accountability [25], a
concept in technology-assisted behaviora interventions that
suggests individuals are more likely to change their behavior if
they are accountable to another person.

Theapp included the following components: (1) content, which
isdelivered in weekly “lessons,” (2) interactive tools, (3) sleep
tracking, (4) graphic feedback, and (5) reminders/notifications.

I ntervention Content

An example of intervention content is listed in Figure 1.
Participants received 4 weekly lessons, which included written
didactic content viathe mobile app. Lesson topicsincluded the
basics of dleep, beating bedtime procrastination, circadian
rhythms, and relapse prevention. A new lesson was released
each week, as new content can draw users back to an
intervention. Participants also had access to past |essons.

I ntervention Tools

Parti cipants had access to a bedtime checklist, where they could
organize and track activities they planned to complete before
their scheduled bedtime; a daily sleep diary, which could be
viewed on the dashboard by the tel ephone coach; and a*“ bedtime
procrastination quiz” [19], where they could compare their
scores with published values. Coaches could view all data
entered in tools and were expected to discuss with participants.

Il Lesson Library

e
o

Week 1: Introduction and Basics

of Sleep

Let's get hopping!

Sleep 101: Sleep and the sleep

cycle

Sleep is a basic life necessity.

Why is sleep so important?
Mood, memory and much more.

What controls sleep?

%
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Sleep Tracking

Participants wore a Fithit Flex sleep-tracking device for the
4-week intervention. The in-house development core at the
Northwestern University Center for Behaviora Intervention
Technology used the Fithit open application programming
interface to pull in the participant’s data into the mobile app.
Coaches were also able to see the participant’s sleep tracker
data on the coach’s dashboard. Coaches were ableto log in to
a dashboard to view dleep diary, app use (eg, frequency of
lessons and tools used), and Fitbit data including the bedtime,
wake-up time, sleep duration, and number of awakenings per
night.

Graphic Feedback

A “graphs’ section of the app displayedindividuals' daily sleep
duration (Figure 2). Individual swere a so given feedback about
“streaks’ of days in a row when they achieved their goals of
completing a sleep diary, target bedtime, wake-up time, and
dleep duration.

Reminders and Notifications

Participants received a prompt to complete sleep diaries if the
diary was not completed within 4 hours of their scheduled
wake-up time viaanotification that was presented on the home
screen. The app aso included an alarm clock, tied into the
wake-up time goals set in the app. Participants could clear the
notification from their home screen, similar to a text message.
The alarms could be silenced but could only be changed by
changing the goalsin the app.

Figure 2. Feedback and streaks from the mobile phone app.

Baron et d

Coaching

Participants were assigned to a sleep coach to monitor their
progress during the study (KB or L C) and were provided weekly
telephone coaching sessionsrel ated to their sleep-related goals.
The coaching protocol, developed by Drs Duffecy and Baron,
isbased on the principles of supportive accountability and based
on a previous coaching protocol [24,25]. The coaches worked
with participants to establish deep-related goas with the
participants based on the participant's values and beliefs,
including the particular sleep schedule goals and also usage
goals (eg, number of Fitbit wear days or sleep logs per week or
goal bedtime/wake-up time). Coaches asked participantsto enter
their bedtime and wake-up time goal sinto the app, which would
ensure the delivery of reminders and alarms at the appropriate
time. Coaches monitored participants intervention usage
through an online dashboard. The first coaching session was a
20-min engagement session, which included introductions,
rational for the program, clarifying roles of the coach, and the
participants’ goalsfor the program, such astheir target bedtime
and wake-up time. For weeks 2-4, participants had weekly brief
(20 min) follow-up support calls to review their weekly Fitbit
data and troubleshoot any problems with the app or Fithit as
well as answer any questions about the weekly content. Weeks
3 and 4 coaching sessions could be completed over email or
text if the participant preferred these modes of communication.
In between sessions, the coaches were available, mostly over
email, to troubleshoot any problems with the app or Fitbit.

{ @I Your Sleep Progress

Goal: 13 hours. You slept:

Streaks
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M easures

Sleep Disorders Screening

Before enrollment into the study, participants completed the
STOP questionnaire to be screened for sleep apnea risk [26].
Parti ci pants scoring as high risk on this measure were excluded.

Psychiatric Disorders Screening

Participants completed self-reported questions on the presence
of psychiatric conditions and medications and completed the
patient health questionnaire 8-item (PHQ-8) version. Participants
were excluded if they reported the presence of serious or
unstable psychiatric disorders (bipolar or schizophrenia) or
dementia or scored >10 on the PHQ-8.

Sleep

Participants wore an  Actiwatch [27]  Spectrum
(Philips/Respironics, Inc, Bend, Oregon) on the nondominant
wrist during the 4-week intervention to provide a validated
measure of sleep duration. Dueto poor specificity for detecting
sleep among consumer sleep-tracking devices, actigraphy was
considered the sleep outcome assessment despite participants
wearing a Fithit to deliver the intervention. Actiwatches were
set with 30-second epoch length and medium sensitivity.
Actigraphic deep parameters were calculated using
Actiware-Sleep 6.0 software with default settings and included
thefollowing variables: slegp onset time, sleep offset time, deep
duration, wake after sleep onset (WA SO), and sleep efficiency
(dleep duration/timein bed). Off-wrist timewas excluded based
on the Spectrum’s off-wrist detection. Actigraphy profileswere
scored using procedures previously reported [28]. Participants
were trained on the use of the event marker. When the event
marker or sleep diary was not available, research staff used
decrease in light and activity as a guide to delineate the rest
period.

Daytime sl eepiness was measured using the Epworth Sleepiness
Scale (ESS), an 8-item self-report measure [29]. Scores on the
ESS range from 0 to 24, and scores =10 are considered to be
excessive sleepiness [30].

Participants responded to open-ended questions on a user
experience survey at the end of user testing and intervention.
The survey asked participants to provide comments on the
content, layout, graphics, and general feedback about the app.
Responses were analyzed by thematic analysis.

Results

User Testing

We conducted user testing with 6 individuals. Participantswere
primarily female (4 women, 2 men) and in mid-20s (average
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age 24.6 years, standard deviation [SD] 4.4 years). Of the
participants who attended the first study visit, 2 individuals
were excluded or dropped out (1 participant was excluded due
to overnight work not disclosed at screening, and 1 participant
withdrew without reason). An additional participant arrived for
the baseline visit but did not provide consent because she had
changed her sleep duration since the time she had answered the
screening questions. In total, 4 participants completed the
4-week intervention. During this testing period, we discovered
and fixed problems in the app (eg, lessons not advancing each
week, problems with the app not integrating with Fitbit data)
and tested the coaching procedures. Approximately half of the
participants used their own android phones and the other half
borrowed study phones (Wi-Fi only, no cellular plan).

Field Testing

We recruited 3 participants for the small field test and 2
completed the 4-week intervention and assessments. The
participant who did not complete the 4-week intervention and
assessments because of technical issues (unableto load the app
on her phone or the study phone) was withdrawn from the
intervention. All the 3 participants who volunteered for the
target population user testing were female: 1 participant was
black, 1 was white, and 1 was Asian. Average age was 51 (SD
2.1) years. All were working full time. Daytime sleepiness
ratings on the ESS ranged from 3 to 16, with an average of 9.7
and SD of 5.3. Of the 3 volunteers, 2 had ESS scores 210.

App Feedback (From User Testing and Field Testing)

A summary of user feedback is presented in Textbox 1. In
general, participants reported that the format was pleasant and
the lessons were understandable. All participants reported
enjoying use of the wearabl e sleep tracker. The greatest amount
of constructive feedback was focused on improving the
notifications. Participants reported they were either missed or
inappropriate (eg, did not know how to turn off the alarm on
weekends).

Field Test Results: Adherence and Responseto
Intervention in Two Cases

The participants in the field test completed 100% of coaching
sessions and 50% to 60% of sleep diary days and wore Fithit
50% to 80% of nights. Table 1 reports changes in actigraphy
and subjective sleepiness. The 2 participants who completed
the field test demonstrated a large increase in sleep duration
and alarge decreasein ESS score. Changesin WA SO and sleep
efficiency were in opposite directions for the 2 participants: 1
participant demonstrated small improvements in WASO and
sleep efficiency, and the other participant had a moderate
increase in WASO (+23 min) but a small change in sleep
efficiency (-4%).
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Textbox 1. Responses to open-ended questions during user testing and field testing.

Appearance

. “Pleasant”

o “Animaswere cute”
o “I liked thelittle dog”

o “lwould like videos’

Lessons

« “Toolong”

. “Itwasbasic but agood refresher and reinforced in the coaching”
«  Terminology

«  “Bedtime procrastination, | didn’'t know what that was”

Notifications

«  “Theevening prompt was nice’

« “Thegoaswere easy to adjust on the phone but hard in life”

o  “Thediary wastedious to record”

Duration of intervention
o« “4dweeksisareasonabletime’
e “3-4weeks’

«  “lthink it would take 2 months to figure out how to change my life”

Other comments

in the study”

o “ldon'tlook at it as procrastination because | have so many thingsto do”

« “l wanted to turn it off [the morning alarm] on the weekends but didn’t know how”
« “I never saw the notifications but was not using my phone [was a study phone]”
Ease of use

o “lIdidn't know how to change the goals”

o “Thiswas astressful time and the intervention changed my life. | didn't meet my goal but | would have been sleeping so much lessif | wasn't

Table 1. Actigraphy and sleepiness scores.

Participant ~ Baseline sleep Week 4 sleep Baselinesleep Week 4 dleep BaselineWASO?  Week 4WASO Baseline  Week 4
duration (hours)  duration (hours)  efficiency (%) efficiency (%)  (min) (min) ESS? ESS

1 5.75 7.35 87 90 42 32 7 0

2 4.30 6.0 85 81 25 48 18 9
ANake after sleep onset.

bEpworth Sleepiness Scale.

: : burdensome to participants. Participants enjoyed the use of the

Discussion P PSSy

Principal Findings

This study outlines the theoretical foundation and devel opment
process of anovel technol ogy-assisted behavioral intervention
to extend sleep duration. Resultsindicate that we have developed
an app that is visually pleasing to participants and content is
appropriate. Coaching sessions were well attended and not

http://mental .jmir.org/2018/1/e3/

RenderX

wearable deep tracker most of al. We pilot tested the
intervention in a small field test of participants and reported a
case series of 2 participants. These participants demonstrated a
substantial improvement in sleep duration and a reduction in
self-reported daytime sleepiness, but changes to WASO and
sleep efficiency were not consistent.

The improvements in sleep duration in our 2 participants were
larger than those previously reported in several sleep extension
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interventions [7,8], and on par with the findings of Tasali and
colleagues [9]. The magnitude of change may be high due to
the low baseline sleep duration in our target population
participants, which allowed for greater change in sleep and the
use of weekly brief tel ephone coaching. The reason we sel ected
participants with BMI>25 wasto ensure that there was a health
issue linked to sleep that we could discuss in the coaching, to
enhance motivation. The addition of technology alone does not
always improve adherence and outcomes. A recent weight loss
trial demonstrated lower weight loss at 2-year follow-up among
participants randomized to wear activity trackers [31]. Future
research is needed to determine which components of sleep
extension are most effective as well as cost-effective.

Our study also demonstrated variability in response to the
intervention, even within the 2 cases studied. Although sleep
duration increased in both participants, 1 participant had an
increase in WASO after 4 weeks of the intervention and the
other participant had a decrease. In this case, both participants
improved in their daytime sleepiness, but there may be some
individua swho respond poorly to sleegp extension. For example,
among patients with insomnia, restricting time in bed rather
than extending it is the recommended treatment [32].

It is also important to note that studies comparing consumer
sleep-tracking technology have found that these devices are far
less accurate than actigraphy or polysomnography [27]. Given
that consumer devices overestimate sleep duration dueto being
less sensitive to brief awakeningsin the night, it is possible that
they may provide false security about sleep duration to
consumers. On the other hand, our experience in this
development and field testing was that participants felt the
measures reflected their sleep behaviors and the feedback was
helpful with being far less intrusive than polysomnography. It
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may be that even flawed information is better than no
information, because of the increase in awareness and
self-monitoring. For example, it iswell known that food diaries
significantly underestimate caloric intake [33] but are the
cornerstone of effective weight loss interventions [34].
Furthermore, although actigraphy iswidely accepted asavalid
estimation of sleep/wake-up patterns and sleep duration in
naturalistic settings, actigraphy itself is less sendtive to
awakenings and thus overestimates sleep duration compared
with polysomnography [28].

Strengthsand Limitations

Limitations to our intervention include that our app was
compatible with android only, and therefore excluded about
half of al mobile phone users (iPhone), and our participants
were highly educated, which may limit generalizability to other
populations, particularly those with less familiarity with
technology and mobile phone apps and may have a different
response to the tracking and reminders in the app. Participant
feedback was clear that they felt the notifications could be more
targeted (eg, missed hearing bedtime reminder) or lessannoying
(did not know how to turn off the alarm on weekends, when
they would have preferred to sleep later than on weekdays).
Finally, although these results support the initial feasibility of
our intervention, they provide only preliminary feedback and
results of cases who participated in our early testing.

Conclusions

In conclusion, thisstudy outlinesthe theoretical foundation and
development and presents a case series from early user testing
of a technology-assisted sleep extension intervention. Future
research is needed to continue to develop and refine this
intervention and also explore maintenance of sleep behavior
change.
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Abstract

Background: Sleepisfundamental for good health, and poor sleep has been associated with negative health outcomes. Alcohol
consumption is a universal health behavior associated with poor sleep. In controlled laboratory studies, alcohol intake has been
shown to alter physiology and disturb sleep homeostasis and architecture. The association between acute alcohol intake and
physiological changes has not yet been studied in noncontrolled real-world settings.

Objective: The aim of this study was to assess the effects of alcohal intake on the autonomic nervous system (ANS) during
sleep in alarge noncontrolled sample of Finnish employees.

Methods: From alarger cohort, this study included 4098 subjects (55.81%, 2287/4098 femal es; mean age 45.1 years) who had
continuous beat-to-beat R-R interval recordings of good quality for at least 1 day with and for at least 1 day without a cohol
intake. The participants underwent continuous beat-to-beat R-R interval recording during their normal everyday life and self-reported
their alcohol intake as doses for each day. Heart rate (HR), HR variability (HRV), and HRV-derived indices of physiological
state from the first 3 hours of sleep were used as outcomes. Within-subject analyses were conducted in a repeated measures
manner by studying the differencesin the outcomes between each participant’s days with and without al cohol intake. For repeated
measures two-way analysis of variance, the participants were divided into three groups: low (<0.25 g/kg), moderate (>0.25-0.75
g/kg), and high (>0.75 g/kg) intake of pure alcohol. Moreover, linear models studied the differences in outcomes with respect to
the amount of alcohol intake and the participant’s background parameters (age; gender; body massindex, BMI; physical activity,
PA; and baseline eep HR).

Results: Alcohol intake was dose-dependently associated with increased sympathetic regulation, decreased parasympathetic
regulation, and insufficient recovery. In addition to moderate and high alcohol doses, the intraindividual effects of alcohol intake
on the ANS regulation were observed a so with low alcohal intake (all P<.001). For example, HRV-derived physiological recovery
state decreased on average by 9.3, 24.0, and 39.2 percentage units with low, moderate, and high alcohol intake, respectively. The
effects of alcohol in suppressing recovery were similar for both genders and for physically active and sedentary subjects but
stronger among young than older subjects and for participants with lower baseline sleep HR than with higher baseline sleep HR.
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Conclusions:

Pietila et al

Alcohol intake disturbs cardiovascular relaxation during sleep in a dose-dependent manner in both genders.

Regular PA or young age do not protect from these effects of acohol. In health promotion, wearable HR monitoring and HRV-based
analysis of recovery might be used to demonstrate the effects of alcohol on sleep on an individual level.

(JMIR Ment Health 2018;5(1):€23) doi:10.2196/mental.9519
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Introduction

Background

Sleep isacrucial period of physiological restoration, and it is
the optimal state to assess the tonic component or the most
relaxed state of the autonomic nervous system (ANS) in real-life
conditions[1]. Poor sleep attenuatesrelaxationinthe ANS[2],
impairs regenerative physiological processes, causes metabolic
disturbances, and has been associated with negative health
outcomes [3]. Alcohol intake disturbs recovery, sSeep
homeostasis, and sleep architecturein several ways[4]. Alcohol
affects negatively on stress-related cardiovascular adaptation
in the ANS and hypothalamus-pituitary-adrenal axis [5]. Still,
alcohol is used to relieve stress [6] or as sleep medicine [4].
Increased a cohol consumption isassociated with long working
hours, poor social support, and low job control [7].

Heart rate variability (HRV) isawidely used marker of cardiac
autonomic regulation reflecting fluctuationsin R-R intervalsin
short or extended time recordings [8] and is modulated by
respiration, central vasoregulatory centers, peripheral baroreflex
loops, and genetic factors[9]. HRV decreaseswith age, although
differently in men and women [8]. In addition, suppressed HRV
has been shown to predict occurrence of different diseases and
conditions such as diabetic neuropathy or left ventricular
dysfunction after acute myocardial infarction [10]. Traditionally,
the HRV analysis is performed in time or frequency domains
[10] but also novel analysis methods exist [11]. A widely used
time domain measure of HRV is the root mean square of the
successive differences (RMSSD) between adjacent R-R
intervals, which mainly reflects the parasympathetic input of
cardiac regulation [10]. In the frequency domain analysis, the
high frequency (HF) band of HRV is considered to indicate
parasympathetic regulation [10], whereas the low frequency
(LF) band reflects both parasympathetic and sympathetic
regulation [10,12]. Theratio between LF power and HF power
(LF/HF ratio) has been suggested to reflect the balance between
the two branches of the ANS, but this suggestion has not
received aconsensus[10,12]. Recently, astandardized reporting
system in HRV-related behaviora studies was proposed [13].

In addition to the cardiac autonomic regulation, HRV analysis
may also provide useful information on sleep [14], the sleeping
brain [15], and stress-related insufficient recovery [16], even
though autonomic regulation during sleep is complex and varies
during different sleep stages [14]. During slow wave sleep
(so-called deep sleep), the parasympathetic regul ation has been
reported to be dominating and the sympathetic regulation to be
attenuated, whereasthe oppositeistruefor rapid eye movement
deep [14]. The sufficient amount of slow wave sleep has been
associated with good physical and menta recovery [1].

http://mental .jmir.org/2018/1/e23/

Unconscious stress may be detected in physiological recordings
made during cardiovascular stressrecovery [17], and HRV may
usefully reflect the adaptive resources of the ANS [18].
However, the limitations and pitfalls of HRV analysis as well
asthe physiological nature of HRV haveto betaken into account
in all interpretations.

Prior Work

The effect of acute alcohal intake on the ANS using heart rate
(HR) and HRV parameters has been shown in the previous
studies. In laboratory settings, high acute alcohol consumption
(0.7 g/kg-1.0 g/kg) was associated with decreased HRV and
increased HR in awake subjects [19]. The effect was aso
observed with lower doses (two drinks, not reported in g/kg
units) [20]. In one laboratory study, both HRV and
polysomnography were monitored after alcohol consumption
[21]. The young healthy male subjects (n=10) were given no (0
g/kg, control), low (0.5 g/kg of ethanal), or high (1.0 g/kg) dose
of acohol. A dose-related effect of acohol on HR and HRV
during sleep was found, and the highest HR and lowest HRV
were observed for high dose.

However, the effect of acute alcohol intake on the ANS during
sleep has not been studied in noncontrolled free-living
conditions or with large samples. Most published studies
considering the effects of acute alcohol intake on HRV have
involved only males, been rather small in number of participants,
and included no comparison between genders or objective
measurements of physical activity (PA) and recordings during
deep[9]. Thus, studiesemploying larger number of participants
with both genders and considering the background parameters
of the subjects such as age, body mass index (BMI) and PA,
are needed.

Goal of This Study

The widespread use of wearable and connected consumer
devices enables unabtrusive collection of massive amounts of
data from large number of individuals during their daily life.
These health-related datasets gathered under normal day-to-day
circumstances outside of traditional clinical trials represent so
called real-world data [22]. This rea-world data collected in
uncontrolled settings and outside of clinical trials may be
exploited in research to complement the knowledge gained from
thetraditional clinical trials [23]. The multitude and variety of
individuals and information included in real-world datasets
allow studying aspects that cannot be studied to that extent in
traditional clinical trials [23]. The rea-world data has also the
prospect to assess the generalizability of the findings from
traditional clinical trials with specific populations and
circumstances to broader populations and circumstances [22].
Onthe other hand, the associationsfound in real-world data.can
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serve as hypothesesfor further clinical trials[22]. To gainvalid
results from the real-world data, the data characteristics such
as the sample bias, missing data, confounding, uncertainties
and provenance of the data, must, however, be taken into
account in the analysis[24].

Alcohol consumption is a universal health behavior associated
with poor sleep [4], but to the authors' knowledge, there is not
yet any study employing real-world data[9]. Thisstudy analyzes
the effects of acohol intake on the ANS during sleepin alarge
free-living population. An observational real-world dataset of
continuous beat-to-beat R-R interval recordings and
self-reported sleep times and alcohol consumption collected
from over 40,000 subjects during their normal everyday life
was employed for studying retrospectively the effect of acute
alcohol intake on sleep. The intraindividua differences in the
HRV during sleep associated with acute alcohol intake were
studied from 4098 participants of various ages, BMI ranges,
and PA levels in whom data with and without acohol
consumption during previous day was available. The purpose
of the study was to assess the generalizability of the previous
findingsto broader popul ation and to study associations between
the characteristics of the subjects and the effects of acute a cohol
intake on the HR and HRV parameters during sleep.

Methods

Data Collection

The original datasample contained 111,025 measurement days
from 42,086 Finnish employees representing a wide range of
blue- and white-collar workers in varying size companies.
Employees had voluntarily participated in a preventive
occupational health care program with the aim of improving
their health habits and stress management. The programincluded
acontinuous beat-to-beat R-R interval recording for afew days
during the participant’snormal life. The R-R interval recordings
were performed using Bodyguard (Firstbeat Technologies Ltd,
Jyvéskyld, Finland) wearable device that was attached on the
chest with two electrodes. HRV indices, stress, recovery, and
PA were computed with Firstbeat Analysis Server (Firstbeat
Technologies Ltd) from the recorded R-R interval data, and
together with other physiol ogical measurements, they were used
as health promoation toolsat employees workplaces. Employees
were instructed not to participate in recordings if they had any
disease stages or medications possibly affecting R-R intervals,
for example, chronic heart rhythm disturbance, very high blood
pressure (=180/100 mm Hg), type 1 or 2 diabetes with
autonomic neuropathy, severe neurological disease (eg,
advanced multiple sclerosisor Parkinson disease), fever or other

acute disease, or BMI >40 kg/m?[25].

All the R-R interval recordings performed on the employees
were anayzed and stored anonymously to a registry
administered by Firstbeat Technologies Ltd. Each service
provider conducting recordings for participants signed an
agreement allowing Firstbeat Technologies Ltd to store the
anonymized data and to use it for development and research
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purposes. The employers were responsible to inform their
employees about the data usage. Following the agreements, a
dataset was extracted from the registry for this study. The use
of the dataset for research purposes was approved by the ethics
committee of Tampere University Hospital (Reference No
R13160).

Data Extraction

The dataset extracted from the registry to this study included
the R-R interval recordings performed with the Bodyguard
device (Firstbeat Ltd, Jyvaskyld, Finland). The sampling
frequency of the device is 1000 Hz for the R-R interva
recording [26], and its mean absolute error for R-R intervals
has been reported to be 4.45 ms[27]. An artifact correction was
performed for the R-R intervals with Firstbeat Analysis Server
[28], after which the mean absolute error of R-R intervals has
been reported to be 2.27 ms [27]. For this study, the
artifact-corrected beat-to-beat R-R intervals were analyzed for
a 3-hour period starting 30 min after the self-reported onset of
bedtime that is the most likely period for slow wave sleep.

From the artifact-corrected beat-to-beat R-R intervals, the
average of HR in 10-min nonoverlapping windows and RM SSD
with 5-min windowswere cal culated [ 10]. The frequency bands
of HRV were assessed applying short-time Fourier transform
on the artifact-corrected beat-to-beat R-R interval data. In
addition to the traditional HRV measures, personalized
HRV-derived indices of recovery were calculated with Firstbeat
Analysis Server. The software detects the periods of recovery
and thereafter estimates the magnitude of these recovery
reactions based on a person’s range of physiological reactions
(eg, minimal and maximal HR) and time seriesvariablesrelated
to parasympathetic and sympathetic modulation (eg, HR, HF
power, LF power, and HRV-derived respiration rate) [29].
During recovery reactions, parasympathetic regulation
predominates in the ANS [29]. The momentary absolute level
of recovery reactions is estimated with parameters describing
the magnitude of parasympathetic modulation, and it is high
when HR is individually low and parasympathetic HRV is
individually high [30].

For thisstudy, the exclusion criteriawere unknown or very high
reported al cohol consumption (>12 portions of alcohol) during
therecording day, unknown or very short self-reported sleeping
time, and poor quality of HRV recordings (Figure 1). If asubject
reported more than one sleep periods per day, only the longest
sleep period was analyzed. Only subjects having a day with at
least one portion of alcohol and a day with no acohol intake
were analyzed. The fina analysis included 12,411 HRV
recording days from 4098 individuals.

As background information, age, gender, and self-reported
weight, height, and PA class modified from Ross and Jackson
[31] wereavailable. Participants were asked to note their alcohol
intake as portions (1 portion=12 g of ethanol) for each
measurement day preceding sleep. The exact timing of alcohol
intake and smoking history were not available.
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Figure 1. The selection of study population for the analyses.

Pietila et al

Criteria for targeted data mining:

- participated in monitoring during 2007 to 2015 and
- Age:18to 65 years and

- Bodymassindex: 18.5to 40.0 kg/m?and

N=42,086 participants (111,025 monitoring days)

- Atleast 2 days measured which include self-reported sleeptimes

N=34,330 (90,366 days)

There is no alcohol consumption marked for any of the measurementdays,

N=7756
(20,659 days)

N=2321 (3410 days)

There is alcohol consumption marked for all of the measurement days,

N=5435

(17,249 days)

N=439 (3580 days)

The quality of the monitoring day is not acceptable:

- Self-reported duration of sleep <3.5h or

- ameasurementbreak during sleep or

- the proportion of the erroneous R-R intervals during the first 3 hours of sleep or
during at least one of the first 3 hours is =15 % of the monitored R-R intervals or

- the average value of LFis »5,000 ms2 or

- the average value for HF is >10,000 ms? or
the marked alcohol consumption for the day is =12 portions,

N=4996
(13,669 days)

N=898 (1288 days)

There is no alcohol consumption marked for any of the measurement days or there is
alcohol consumption marked for all ofthe measurement days,

N=4098
(12,411 days)

Statistical Analyses

HR, RMSSD, LF/HF ratio, time considered as recovery
(recovery percentage), and average of the momentary absolute
levels of recovery reactions (recovery index) from a 3-hour
period starting 30 min after the self-reported bedtime onset were
considered as the outcome variables. Only the first 3 hours of
sleep were analyzed, as most of the slow wave sleep typically
occurs during the first hours of sleep [1]. During slow wave
deep, the parasympathetic regulation is dominating, and
sufficient amount of slow wave sleep has been associated with
both good physical and mental recovery [1].

All  analyses were conducted in a within-subject
repeated-measures manner by comparing the participants
outcome variabl es between dayswith and without alcohol intake.
The within-subject design was used, as it allows studying the
intraindividual effects of acute alcohol intake and controls for
possible unknown confounders.

For the within-subject repeated-measures two-way analysis of
variance (ANOVA), the participants hourly averages of
outcome variables were calculated for days with and without
alcohal intake, and the participants were categorized into low
(=0.25 g/kg), moderate (>0.25-0.75 g/kg), and high (>0.75 g/kg)
dose groups according to their alcohol intake during the day.
Note that the groups also include the participant’s reference
with no alcohol, and the participants may have datain one, two,

http://mental .jmir.org/2018/1/e23/

or al three dose groups. If a participant had more than 1 day
with low, moderate, or high or with no alcohol intake, the
outcome variables were averaged over those days. A
repeated-measures two-way ANOVA was performed separately
for each dose group to eval uate the difference and the shape of
the hour-by-hour pattern in the outcome variables between the
days with and without alcohol intake.

In the second analysis, the linear regression model was fitted
for the difference in the average of the 3-hour HR and HRV
parameters between the participant’s days with and without
alcohol intake. First, the 3-hour averages of the outcome
variableswere cal culated for each measurement day. Thereafter,
the difference in the participant’s averages between the days
with and without al cohol intake was calculated. | the participant
had more than one measurement day without alcohol intake,
the average of the measurement days’ 3-hour outcome variable
averages was employed. A dataset including the measurement
day with the highest amount of reported alcohol intake from
each participant was extracted, and alinear regression wasfitted
to the datausing the differencein the outcome variables between
the dayswith and without alcohol intake as adependent variable.
In addition to alcohol intake, all information available about
the subjects was employed as independent variables in the
regression models. The independent variables were continuous
variables of alcohol dose (g/kg), age, PA class, BMI, and the
3-hour average of HR (bpm) during a night after a day without
alcohal intake (baseline sleep HR) and gender as a categorical
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variable. Age, BMI, and the baseline sleep HR were subtracted
to baseline levels of 18 years, 18.5 kg/m?, and 38 bpm,
respectively. In addition, a linear regression with interactions
between alcohol doses and other predictors was fitted.

All statistical analyses were conducted using R (The R
Foundation for Statistical Computing) version 3.2.2. The level
of significancein al analyses was set at <0.05. However, with
data of this size, it is more important to focus on effect sizes
than P values [32].

Results

Characteristics of the Study Population

From a larger cohort, this study included 4098 subjects who
had continuous beat-to-beat R-R interval recordings of good
quality with for at least 1 day with and for at least 1 day without
alcohal intake. There was a significant proportion of female
subjects in this study (Table 1). On average, the subjects were
middle-aged, dightly overweight, and had regular PA 2 to 3
times per week, and the total weekly training amount being
approximately 1 hour.

Neither PA class nor BMI differed significantly between the
dose groups (P>.05, Table 2). High acohol intake was more
common among males (P<.001) and young subjects (P<.001).
Average daily acohol intake in the low, moderate, and high
groups was 0.17, 0.45, and 1.1 g/kg, respectively, with the
corresponding average number of reported alcohol portions
being 1.1, 2.9, and 7.0 drinks.

Repeated-M easures Analysis of Variance Analyses

The means and 99% Clsfor HR, the LF/HF ratio, RMSSD, the
recovery percentage, and recovery index calculated from
intraindividual HRV recordings during thefirst 3 hours of sleep
inlow, moderate, and high dose groups were calculated (Figures

Table 1. Characteristics of the study population.

Pietila et al

2 and 3). Low HR and LF/HF ratio reflect increased
parasympathetic regulation, and low RM SSD indicatesincreased
sympathetic regulation in the ANS.

High alcohol intake had the greatest effect on the outcome
variables. On average, HR wasincreased by 1.4 bpm with low,
4.0 bpm with moderate, and 8.7 bpm with high alcohol intake.
The LF/HF ratio was increased by 0.1 with low, 0.3 with
moderate, and 0.5 with high alcohol intake. RMSSD was
decreased by 2.0 ms with low, 5.7 ms with moderate, and 12.9
ms with high acohol intake. The recovery percentage was
decreased by 9.3 percentage units with low, 24.0 percentage
unitswith moderate, and 39.2 percentage unitswith high alcohol
intake. Therecovery index was decreased by 7.1 with low, 20.8
with moderate, and 40.2 with high alcohol intake.

For each dose group, the within-subject repeated-measures
two-way ANOVA showed significant differencesin all outcome
variables (all P<.001) between the dayswith and without a cohol
intake. In addition, the hourly HRV parameters differed
significantly from each other (all P<.001). In high dose group
comparisons, the interactions between the hour of sleep and
alcohol intake were statistically significant for all outcome
parameters (all P<.001), indicating that the hour-by-hour pattern
in the HRV parameters during sleep was different for subjects
between the dayswith high and no a cohol intake. For dayswith
high alcohol intake, the average LF/HF ratio increased
hour-by-hour during sleep, whereas the average LF/HF ratio
increased from thefirst to the second hour of sleep but decreased
from the second to the third hour of sleep for days with no
alcohol intake. For days without alcohol intake, the recovery
percentage and recovery index increased asthe eep progressed,
but this did not occur after high alcohol intake. In moderate
dose group comparisons, the interactions between hour and
alcohol intake were statistically significant for the LF/HF ratio
(P=.002) and recovery percentage (P=.01).

Demographic characteristic All (N=4098), mean (SD; range)

Males (N=1811), mean (SD; range)

Females (N=2287), mean (SD; range)

Age (years) 45.1 (9.6; 19-65)

Physical activity class® 4.8(1.8; 0-10)

Body massindex (kg/m?) 26.0 (4.0; 18.5-39.9)

45.2 (9.4; 19-65)
4.9 (1.7, 0-10)

26.7 (3.5; 18.9-39.5)

44.9 (9.8; 19-65)
4.8 (1.8; 0-10)

25.4 (4.3; 18.5-39.9)

3physical activity class range: 0 (physically inactive) to 10 (physically very active).

Table 2. Characteristics of low, moderate, and high dose groups during the heart rate variability (HRV) recordings.

Demographic characteristic Low <0.25 g/kg (n=1752)  Moderate >0.25-0.75 g/kg (n=2194) High >0.75 g/kg (n=716) P value
Number of male subjects, n (%) 671 (38.29) 1010 (46.03) 380 (53.1) <.0012
Agein years, mean (SD) 45.6 (9.0) 46.3(9.3) 42.3(10.7) <.001P
Physical activity class, mean (SD) 49(1.6) 49(1.7) 4.6(1.9) 59°
Body-massindexin kg/mz, mean (SD) 25.9 (4.2) 26.0 (3.8) 25.8(3.7) 10°
Weight in kg, mean (SD) 77.5(16.2) 77.9(14.3) 78.1(14.1) 31°

8Chi-square test.
bOneway analysis of variance (ANOVA) adjusted for gender.
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Figure 2. The effect of acohol intake during the three first hour of sleep on @) heart rate, b) low frequency/high frequency (LF/HF) ratio, and c) root
mean square of the successive differences (RMSSD). The marks green @=low dose (<0.25 g/kg), blue A=medium dose (>0.25-0.75 g/kg), and red
M =high dose (>0.75 g/kg) denote the averages, and corresponding white symbols denote the measures for the same persons without alcohol. Due to
the size of the data and clarity of the figure, 99% Cl s are shown, and the lines between hours are only shown for acohol dose groups.
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This showsthat the hour-by-hour pattern was different between
the dayswith moderate and no a cohol intake only for the LF/HF
ratio and recovery percentage. In low dose comparisons, the
hour-by-hour pattern in the LF/HF ratio (P=.51), RMSSD
(P=.06), and recovery percentage (P=.08) during sleep was
similar between the days with low and no alcohol intake. The
HR (P<.001) and recovery index (P=.01) variables had a
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RenderX

2nd Hour

3rd Hour

statistically significant interaction between the hour and a cohol
intake, ie, their hour-by-hour pattern during sleep differed
between the days with low and no acohol intake. Visud
inspection (Figures 2 and 3) showed that after low acohol
intake, the levels of outcome variables during the third hour
approach their reference levels.
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Figure 3. The effect of alcohol intake during the three first hour of sleep on a) recovery percentage, and b) recovery index. The marks green @=low
dose (<0.25 g/kg), blue A=medium dose (>0.25-0.75 g/kg), and red Ill=high dose (>0.75 g/kg) denote the averages, and corresponding white symbols
denote the measures for the same persons without al cohol. Due to the size of the dataand clarity of the figure, 99% Cls are shown, and the lines between

hours are only shown for alcohol dose groups.
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Linear Models

In linear model analysis, alcohol intake significantly affected
the outcome variables (Tables 3 and 4). The results show that
HR was increased with acute alcohol intake. For example,
alcohol intake of 0.75 g/kg increased HR for subjects on average
by 6.8 bpm compared with their nights without alcohol intake
(Table 3). Alcohal intake increased the HR significantly more
among young than older subjects: alcohol intake of 0.75 g/kg
increased HR on average by 1.8 bpm more for a 30-year old
person than for a 60-year old person (Table 4). In addition,
alcohol intake increased HR significantly more among subjects
with lower than higher baseline sleep HR: acohol intake of
0.75 g/kg and an increase of 10 bpm in baseline HR decreased
the difference in HR by 3.4 bpm, on average (Table 4). The
increase in HR with acohol intake was similar for subjects
despite their gender, PA level, or BMI (Table 4).

Alcohol intake increased the LF/HF ratio, and this effect was
dightly stronger among mal es and subjectswith higher PA level
(Table 4). However, the coefficients of determination for the
LF/HF ration linear regression models were low (Tables 3 and
4), indicating that the input variables employed in the models
did not explain the variation in the LF/HF ratio well. RMSSD
was decreased by alcohol intake at all ages, but the effect was
stronger in younger than older subjects (Table 4). On average,
RM SSD was decreased with high alcohol intake (0.75 g/kg) by
10.9 ms for a 30-year old subject but only by 4.7 ms for a
60-year old subject (Table 4). In addition, alcohol intake
decreased RMSSD more for subjects with lower baseline HR
(Table 4).
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Recovery percentage decreased significantly by increased
alcohol intake (Tables 3 and 4). An 80-kg person drinking five
portions of alcohol (0.75 g/kg) has on average 45 min less
recovery (25.25 percentage units) during the first 3 hours of
sleep than without alcohol (Table 3). The recovery percentage
was decreased significantly more by alcohol intake for subjects
with lower baseline HR than with higher baseline HR (Table
4). Thedecreasein recovery percentage with alcohol wassimilar
regarding the other background parameters of the subjects(Table
4). In addition, the recovery index was attenuated with alcohol
intake (Tables 3 and 4). Alcohol intake attenuated the recovery
index dlightly morein subjectswith higher BMI than with lower
BMI (Table 4). The other background parameters did not have
asignificant interaction with alcohol intake (Table 4).

When the effects for alcohol and background characteristics
were controlled, the difference in recovery percentage was
strongly correlated with the difference in HR (Pearson partial
correlation coefficient and the coefficient of determination:
r=—.70, RP=.486, P<.001) and in RMSSD (r=.51, R’=.262,
P<.001) but only moderately correlated with the change in
LF/HF ratio (r=-.27, R?=.071, P<.001). Similarly, the difference
inthe recovery index was strongly correlated with the difference
in HR (r=-.63, R?=.388, P<.001) and in RMSSD (r=.49,
R’=.236, P<.001) but only moderately correlated with the
change in LF/HF ratio (r=—.27, R?=.074, P<.001). The partial
correlation between the difference in the recovery percentage
and therecovery index was moderate (r=.48, R?=.229, P<.001).
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Table 3. Thelinear regression models without interaction components for the average of heart rate (HR), low frequency/high frequency (LF/HF) ratio,
root mean square of the successive differences (RMSSD), recovery percentage, and recovery index during the first 3 hours of sleep. BMI: body mass

index.
Outcome HR LF/HF ratio RMSSD Recovery percentage  Recovery index
Intercept, estimate (SE) 10.87 (0.66)2  0.715(0.115*  -15.32(0.98)% -56.09 (3.25)2 -28.27 (3.70)2
Alcohol (g/kg), estimate (SE) 8.49 (0.29)2 0.425(0.051)2  -12.24(0.44)% -33.67 (1.45)2 -36.63 (1.65)2
Physical activity class, estimate (SE) -0.48 (0.06)2  -0.019(0.011)  0.37(0.09)2 1.62 (0.31)2 1.81 (0.35)2
Age (0=18 years), estimate (SE) -0.03(0.01)°  -0.001(0.0022 0.14(0.022  -0.06 (0.05) -0.08 (0.06)
BMI (0=18.5 kg/m?), estimate (SE) 0.22 (0.03)2 0.002 (0.005) -0.26 (0.04)2  -0.81(0.14)2 -0.89 (0.15)2
Gender (O=female, 1=male), estimate (SE) -1.70(0.21)  0.014 (0.037) 2.09 (0.32)2 7.22 (1.06)2 5.24 (1.21)2
Baseline sleep HR (0=38 bpm), estimate (SE) -0.33(0.01)® -0.021(0.002) 0.41(0.02)2 1.67 (0.06)2 0.86 (0.07)2
Adjusted coefficient of determination for the model  0.267 0.039 0.245 0.230 0.135

%P<.001.

bp< 1.

Table 4. The linear regression models with interaction components for the average of heart rate (HR), low frequency/high frequency (LF/HF) ratio,
root mean sguare of the successive differences (RMSSD), recovery percentage, and recovery index during the first 3 hours of sleep.

Outcome HR LF/HF ratio RMSSD Recovery percentage  Recovery index
Intercept, estimate (SE) 7.61 (1.04)2 0.724(0.182)%  -10.55(1.55% -49.34(5.13)2 -26.73 (5.86)2
Alcohol (g/kg), estimate (SE) 14.47 (1.56)2  0.386 (0.272) -20.68(2.32)2 -46.05 (7.69)2 -38.48 (8.78)2
Physical activity class, estimate (SE) -033(0.10)°  -0.051(0.018)® 0.51(0.15)? 2.29 (0.51)2 2.57 (0.59)2
Age (0=18 years), estimate (SE) 0.03 (0.02) 0.004 (0.003) -0.008 (0.03)  0.07 (0.09) -0.05 (0.10)
BMI (0=18.5 kg/m?), estimate (SE) 0.19(0.04%  0.005 (0.008) -0.18(0.07)°  -0.60(0.22)° -0.42 (0.25)
Gender (O=female, 1=male), estimate (SE) -1.38(0.35% -0.010(0.062)  2.04(0.53)% 6.47 (1.75)2 2.95 (2.00)
Baseline sleep HR (0=38 bpm), estimate (SE) -0.28(0.02)2  -0.019 (0.004)* 0.31(0.03)2 1.25(0.10)2 0.71 (0.12)3
Alcohol x physical activity class, estimate (SE) -0.27(0.17)  0.065(0.029)° -032(0.25)  -1.47(0.83) -1.59 (0.95)
Alcohol x age -0.12(0.03)3  -0.009 (0.005)  0.26 (0.04)2 -0.04 (0.14) 0.27 (0.16)
Alcohal x BMI, estimate (SE) 0.08 (0.08) -0.009(0.014) -015(0.12)  -0.39(0.39) -1.05 (0.45)°
Alcohol x gender, estimate (SE) -056(0.60)  0.251(0.104)° -0.13(0.89)  1.35(2.95) 4.87 (3.37)
Alcohol x baseline sleep HR, estimate (SE) -0.08 (0.03)°  -0.005(0.005)  0.18(0.05)% 0.83(0.15)2 0.30 (0.17)
Adjusted coefficient of determination for themodel 0.271 0.042 0.255 0.236 0.137

%P<.001.

bp<.01.

’P<.05.

Discussion autonomic regulation during the first 3 hours of self-reported

deep time. Intraindividually, HR remained elevated,
parasympathetic recovery was delayed, and sympathetic
dominance was prolonged after alcohol intake compared with
recordings with no acohol. The effects in cardiac autonomic
regulation were observed aready with low doses of alcohol.

Principal Findings

Impact of alcohol on autonomic nervous system control during
deep has been earlier demonstrated in controlled conditions
with relatively small samples. Thisstudy demonstrated that this
effect is also clearly seen in noncontrolled conditions with These findings accord with previous studies reporting
wearable HR monitoring and HRV analysis. In the large dose-related effects of alcohol on parasympathetic indices of
heterogeneous, noncontrolled, and free-living study population, HRV during sleep in laboratory conditions [21]. Increased HR

acohol intake caused a dose-dependent effect in cardiac Partly explains the attenuated HRV indices during sleep
following alcohol intake [33], and prolonged elevation in the
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LF/HF ratio supports the role of sympathetic regulation in
alcohol-related delayed HRV recovery [34]. Even a moderate
amount of alcohol was shown to attenuate recovery inthe ANS
in this study. This accords with the results of a previous study
where two drinks caused significantly decreased RMSSD and
increased HR and LF/HF ratio, and one drink altered RMSSD
but not HR or LF/HF ratio [20]. In thisstudy, HR and the LF/HF
ratio were affected aso in the low dose (<0.25 g/kg) group
where about 90% of the measurement days involved one drink
and the rest two drinks.

The strength of this study was the large study population
representing a sample of Finnish employees with the whole
span of working age, different BMI categories and PA levels,
and both genders. With the large free-living sample, this study
provided real-world evidence and enabled further studying the
effects of personal background parameters on the effects of
alcohal intake on the ANS. The main limitations of the study
were not knowing the exact alcohol doses and the exact times
of alcohol consumption and sleep. The higher acohol intakes
may have been underestimated. In addition, the alcohol drinking
habits of the participants were not known.

Most previous studies considering the effects of alcohol on the
ANS have used male subjects only, and differences between
the sexes have not been examined [9]. With a significant
proportion of female participants, this study showed alcohol
mainly affecting the ANS similar among men and women,
although the L F/HF ratio showed sympathetic dominance being
dightly stronger in men than in women after alcohol intake.
The large age range of the participants alowed studying the
interaction effect of age and alcohol intake on the ANS. The
effect of alcohol intake on the change in HR and RMSSD was
stronger in young subjects than in older subjects, but the effect
of alcohol on the LF/HF ratio, the recovery percentage, or the
recovery index was not age-dependent.

Our findings on the modifiable disease risk factors are in
agreement with previous data on that physical inactivity and
high BMI reduce HRV [35] and show that consumption of
alcohol reducesHRV in all the PA and BMI categories. In fact,
this study showed that regular PA does not attenuate the effects
of alcohol intake onthe ANS. The changesin HR and RMSSD
because of alcohol intake were similar for physically active and
sedentary participants in this study. The physically active
participants actually displayed in LF/HF ratio even stronger
intraindividual sympathetic dominance because of alcohol intake
than the sedentary subjects did. Consequently, being physically
active does not seem to protect from the negative effects of

Pietila et al

alcohol intake onthe ANS during sleep. Thisaspect isimportant
to consider given that the alcohol consumption is common also
among physically active individuals, and there may even be a
dose-response relationship between alcohol consumption and
level of PA [36]. Even though exercise is beneficial for general
health among alcohol users [37], alcohol has been reported to
negatively affect HRV recovery after exercise [38]. Thus,
clinically important is to note that the risk of exercise-related
cardiac events might be raised by prolonged sympathetic tone
during recovery. PA on the current day of alcohol intake, a
factor that might affect HRV parameters[9], was not estimated,
although it would be possible with our material. However, the
effect of alcohol on the amount of recovery during sleep has
been reported to strongly overwhelm the effect of other daily
activities, including PA [39].

Poor sleep associates with negative health behaviors; ill health,
and decreased work ability [40,41]. This study might offer some
new tools for health promotion in occupational and primary
health careto show practically, onindividual and personal level,
based on wearable HRV monitoring, the negative effects of
alcohol on sleep. Demonstration of the insufficient recovery
after using alcohol may be very important for individuals who
consume alcohol repeatedly day after day and may suffer from
accumulated consequences of insufficient recovery. The
personalized indices of recovery, recovery percentage, and
recovery index were found to accord with the RMSSD and HR.
Importantly, the recovery percentage was found to be
independent of age, and the recovery index had only a slight
interaction effect between alcohol intake and BMI. These
personalized recovery parameters can be used asatool of health
promotion in occupational heath care to better manage
interindividual differences in HRV and to visualize the
associations between alcohol consumption and sleep.

Conclusions

The study demonstrates, with big uncontrolled data from
unobtrusive wearable monitoring, that alcohol intake resultsin
suppression of parasympathetic regulation of the ANS in a
dose-response manner. Being physically active and young
appears to provide no protection from acohol-induced
suppression of parasympathetic regulation, afinding that needs
to be considered given the literature evidence that increased PA
associates with higher alcohol usage among nonalcohalics.
Personalized HRV measures such as recovery percentage may
be more practical in occupational health settingsto demonstrate
the effect of alcohol on sleep than, eg, RMSSD, which is
strongly age-dependent.
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BMI: Body massindex

HF: high frequency

LF: low frequency

HR: heart rate

HRV: heart rate variability

PA: physical activity

RM SSD: root mean square of the successive differences

Edited by G Eysenbach; submitted 29.11.17; peer-reviewed by J Spaak, SBhatlekar, T Riestra; comments to author 16.12.17; revised
version received 01.02.18; accepted 27.02.18; published 16.03.18.

Please cite as:

Pietila J, Helander E, Korhonen |, Myllyméki T, Kujala UM, Lindholm H

Acute Effect of Alcohol Intake on Cardiovascular Autonomic Regulation During the First Hours of Seep in a Large Real-World
Sample of Finnish Employees. Observational Sudy

JMIR Ment Health 2018;5(1):€23

URL: http://mental.jmir.org/2018/1/e23/

doi: 10.2196/mental.9519

PMID: 29549064

©JuliaPietila, ElinaHelander, I1kka Korhonen, Tero Myllymaki, Urho M Kujala, Harri Lindholm. Originally published in IMIR
Mental Health (http://mental.jmir.org), 16.03.2018. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Mental Health, is properly cited. The complete
bibliographic information, a link to the original publication on http://mental.jmir.org/, as well as this copyright and license
information must be included.

http://mental .jmir.org/2018/1/e23/ JMIR Ment Health 2018 | vol. 5 | iss. 1 |€23 | p.133
(page number not for citation purposes)

RenderX


http://mental.jmir.org/2018/1/e23/
http://dx.doi.org/10.2196/mental.9519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29549064&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Kumar et a

Original Paper

A Mobile Health Platform for Clinical Monitoring in Early Psychosis:
Implementation in Community-Based Outpatient Early Psychosis
Care

DivyaKumar®', BA; LauraM Tully®', PhD; Ana-Marialosif?, PhD; Lauren N Zakskorn®, BA; Kathleen E Nye', BA;
AgsaZia', MD; Tara Ann Niendam®, PhD

1Department of Psychiatry and Behavioral Sciences, University of California, Davis, Sacramento, CA, United States
%Division of Biostatistics, Department of Public Health Sciences, University of California, Davis, Sacramento, CA, United States
" these authors contributed equally

Corresponding Author:

LauraM Tully, PhD

Department of Psychiatry and Behaviora Sciences
University of California, Davis

4701 X Street

Sacramento, CA, 95817

United States

Phone: 1 916 734 7927

Email: Imtully@ucdavis.edu

Abstract

Background: A growing body of literature indicates that smartphone technology is a feasible add-on tool in the treatment of
individuals with early psychosis (EP) . However, most studies to date have been conducted independent of outpatient care or in
aresearch clinic setting, often with financial incentivesto maintain user adherence to the technol ogy. Feasibility of dissemination
and implementation of smartphone technol ogy into community mental health centers (CMHCs) has yet to be tested, and whether
young adults with EP will use this technology for long periods of time without incentive is unknown. Furthermore, although EP
individuals willingly adopt smartphone technology as part of their treatment, it remains unclear whether providers are amenable
to integrating smartphone technology into treatment protocols.

Objective: This study aimed to establish the feasibility of implementing a smartphone app and affiliated Web-based dashboard
in 4 community outpatient EP clinics in Northern California

Methods: EP individualsin 4 clinics downloaded an app on their smartphone and responded to daily surveys regarding mood
and symptoms for up to 5 months. Treatment providers at the affiliated clinics viewed survey responses on a secure Web-based
dashboard in sessions with their clients and between appointments. EP clients and treatment providers filled out satisfaction
surveys at study end regarding usability of the app.

Results: Sixty-one EP clientsand 20 treatment providersenrolled in the study for up to 5 months. Forty-one EP clients completed
the study, and all treatment providersremained in the study for their duration in the clinic. Survey completion for all 61 EP clients
was moderate: 40% and 39% for daily and weekly surveys, respectively. Completion rateswere sightly higher in the participants
who completed the study: 44% and 41% for daily and weekly surveys, respectively. Twenty-seven of 41 (66%) EP clients who
completed the study and 11 of 13 (85%) treatment providers who responded to satisfaction surveys reported they would continue
to use the app as part of treatment services. Six (15%; 6/41) clientsand 3 providers (23%; 3/13) stated that technological glitches
impeded their engagement with the platform.

Conclusions: EP clientsand treatment providersin community-based outpatient clinics are responsive to integrating smartphone
technol ogy into treatment services. Therewerelogistical and technical challenges associated with enrolling individualsin CMHCs.
To be most effective, implementing smartphone technology in CMHC EP care necessitates adequate technical staff and support
for utilization of the platform.

(JMIR Ment Health 2018;5(1):e15) doi:10.2196/mental .8551
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Introduction

Utilizing smartphone technology to record real-world
experiences as a supplement to mental health treatment can aid
with insight and symptom management [1-3]. Treatment
providers engagement with client-level information collected
via smartphone and mobile health (mHealth) technology has
the potential to provide useful insights regarding real-time
symptoms that may differ from what clients expressin session
[4]. Thisintegration of smartphone datawith treatment services
is particularly relevant in the context of psychotic illness, in
which knowledge of current symptom severity is critical for
rapid symptom and rel apse management support [4,5].

Previous studies demonstrate that individuals with psychosis
are amenable to incorporating smartphone technology into
treatment and demonstrate high compliance [6-12]. Preliminary
research also suggests that treatment providers will integrate
information generated from smartphone technology into
treatment plans[13]. Given theimportance of early intervention
in the treatment of psychotic disorders [14,15], focusing on
integrating novel technological interventions with younger
individuals experiencing psychosis is warranted. Our previous
work indicates early psychosis (EP) individuals (ie, individuals
within thefirst 3 years of psychosisonset or individuals at high
risk for developing psychosis) are amenable to responding to
daily surveys via smartphone app for up to 14 months, have
high compliance rates, and provide self-report symptom data
that are consistent with gold-standard clinician assessments
[10].

Degpite this growing body of research supporting the use of
smartphone technology in the treatment of psychosis, 3 key
guestions remain. First, it is unclear whether consistent use of
smartphone technology would be viable in outpatient clinics
that are unaffiliated with a research center. These include
community mental heath centers (CHMCs) that are
predominantly supported by federal and state funds (eg,
Medicaid), and private-pay or insurance-based outpatient clinics.
Thesetypesof clinics provide careto the majority of individuals
with psychosis, not research-based programs. |mplementation
of smartphone technology in community-based care in the
absence of an established research infrastructure isthe next step
in the dissemination of smartphone technology. Second, it is
uncertain whether providers will be open to implementing this
new technology into current treatment approaches. Provider
integration is crucial to the successful implementation of
mHealth technol ogy into the broader scope of behavioral health
care; without provider buy-in, even the best smartphone and
mHealth platforms will flounder. Third, it is important to
determine whether participants will continue to engage with
this technology for long periods without being reimbursed for
survey responses.

This study addresses these issues by testing the feasibility of
implementing an mHealth platform as an add-on treatment tool
in 4 community-based outpatient EP programs in Northern

http://mental .jmir.org/2018/1/e15/

Cadlifornia that range from private-pay/insurance-based clinics
to CMHCs. Individuals enrolled in treatment completed daily
and weekly surveys assessing symptoms via a smartphone app
for up to 5 months. Treatment providers then viewed client
survey responses on a secure Web-based dashboard between
appointments and in treatment sessions. Providers also
completed surveys regarding feasibility and acceptability. We
hypothesized the following: (1) EP clients would show high
enrollment and low dropout, as well as high satisfaction and
endorsement of continued use of the app as part of their
treatment; (2) EP clients would show high survey completion
in the absence of monetary incentives, and (3) treatment
providers would endorse high utilization and acceptability of
incorporating the technology into treatment. This paper
establishes a protocol for implementing a smartphone app and
affiliated Web-based dashboard as a supplement to treatment
in EP care and detail s difficultiesin scheduling, implementation,
and technological challenges.

Methods

Setting

Treatment providers and EP clients were recruited from 4 EP
clinics in Northern California: the Aldea Solano Supportive
Outreach and Access to Resources (SOAR) program—a
county-contracted CMHC supported by state and federal funds
to provide services to residents of Solano County aged 12-25
years, regardless of insurance status; the Aldea Napa SOAR
program—a CMHC funded by private donor money, state and
federal funds, and private insurance to provide services to
residents of Napa County aged 8-25 years; and the University
of California(UC) DavisEarly Psychosis Program, comprising
2 clinicsembedded in the university setting: the Early Detection
and Preventative Treatment (EDAPT) clinic, a self-pay or
insurance-based clinic for individuals aged 12-40 years,
regardless of county of residence, and the SacEDAPT clinic, a
county-contracted clinic supported by federal and state funds,
which provides careto Sacramento County residents aged 12-30
years, regardless of insurance status or ability to pay. All clinics
provide coordinated specialty care [16] services to adolescents
and young adults with EP, including individuals at clinical high
risk for psychosis (ie, individuas displaying clinically
significant but attenuated psychotic symptoms) and individuals
within 2 years of their first psychotic episode, either in the
context of a primary mood disorder (eg, bipolar disorder with
psychotic features, major depressive disorder with psychotic
features) or primary psychotic disorder (eg, schizophrenia,
schizoaffective disorder). The coordinated specialty care model
emphasizes early intervention for individuals experiencing
psychosis via comprehensive support from a variety of mental
health providers, including psychiatrists, therapists, supported
education and employment specialists, case managers, and peer
and family advocates.
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Participants

Two groups of participantswere enrolled: clients (EPindividuals
enrolled in treatment) and treatment providers (clinical and
support staff providing direct treatment servicesto EP clients).

EP clients consisted of individuals receiving care at any of the
4 EP clinics. Eligibility criteria for EP clients mirrored those
required for enrollment intheclinics, that is, all clientsenrolled
in the clinics were dligible for participation. Eligibility criteria
were asfollows: English fluency, aged between 12 and 30 years
a enrollment, WASI (Wechder Abbreviated Scale of
Intelligence) 1Q score greater than 70 [17], no current substance
abuse or dependence, and engagement with the clinic (attending
at least one appointment a month). Owning a smartphone was
not a requirement for participation in the study. Those who did
not have a smartphone were provided an Android phone by the
study for the duration of their participation in the study (see
later sections for details). Spanish language consent processes
were implemented to enable Spanish-speaking guardians of
minor participants to enroll their child in the study.

Treatment providers included therapists (both licensed
practitioners and unlicensed trainees), case managers,
psychiatrists, supported education and employment specialists,
and family advocates. Therapists included social workers,
marriage and family therapists, and clinical psychologists (with
both PsyD and PhD terminal degrees).

Recruitment

Flyers detailing the study were placed around the clinicsand in
welcome packets for new clients. Treatment providers were
approached about participation first; EP clientswhose treatment
providers agreed to participate were then approached. Treatment
providers also informed their clients about the research
opportunity and provided information to those who were
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interested. Enrollment for the study was ongoing for 8 months
in the UC Davis Early Psychosis Program clinics (December
2015-June 2016 and December 2016), 8 months in the Aldea
Solano SOAR clinic (May 2016-December 2016), and 6 months
in the Aldea Napa SOAR clinic (July 2016-December 2016).

Smartphones

We provided Android smartphones with a T-Mobile cell plan
including unlimited calls, text, and data, to participantswho did
not possesstheir own. Dueto changesin the standard hardware
costs and smartphone handsets available from T-Mobile, 4
different types of Android smartphones were used over the
course of the study: the Kyocera Hydro Life, the Kyocera
XTRM, the Samsung Core Prime, and the Samsung On5. All
smartphones had 4G/LTE (fourth-generation long-term
evolution) data capabilities.

The LifeData System

EP clients and treatment providers used the LifeData system
[18], a mabile technology suite comprising 2 parts: a secure
Web-based provider dashboard and the smartphone app RedlLife
Exp. EP clients responded to individual survey sets, called
“LifePaks,” via Redlife Exp and providers viewed these
responses on the dashboard. LifePaks contained standard survey
questions (see following sections). The RealLife Exp app was
downloaded via the App Store (iPhone) or GooglePlay store
(Android). EP clients chose a time to receive their survey and
had up to 90 min to completeit. LifePaks could be sent to each
EP client at a specified time that best suited the client’s daily
schedule; in this study, clients chose a survey notification time
between 5:00 PM and 10:30 PM so as to capture their survey
responses at the end of their day. They were advised to align
the time of their survey notification with the time of their
nighttime medication (if applicable), to useit as areminder.
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Figure 1. Screenshots of smartphone app and Web-based dashboard. (A) Example app view. EP clients responded to daily and weekly surveysin the
app. Responses were summarized on the dashboard and discussed with treatment providers as part of regular clinic appointments. (B) Example dashboard
view. Treatment providers could view plots of symptoms over time (daily mood and daily medication shown).

Responses to survey questions were displayed for treatment
providers on the dashboard as a graph/chart, termed a“ widget”
in the LifeData System. Treatment providers could change the
time frame of responses displayed to options ranging from the
last 30 days, thelast 7 days, thelast 24 hours, or acustom period
between 2 dates for specific questions of interest. Treatment
providers could individualize the display of dashboardsfor each
client. For example, if sleep was a symptom of interest for a
particular client, aprovider could move survey questionsrelating
to amount of sleep to the top of the dashboard for quick viewing.
EP clients were only able to review responses to survey
guestions on the dashboard during sessionswith their treatment

http://mental .jmir.org/2018/1/e15/
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provider. See Figure 1 for illustrations of client app and
treatment provider dashboard.

Smartphone Surveys

Daily and weekly surveys were sent via the app to EP clients
at their chosen time between 5:00 PM and 10:30 PM. Survey
questionswere devel oped based on previousliterature examining
symptoms and functioning in individuals with
schizophrenia-spectrum disorders [19-23] and have been
implemented in our previous study testing the validity of
gathering self-report symptom data via smartphone in EP
populations [10]. The daily survey comprised questions
pertaining to mood, medication use, socialization, and conflict;
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guestions regarding medication use were removed for clients
not taking medications. The weekly survey asked participants
to rate on a 1-5 Likert scale (1=not at al, 3=half of the time,
and 5=most of the time) how often in the past week they felt a
range of symptoms. Surveystook approximately 1 to 3 minutes
to complete. See Figure 2 for daily survey questions and Textbox
1 for weekly survey questions.

Clinical Assessments and Self-Report M easures

Clients completed a series of salf-report questionnaires and
clinical assessments during the enrollment and study-end
research appointments. Therapeutic aliance from the perspective
of the EP client and treatment provider was obtained using the
Scale to Assess Therapeutic Relationship [24]. Medication
adherence was assessed via the Medication Adherence Rating
Scale[25], and medication side effects were assessed using the
Glasgow Antipsychotic Side-Effect Scale [26]. Client insight
into clinical symptomswas measured viathe Insight Scale[27].
Comfort with and utilization of smartphone/mobile technology
in daily life was assessed using a Comfort with Technology
guestionnaire, modified from the Technology Readiness Index
[28]. Drug and cannabis use were assessed using the Drug Use
Screening Inventory [29] and the Cannabis Use Problems
Identification Test [30], respectively.

Clinical symptomswere assessed by research staff at enrollment
and study-end appointments using the Global Functioning Social
and Role Scales [31,32], the Brief Psychiatric Rating Scale
(BPRS) [33], and the Clinical Global Impression Scale [34].
BPRSitem scoreswere summed to create composite symptoms
scores for positive symptoms (7 items: grandiosity, unusual
thought content, bizarre behavior, disorientation, hallucinations,
suspiciousness, and conceptual disorganization), negative
symptoms (3 items. blunted affect, motor retardation, and
emotional withdrawal), depression/anxiety symptoms (4 items:
depression, anxiety, suicidality, and guilt), and symptoms of
agitation/mania (6 items. motor hyperactivity, excitement,
distractibility, tension, uncooperativeness, and mannerismsand
posturing) [35]. Good reliability for composite symptom scores
has been demonstrated in prior publications [10]. BA-level
research staff conducted assessments, supervised by licensed
clinical psychologists (TAN and LMT). Staff were trained to
good-to-excellent reliability (intra class correlations>.75) via
independent ratings of 4 videotaped interviews.

Treatment providers (excluding psychiatrists) were asked tofill
out weekly surveysregarding their utilization of the dashboard,
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either via a paper questionnaire or a Web-based survey using
the Qualtrics platform (Qualtrics, Provo, UT).

Both EP clients and treatment providers filled out satisfaction
surveys upon completion of the study, detailing their experiences
using the app. Satisfaction survey questions asked about ease
of use of the app, usefulness of responses, and any suggestions
of potential changes for continued use.

Procedures

EP clientsenrolled in the study for up to 5 months and attended
an assessment appointment at enrollment and study-end
appointments. All study procedures were approved by the UC
Davis Institutional Review Board.

At enrollment, EP clients completed all clinical assessments
and questionnaires and downloaded the RealLife Exp app to
their smartphone. They then created a RealLife Exp account,
which was linked to a unique LifePak designed for them with
agreed upon survey times. All clients completed a practice
survey set on the phone with research staff at this appointment.
EP clients who did not own their own phone set up a
study-provided phone with the assistance of research staff.

Treatment providers were oriented to the visualization of
responses on the LifeData dashboard during a 1-hour study
enrollment session. Research staff demonstrated how to access
the dashboard, what individual clients' responses would look
like, and how to interpret the different visualizations of survey
responses. To ensure providers had an accurate understanding
of the dashboard, they were asked to explain different responses
to questions on the dashboard and to navigate through the
process on their own at the end of the enrollment. Providers
were aso given a 1-page reference document that contained
log-ininformation, how to customize dashboards, and solutions
to common technical glitches. Upon completion of an EPclient’s
enrollment appointment, their treatment provider received access
to the dashboard for that client. Treatment providers were
instructed to review survey responseswith clientsduring regular
treatment sessions, aswell as between appointments. Treatment
providers were encouraged to use dashboard/survey data to
prompt contact with clients between sessions per their clinical
judgment or supervisor’srecommendations. Treatment providers
were instructed to review survey data with participants solely
in the context of treatment; treatment providers were not
instructed to persuade people to do the study or complete
surveys.
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Figure 2. Daily survey questions. EP clients completed 7 to 14 questions daily between 5:00 PM and 10:30 PM. The daily survey took about 1 to 3
minutes to complete.

‘ 1. On average, how was your mood today? ‘

1 2 3 4 5 6 7
Very Bad Very Good

‘ 2. Did you take your medications as prescribed today? ‘

—————— Yes, | already took all my medication

[ No, thanks for reminding me

I—-| 2a. Can you take it now? ‘
— No, | don't plan to/don’t want to Yes / No
l—.| 2b. Why don't you plan/want to take your medication today? ‘

[free text field]

‘ 3. Did you sleep 7 or more hours in a row last night? ‘

1 [free text field]

‘ 4. What time did you wake up this morning? ‘
l [free text field]

‘ 5. What time did go to sleep last night? ‘
1 [free text field]

‘ 6. How well rested do you feel today? ‘

1 2 3 4 5 6 7
Not at all Very Much

‘ 6. Did you hang out/socialize with others face-to-face today? ‘

[ Yog

| 6a. Querall, how much did you enjoy socializing today? ‘

1 3 4 5 6
No Not at all Very Much
l—'| 6b. Did you want to hangout/socialize with others face-to-face today? ‘
1 2 3 4 5 6 7
Not at all Very Much

7. Did you have a conflict with another person today?

— No

——+ Yes

I—'| 7a. Who did you have a conflict with today? ‘
Caregiver Sibling/Familial  Peer Friend Stranger Other
I [free tetd field]
| 7b. How distressing/upsetting was the conflict? ‘
l Not j:xt all ¢ ‘ ° 6 Very7Much
| 7c. How angry/frustrated did the conflict make you feel? ‘
Not ;t all 2 2 4 J 2 Very7Much
|

| 7d. Write a few notes about the conflict you had ‘
[free text field]

[end of survey]
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Textbox 1. Weekly survey questions. Participants completed 16 questions each Sunday via the app.

Thisweek I...

Felt sad or depressed

Felt anxious or worried

Felt cheerful or happy

Felt confused or distracted

Felt | had to be “on guard” with others, even my friends
Felt friendly or social

Felt lively or energetic

Felt like | did not care about anything

© © N o g A~ w N -

Felt unmotivated and could not get things done

=
©

Felt challenged and overwhelmed by my usual daily activities

=
NP

. Felt hopeful about my future

[any
w

Felt supported by my family and friends

L
[o2 B LI

. Saw people, shadows, or things and then realized they were not really there

Heard sounds, voices, or whispers but then realized there was nothing there
What percentage of your prescribed medication have you taken the past week? (0-100%)
Tell us about any other experiences you had this week (Response: free text entry)

EP clients were prompted once a day to answer a survey; on
Sundays, they were prompted twice, once to answer the daily
survey and once for the weekly survey. Research staff did not
systematically engage with EP clients during their time in the
study, with the exception of responding to technical errorswith
the app or the study-provided smartphone. These errors were
commonly reported by the client or their treatment provider and
were also occasionally noticed by aresearch staff member while
exporting survey response data for analysis.

Consistent with Institutional Review Board guidelines, EP
clientswere compensated US $50 for completing the enrolIment
assessment and US $50 for completing the study-end
assessment. EP clients were not reimbursed for completing
surveys over the course of the study. Treatment providers were
not compensated for taking part in the study.

Dashboards remained active until the clinical appointment
following an EP client’s study-end appointment. The app was
deleted from the client's phone at study end. If the client
borrowed a study phone, it was returned and reset to factory
settings, removing al identifiable data. Study-owned
smartphones were reused with new EP clients.

Data Analysis

Descriptive stati stics were used to summarize client and provider
characteristics, study enrollment, daily and weekly survey
completion, and length of time participantswere enrolled inthe
app, aswell as participant ratings on satisfaction and perceived
impact on clinical care. Daily and weekly survey completion
rates were calculated for each participant by summing the
number of daily/weekly surveys completed and dividing this
value by the total number of daily/weekly surveys they were
sent during the entire period that participants were enrolled in
app (ie, length of time in study). We examined differences in

http://mental .jmir.org/2018/1/e15/

baseline symptom severity (baseline BPRS composite symptom
scores) and survey completion between completers and
noncompleters (ie, individuals who completed a study-end
assessment appointment vs individuals who did not) using the
Wilcoxon two-sampl e test. We used Spearman rank correlation
coefficient (p) to examine relationships between baseline
symptom severity, length of time in study, and survey
completion rates, both in the overall sample and in the subset
of participants who completed the study.

Results

Early Psychosis Client Enrollment

Of the 108 EP clients eligible across the 4 sites, 61 (56%)
enrolled in the study. Specifically, 59% (16/27) of clientsin the
EDAPT clinic participated; 62% (28/45) of clients in the
SacEDAPT clinic participated; 44% (11/25) of clients in the
Aldea Solano SOAR clinic participated; and 55% (6/11) of
clients in the Aldea Napa SOAR clinic participated. Lack of
consent from individuals who did not enroll in the study
precludes analyses of group differences between those who
declined and those who enrolled. Demographic and clinical
characteristics of EP clients are displayed in Table 1.

Forty-one EP clients (67%; 41/61) completed the study
(“completers’): 33 completed all 5 months of data collection
and 8 completed 3 to 4 months (including enrollment and
study-end appointments) and were discontinued early due to
the end of data collection in the grant-funded period. Twenty
(33%; 20/61) EP clients did not finish the study
(“noncompleters’): 18 (5 EDAPT, 9 SacEDAPT, 1 Napa, 3
Solano) were withdrawn from the study by research staff
because they discontinued serviceswith theclinic; 2 (2 EDAPT)
withdrew from the study on their own due to lack of interest in
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continuing to participate. Average length of time in study for
all 61 EP clientswas 138 days (SD 49.2, range 25-232). Average
length of time in study for the 41 completers was 156.2 days
(SD 36.5, range 67-232) vs 100.5 days (SD 51.5, range 25-153)
for the 20 noncompleters.

In the overall sample (n=61), length of time in study was not
related to baseline positive (p=-0.03, P=.80), negative (p=0.02,
P=.90), or depression/anxiety (p=-0.08, P=.55) symptoms, but
was correlated with agitation/mania symptoms (p=0.25,
P=.0495). A similar pattern was observed in the 41 completers,
with no significant relationships between time in study and
baseline positive (p=0.06, P=.69), negative (p=0.23, P=.15), or
depression/anxiety (p=0.01, P=.97) symptoms, but astatistically
significant correlation with agitation/mania symptoms (p=0.35,
P=.03). There were no differences in positive (Wilcoxon

Kumar et al

two-sample test P=.58), negative (P=.24), or agitation/mania
(P=.37) symptoms between study completers and
noncompleters. Noncompleters showed more severe
depression/anxiety symptoms at trend level (P=.08).

Treatment Provider Enrollment

Demographics of treatment providers are displayed in Table 2.
Of the 20 eligibletreatment providersacross dl sites, 20 (100%)
enrolled in the study. Twenty-five percent (5/20) of treatment
providers provided care in both the EDAPT and SacEDAPT
clinics, 5% (1/20) in the EDAPT clinic alone, 35% (7/20) in
the SacEDAPT clinic alone, 5% (1/20) provided care in both
the Aldea SOAR Solano and Napa programs, 20% (4/20)
provided care in the Aldea SOAR Solano program aone, and
10% (2/20) provided care in the Napa SOAR Solano program
alone.

Table 1. Demographic and clinical characteristics of enrolled early psychosis clients (N=61). Due to rounding, percentages might not sum to 100.

Characteristic UC?DavisEDAPT?  UC Davis SIcEDAPT  NgpaAldeaSOARS  SolanoAldeaSOAR
dlinic (n=16) clinic (n=28) dlinic (n=6) clinic (n=11)
Age (years), mean (SD) 18.6 (2.9) 17.5(3.8) 17.5(3.6) 15.1(2.5)
Education (years), mean (SD) 13.4(2.0) 10.3(2.8) 11.5(4.9) 11.3(1.2)
Parental education (years), mean (SD) 13.8(2.5) 12.7 (2.3) 12.5(3.5) 14.0 (5.6)
Male gender, n (%) 7 (44) 16 (57) 3(50) 6 (55)
Race, n (%)
African American 0(0) 8(29) 0(0) 1(9
Asian American 3(19) 7(25) 0(0) 0(0)
White 9 (56) 8(29) 2(33) 3(27)
Native American 0(0) 1(4) 0(0) 0(0)
Multiple/Other 3(19) 4(14) 4 (67) 7 (64)
Hispanic ethnicity, n (%) 5@ 3(1Y 4(67) 7(64)
Loaned phone, n (%) 2(13) 18 (64) 1(7) 8(73)
Type of phone, n (%)
Android 11 (69) 25 (89) 3(50) 8(73)
iPhone 5(31) 3(11) 3(50) 3(27)
Diagnosis, n (%)
Schizophrenia spectrum disorder 9 (56) 18 (64) 0(0) 7(64)
Mood disorder with psychotic features 1(6) 6(21) 1(7) 0(0)
Clinical high risk 6 (38) 4(14) 5(83) 4 (36)
Bassline BPRS" symptoms, mean (SD)
Positive symptoms 13.4 (4.4) 13.5(5.6) 14.2 (4.6) 131 (4.4)
Negative symptoms 4.8 (1.7) 6.8 (2.9) 5.0(3.1) 6.3 (2.6)
Depression/anxiety symptoms 10.1 (4.3) 10.0 (5.0) 7.3(3.8) 9.5(4.8)
Agitation/mania symptoms 8.3(1.8) 10.3(2.7) 85(21) 8.1(1.5)

8UC: University of California

bEDAPT: Early Detection and Preventative Treatment.
®SOAR: Supportive Outreach and Access to Resources.
®BPRS: Brief Psychiatric Rating Scale.

http://mental .jmir.org/2018/1/e15/

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e15 | p.141
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Kumar et al

Table 2. Demographic characteristics of enrolled early psychosis treatment providers (N=20). Due to rounding, percentages might not sum to 100.

Demographic characteristic

All treatment UCaDavisEDAPTb UC Davis SacEDAPT NapaAIdeaSOARC Solano AldeaSOAR Multiple

providers dinic (n=1) clinic (n=7) dinic (n=2) clinic (n=4) clinics
(n=20) (n=6)¢

Agegroup®, n (%)

25-34 10 (56) 0(0) 5(83) 1 (50) 1(25) 3(60)

35-44 4(22) 0(0) 0(0) 150) 1(25) 2 (40)

45-54 2(11) 0(0) 1(17) 0(0) 1(25) 0(0)

55-64 2(11) 1 (100) 0(0) 0(0) 1(25) 0(0)
Male gender, n (%) 3(15) 1 (100) 1(14) 0(0) 0(0) 1(17)
Race, n (%)

Asian American 4(20) 0(0) 1(14) 0(0) 1(25) 2(33)

White 16 (80) 1 (100) 6 (67) 2 (100) 3(75) 4(67)
Hispanic ethnicity, n (%) 5(25) 0(0) 2(29) 1(50) 0(0) 2(33)
Degree obtained, n (%)

MET! 6 (30) 0(0) 1(14) 2 (100) 1(25) 2(33)

MSw9 3(15) 0(0) 0(0) 0(0) 2 (50) 1(17)

PsyD" 4 (20) 0(0) 3(43) 0(0) 0(0) 1(17)

PhD' 2(10) 1 (100) 1(14) 0(0) 0(0) 0(0)

MDI 4(20) 0(0) 2(29) 0(0) 0(0) 2(33)

Other 1(5) 0(0) 0(0) 0(0) 1(25) 0(0)
Bilingual practitioner, n (%) 9 (49) 000 4(57) 1(50) 1(25) 3(50)
Licensed practitioners, n (%) 11 (55) 1 (100) 2(29) 1 (50) 1(25) 6 (100)

8UC: University of California
PEDAPT: Early Detection and Preventative Treatment.
CSOAR: Supportive Outreach and Access to Resources.

dsix treatment providers provided care in more than one clinic: 5 provided care in both the UC Davis SacEDAPT and EDAPT clinics; 1 provided care

in both the Napa and Solano Aldea SOAR clinics.

®Frequency missing=2, 1 in the Multi clinics and 1 in SacEDAPT.
"MFT: M arriage and Family Therapist.

IMSW: Master'sin Socia Work.

hPg/D: Doctor of Psychology.

iPhD: Doctor of Philosophy.

IMD: Medical Doctor.

kBiIinguaJ practitioners were providers who spoke 1 or more languages fluently (in addition to English) and used them as part of the clinica practice
with clients. Nine providers identified as bilingual practitioners, languages included were as follows: Mandarin (n=1), Punjabi (n=1), Spanish (n=5),

Korean (n=1), and Turkish (n=1).

All treatment providers remained in the study from the point
they were enrolled until either the end of data collection (n=10)
or until they left their position as a provider at one of the
affiliated clinics (n=10). Over the course of the study, 26%
(16/61) of EP clientshad achangein 1 or more of their trestment
providers: 18% (11/61) had achangein their primary therapist
only (8in SacEDAPT, 1in EDAPT, 2in Aldea SOAR Solano),
3% (2/61) had a change in their psychiatrist only (2 in
SacEDAPT), and 5% (3/ 61) had achangein both their primary
therapist and their psychiatrist (3 in SacEDAPT). The average
number of enrolled clients per treatment provider overall was
6.5 (SD 6.1, minimum=1, maximum=25). Therapists (n=16)

http://mental .jmir.org/2018/1/e15/

had an average of 4.8 enrolled clients (SD 3.9, range 1-15);
psychiatrists (n=4) had an average of 13.5 enrolled clients (SD
8.5, range 1-25).

Survey Completion Rates

In the overall sample (n=61), average daily survey completion
rate was 41% (SD 25%, median 41%, range 0-89%) and average
weekly survey completion rate was 39% (SD 28%, median 40%,
range 0-100%). Daily survey completion was not related to
baseline positive (p=0.21, P=.11), negative (p=—0.09, P=.49),
depression/anxiety (p=0.10, P=.43), or agitation/mania
(p=—0.14, P=.27) symptoms. Similarly, weekly survey
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compl etion was not related to baseline positive (p=0.15, P=.24),
negative (p=-0.15, P=.25), depression/anxiety (p=0.03, P=.83),
or agitation/mania(p=-0.22, P=.09) symptoms. There were no
differencesin daily or weekly survey completion rates between
EP clientswho had their own smartphone (h=32) and EP clients
who were given a study smartphone (n=29) (al P s>.3),
indicating that the provision of a smartphone was not an
incentive to complete surveysin and of itself.

Survey compl etion was higher in the 41 completers (mean daily
44% [SD 25%], median 44%, range 0-82%; mean weekly 42%
[ SD 28%], median 46%, range 0-92%) compared with the 20
noncompl eters (mean daily 35% [ SD 25%], median 33%, range
0-89%; mean weekly 33% [SD 27%], median 31%, range
0-100%), but the difference did not reach statistical significance
(P=.22for daily and .15 for weekly). Inthe 41 completers, daily
survey completion was not related to baseline symptoms (all P
s>.1); however, weekly survey completion rates were related
to baseline negative (p=-0.31, P=.047) and agitation/mania
(p=—0.32, P=.04) symptoms, such that more severe symptoms
were associated with lower weekly survey completion rates. No
relationships between weekly survey completion and positive
or depression/anxiety symptoms were observed in completers
(@l Ps>.3).

Treatment Provider Use of Dashboard

Treatment providers (n=16), excluding psychiatrists (because
of time constraints), were asked to complete weekly surveys
regarding their use of the dashboard in regular treatment sessions
with enrolled clients. Seventy-five percent (12/16) of the
treatment providers completed at least one survey over the
course of the study; response rate was lower than expected due
to the many competing demands placed on community-provider
time, thus data should be viewed as preliminary and interpreted
with caution. We summarized data after first averaging within
provider. Treatment providers reported that they had treatment
sessionswith an average of 2 enrolled clients per week (2.0[SD
2.1], range 1-8) and incorporated the dashboard into an average
of 1 session per week (1.4 [SD 0.4], range 1.0-2.3). When they
incorporated the dashboard as part of regular treatment sessions,
providersreported discussing it for an average of 16% of session
time (SD 9%, range 10-33%)—approximately 8-10 min of a
standard 50-min session—and rated the dashboard data as
moderately useful (on a 1-7 Likert scale) as a treatment
enhancement tool (3.9 [SD 1.4], range 1.3-6.0).

Satisfaction Surveys

All of the 41 EP clients that completed the study, aswell as 13
of 16 treatment providers, completed surveys at the end of the
study assessing satisfaction with the app and perceived effect
of the app on treatment and behavior. Results of these surveys
can beviewed in Tables 3-6. Of note, 66% (27/41) of EP clients
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stated they would continue to use the app as part of treatment
services if it was made available and 61% (25/41) stated they
would recommend the app to a friend. Thirty-seven percent
(15/41) of EP clients found the app to be extremely helpful,
44% (18/41) found it to be alittle helpful, and 20% (8/41) found
it made no difference. Overall, 27% (11/41) of EP clients
reported that the data provided by the app had at least some
effect on their behavior (see Table 3). A small minority of clients
(12%, 5/41) stated that they would not continue to use the app
and 22% (9/41) reported that they might continueto use the app
if it was better. Similarly, 15% (6/41) reported that they would
not recommend the app to a friend and 24% (10/41) reported
that they might recommend it if it was better. Satisfaction
surveysfrom treatment providersincluded the following results:
85% (11/13) reported they would continue to use the app as
part of treatment services, whereas 15% (2/13) reported that
they might continue to use the app if it was better. Similarly,
85% (11/13) reported that they would recommend the app to a
client, and 15% (2/13) reported they might recommend it if it
was better. Fifty-four percent (7/13) stated the app was
extremely helpful, 46% (6/13) stated it was alittle helpful, and
0% (0/13) stated it made no difference. Finally, 15% (6/41) of
EP clients and 23% (3/13) of treatment providers noted that
technical glitches in the ReallLife Exp platform caused
frustration and limited engagement.

Fifty-one percent (21/41) of EP clients suggested improvements
for the app (see Table 5): 15% (6/41) suggested improvements
to the technical stability of the app (eg, reduce app crashes,
improve reminder notification stability, facilitate easier sign-in
after forced log-outs); 17% (7/41) suggested product
enhancementsto the app (eg, improved user interface, inclusion
of data summaries and graphsin the app to track self-progress,
online community engagement with peers); 32% (13/41)
suggested improvements to the surveys (eg, increased number
of questions regarding symptoms, more flexibility on when
surveys must be completed during the day, wider range of
response options to sliding scale questions); and 3% (1/41)
suggested the treatment provider team should use the dashboard
more in sessions to enhance care.

Thirty-eight percent (5/13) of treatment providers suggested
improvements for the app and dashboard (see Table 6): 15%
(2/13) suggested improvements to technical stability (eg, fix
missing data on dashboard, fix glitches that prevented clients
from completing surveys); 8% (1/13) suggested dashboard
enhancements (more user-friendly graphs); 8% (1/13) suggested
including rewards/badges for surveys to facilitate survey
completion; and 8% (1/13) suggested making access to the
dashboard easier to facilitate provider usein treatment sessions
(eg, create a mobile app to access the dashboard for
tablet/smartphone).
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Table 3. Summary of early psychosis clients' perceived effect of the use of surveys (N=41). Due to rounding, percentages might not sum to 100.

Survey questions A lot, n (%)

A little, n (%) Somewhat, n (%)

Not at all, n (%)

Towhat extent did Real Life Exp improve the quality of your treatment services? 10 (24)
Did RealLife Exp improve your relationship with your treatment team? 8(20)
Did RedlLife Exp help you understand your symptoms? 9(22)

Did RealLife Exp help you and your treatment team improve your symptoms 9 (22)
and overall well-being?

Did RealLife Exp help you remember to take your medication? 20 (49)
Did RedlLife Exp help you manage your symptoms? 9(22)
Did RealLife Exp help you feel morein control of your symptoms? 9(22)

Are you more motivated to keep up with your symptom management and 16 (39)
medication routine?

12 (29)
13(32)
7(17)
8 (20)

11(27)
10 (24)
10 (24)
16 (39)

13 (32)
11(27)
14 (34)
19 (46)

7(17)
15 (37)
14 (34)
6 (15)

6 (15)
9(22)
11.(27)
5(12)

3(7)
7(17)
8 (20)
3(7)

Table4. Summary of early psychosisclients' (N=41) and treatment providers (N=13) satisfaction surveys. Due to rounding, percentages may not sum

to 100. Satisfaction data are missing from 7 treatment providers.

Survey questions Early psychosis clients, n (%)

Treatment providers, n (%)

How easy wasit to use RealL ife Exp?

Extremely Easy 25 (61)
Fairly Easy 15(37)
Somewhat Difficult 1(2
Extremely Difficult 0(0)
How easy wasit to complete the surveys on RealL ife Exp?
Extremely Easy 27 (66)
Fairly Easy 13(32)
Somewhat Difficult 1(2
Extremely Difficult 0(0)

5(38)
8 (62)
0(0)
0(0)

9 (69)
4(31)
0(0)
0(0)

Table 5. Summary of the features that early psychosis clients desired in an app for early psychosis care (N=41). Due to rounding, percentages might

not sum to 100.

Survey questions n (%)
Pleasecircle ALL thefeaturesyou would like from an application like RealL ife Exp
Connection to acommunity 14 (34)
Connection to your care team 25 (61)
Helpful information about symptoms 34(83)
Personal insights about your behavior 36 (88)
Rewards and badges for survey completion 18 (44)
Please circle the ONE feature you would like most from an application like RealL ife Exp
Connection to a community 3(7)
Connection to your care team 9(22)
Helpful information about symptoms 10 (24)
Personal insights about your behavior 18 (44)
Rewards and badges for survey completion 1(2)
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Table 6. Summary of the features that treatment providers desired in amobile health platform for early psychosis care (N=41).

Survey questions n (%)
What feature(s) of LifeData did you find useful? Choose all that apply:
Graphs of client daily symptoms 12 (92)
Graphs of client weekly symptoms 10 (77)
Information on medication habits of clients 12 (92)
Information on sleeping habits of clients 10 (77)
Free-response information on conflicts 8(62)
Free-response on socia interactions 7(54)
Please circle all the features you would like most from an application like RealLife Exp
Connection to a community 6 (46)
Connection to a care team 8(62)
Helpful information about symptoms 11 (85)
Persona insights about behavior 11 (85)
Rewards and badges for survey completion 7(54)
Please check the one feature you would like most from an application like RealLife Exp
Connection to a community 0(0)
Connection to a care team 5(38)
Helpful information about symptoms 4(31)
Personal insights about behavior 3(23)
Rewards and badges for survey completion 1(8)

Implementation Costs

Forty-seven percent (29/61) of EP clients used a study phone,
the majority of whom (n=26) were in county/state-funded
clinics. The breakdown of study phonesby clinic wasasfollows:
2 in EDAPT, 18 in SacEDAPT, 1 in Napa, and 8 in Solano.
Two EP clients used a parent’s smartphone to participate in the
study and 1 used a compatible Apple iPad device.

Costs to keep a smartphone line active for a month were US
$17 per line. The KyoceraHydro X TRM and Hydro Life phones
cost US $149.99 per phone, whereas the Samsung Core Prime
and On5 phones were US $139.99. Overall, the cost to provide
smartphones to EP clients was US $7232.32; on average, the
cost per client for the 5-month period in the study was US
$249.39.

Research staff and LifeData technical staff provided technical
support throughout the protocol. For this trial, research staff
spent an average of 26 hours aweek working on EP client and
provider support, including recruitment, enrollment, and
study-end appointments, and addressing technical glitches in
the app and dashboard. The total cost for LifeData (including
technical support and utilization of the app and dashboard) for
the duration of data collection was US $4483.30.

Discussion

Principal Findings
This paper details a protocol for implementing mHealth
technology in community outpatient EP clinics and reports
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initial feasibility data. Sixty-one EP clients (56% of the 108
eligible individuals) and 20 treatment providers (100% of
eligible providers) enrolled in the study. Only 3% (2/61) of EP
clients withdrew from the protocol due to lack of interest in
participating and no providers withdrew, demonstrating
significant commitment to using mHealth technology in
treatment on the part of both clients and providers. These
enrollment and dropout rates are comparable to our previous
study (53% enrollment; 5% dropout) [10], in which participants
received monetary compensation for completing surveys and
staying in the study each month. This indicates that monetary
incentives for completing surveysis not afactor in whether EP
clients choose to enroll and remain in an mHealth technology
protocol for up to 5 months as part of their treatment. Although
survey completion rates in this study (~40%) are lower than
those observed in our previous study (~70%) [10], ~40% survey
completion over the course of 5 months in the absence of
monetary incentivesis encouraging, particularly in light of the
frequent technical challenges posed by the app itself. Thisisa
solvable problem for thefield; we posit that with improved user
experience and technical stability of an mHealth platform,
survey completion will be higher. Future studies will directly
test this hypothesis. Additionally, the finding that, in the 41 EP
clients who completed the study, weekly survey completion
was associated with negative and agitation/mania symptoms
suggeststhat individual swith more severe symptoms may need
additional support for successful integration of mHealth
technology into their outpatient care. One way to achieve this
could beto incorporate family/caregiversinto the protocol, both
in terms of supporting the client in completing surveys and for
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completing their own observational symptom ratings via
smartphone.

All eligible treatment providers enrolled in the study,
demonstrating significant interest in incorporating new
technologies for enhancing care. Although the study was
originally intended only to include therapists, interest by other
treatment team members led to an expansion of enrollment to
include psychiatrists across the sites. Similarly, preliminary
data indicate that, when used as part of regular treatment
sessions, survey data from EP clients were moderately useful
in informing treatment decisions and addressing client needs.
This level of interest, agreement to participate, and endorsed
usefulness of dashboard data suggest an openness across
provider roles to applying this type of technology as a part of
routine EP care in the future. This is important because
successful implementation and dissemination of mHealth
technology as part of EP care will rely on provider uptake as
well asclient participation. Future research will need to address
how to increase provider uptake and evaluate the impact of
provider engagement with mHealth technology on client
outcomes.

Our dataindicatethat asignificant portion of participants (52%),
particularly thosein county/state-funded CMHCs, do not possess
a smartphone that can support mHealth apps. Successful
integration of mHealth technology will likely require budget
consideration of the costs of providing smartphones and
accompanying cell plansto aportion of clientsfor the duration
of services (2 years for most EP programs). Although the cost
per client isrelatively low (approximately US $1250 per client
for 2 years), thisisafinancial burden to CMHCsthat will need
to be offset by benefits such as increased billing productivity,
reduced costs of care, and reduced rates of chronic disability.
Additional costs will also need to be adjusted for, such as the
cost of additional staffing support necessary to implement and
integrate mHealth technology into standard clinic protocols.
Cost-benefit analyses of the impact of implementing mHealth
technology in EP care will be addressed in future publications.

An important question for smartphone technology
implementation research is how to increase client enrollment.
Results show that 56.5% (61/108) of clients acrossthe 4 clinics
were willing to participate in the study and 67% (41/61) of
enrolled clients completed the study. Within each clinic,
approximately half of eligible individuals enrolled, regardless
of clinic capacity, location, and type. While this level of
engagement and completion is meaningful, successful
dissemination and integration of mHealth platformsin CMHCs
will require higher enrollment rates. In this study, 3 key factors
impacted enrollment: notifying clients of the research
opportunity without violating privacy, staff turnover, and
technical glitches. Given that thistechnology wasimplemented
as part of a research study, recruitment heavily relied on the
support of participating treatment providers at the clinics to
inform clients of the protocol before research staff were ableto
approach the client. It is possible that this limitation on
enrollment would be removed if the mHealth platform was
introduced as part of standard clinical practice during intake
procedures. That is, if mHealth technology isintroduced entirely
independent of research, with no additional appointments and
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requirements to liaise with research staff, these barriers might
not exist. Additionally, there was significant turnover of
treatment providers during the course of the study; both the UC
Davis and Aldea Solano clinics experienced staff turnover
during the recruitment period. This resulted in delays in
scheduling clients and increased time between treatment
ons. Unfortunately, this negatively impacted client retention
in the study, as affected clients oftentimes stopped responding
to study outreach. Finally, difficulty with the mHealth platform
(eg, failed notification deliveries, screen freezes, repeated forced
log-outs) also likely impeded client engagement with the study,
survey response rates, and satisfaction with the platform.
Participants and treatment providers often required research
staff aid to resolve technical glitches and engagement with the
protocol was halted until technical glitches were resolved,
causing frustration. A stable, user-friendly app, combined with
real-time, in-house technical support and a clear protocol for
resolving technical issues will be necessary for successful
integration of mHealth platformsin community-based EP care.

Barriers regarding staff turnover and technological difficulties
are ones that will likely affect implementation of a similar
protocol in outpatient community settings, regardless of the
relationship to research. Effective implementation of mHealth
technology in the context of these barriers likely requires
additional staffing/person-hours, such as a client-technology
liaison, and technical support to counter the challenges of staff
turnover and technology glitches. EP clients also made
additional suggestions for improvements to the app that might
increase engagement and satisfaction, including enhancing the
user experience (eg, inclusion of visual summaries of survey
responses) and increasing the flexibility of user engagement
with the app (eg, increased variety of survey items, increased
flexibility in response times). Similarly, providers suggested
improved technical stability and dashboard enhancements that
could facilitate greater incorporation of the platform during
treatment sessions. Future studies attempting to use this
technology in EP care should prioritize aflexible user-interface
that presents accessible summaries of user data, on both provider
and client ends, and technol ogical support staff to ensure highest
satisfaction and usability.

Limitations

Four key limitations must be acknowledged. First, because this
study only sought to establish feasibility of implementing a
smartphone app in community outpatient care settings, rather
than determine treatment efficacy, a control group was not
included. To test treatment effects, future studies will need to
include a treatment as usual control condition (ie, no mHealth
add-on tool). Second, the shorter enrollment period at the Aldea
sites restricted enrollment rates in those clinics due to limited
research staff resources, highlighting the need for adequate
staffing for such a protocol. Third, because individuals who
declined to participate did not consent to research, we are unable
to assess clinical or demographic factors associated with not
consenting to use smartphone technology as part of clinical
care. Finaly, although many of the survey questions used in
this protocol are broadly applicable across mental health
diagnoses (eg, anxiety, depression, medication adherence, social
interactions), future work is needed to determine the

JMIR Ment Health 2018 | vol. 5 | iss. 1 [e15 | p.146
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

generalizability of similar platforms across a variety of
behavioral health populations and care settings.

Conclusions

Theseresults provide preliminary datato support 3 conclusions:
first, use of smartphonetechnology in EP outpatient clinicsthat
are unaffiliated with aresearch center appears feasible; second,
treatment providers are amenable to implementing smartphone

Kumar et al

are willing to use smartphone technology as part of their care
without reimbursement for survey responses. Whilethis suggests
that implementing smartphone technology is achievable and
desirable in CMHCs, it is also important to highlight the
importance of adequate staffing and technical support. Future
studies must evaluate optimal methods of meeting this
requirement while maintaining appropriate returns on investment
in mHealth technol ogy.

technology into EP treatment protocols; and third, EP clients
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Abstract

Background: Research that investigates standal one effects of a mobile phone-based cognitive behavioral therapy without any
human contact for reducing both psychological distress and risky drinking has been advancing; however, the number of studies
is still limited. A mobile phone app called Self Record that facilitates cognitive restructuring through self-monitoring of daily
thoughts and activities was devel oped in Japan.

Objective: This study conducted a nonrandomized controlled pilot trial of the Self Record app to investigate standal one effects
of the intervention on psychological distress and alcohol consumption among Japanese workers. Additionally, we examined
moderating effects of negative mood regulation expectancies, which are beliefs about one's ability to control one’s negative
mood.

Methods: A quasi-experimental design with a 1-month follow-up was conducted online in Japan from February 2016 to March
2016. A research marketing company recruited participants. The selection criteria were being a Japanese full-time worker (age
20-59 years), experiencing mild to moderate psychological distress, and having someinterest in self-record apps. Assignment to
group was based on participants’ willingnessto use the app in the study. All participants completed outcome measures of negative
mood regulation expectancies, positive well-being, general distress, depression, anxiety, and typical/most weekly alcohol
consumption.

Results:  From the recruitment, 15.65% (1083/6921) of participants met the inclusion criteria. Of these, 51.43% (557/1083)
enrolled in the study: 54.9% (306/557) in the intervention group and 45.1% (251/557) in the control group. At the 1-month
follow-up, 15.3% (85/557) of participants had dropped out. I ntention-to-treat analyses reveal ed that participantsin theintervention
group reported increased typical drinking (n2=.009) and heavy drinking (n2=.001). Adherence to using the app was |ow; 64.8%
(199/306) of participants in the intervention group discontinued using the app on the first day. Additionally, 65.7% (366/557) of
the total sample did not correctly answer the validity checks in the outcome measures (eg, “ Please select ‘mildly agree’ for this
item”). Therefore, per-protocol analyses were conducted after removing these participants. Results showed that continuing app
users (42/127) in the intervention group reported increasesin anxiety (n2=.006), typical drinking (n2=.005), and heavy drinking
(n2=.007) compared to those in the control group (85/127). Negative mood regulation expectancies moderated the effects of the
intervention for general distress (beta=.39).
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Conclusions: Results were contrary to our hypotheses. Self-recording methods of standalone maobile phone interventions may
heighten individuals awareness of their pathological thought and drinking behavior, but may be insufficient to decrease them
unless combined with a more intense or face-to-face intervention. Limitations include high attrition in this study; measures to

improve the response rate are discussed.

(JMIR Ment Health 2018;5(1):€24) doi:10.2196/mental .8984
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Introduction

Background

Computer-delivered interventions (CDIs) are therapeutic or
quasi-therapeutic interactions delivered digitally rather than
through interaction with another person. They have become
widely available over the last decade and benefits of CDIs
include cost-effectiveness and accessibility to awider population
[1]. Recent systematic reviews and meta-analyses have shown
these interventions to be effective for treating depression [2]
and anxiety [3]. For risky drinking, CDIs appear to have weak
effects at 6 months, but none at 12 months [4].

Recent increases in the number of people carrying mobile
phones have led to the development of psychological
interventions through mobile apps. Evidence-based apps are
only asmall portion of available apps, but studies have shown
that mobile phone-based CDIs have the potentia to reduce
psychologica and physical symptoms [5-7] and possibly risky
drinking [8]. Inlight of their cost-effectiveness and accessibility
to many users, mobile phone-based interventions may be useful
in ahierarchical model of treatment.

Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT) is a widely used
psychological intervention and much evidence shows its
effectivenessfor anumber of psychological disorders, including
depression, anxiety [9], and substance abuse [10]. An important
element of CBT is monitoring one's thoughts and activities.
Daily behavioral and thought records are often assigned as
homework to examine individuals lifestyle and thinking
patterns. Neimeyer and Feixas [11] found that homework
assignments that included records of thoughts, activity, and
emotional responses alleviated depression in the short term for
participants diagnosed with unipolar depression. Hundt et al
[12] found that cognitive awareness of dysfunctional thoughts
meditated the effectiveness of CBT treatments for depression.
The literature demonstrates that mobile-based CBT is effective
for reducing various psychological symptoms[13-15]; however,
studies that examined standalone effects without professional
contacts seemed to be limited [16]. To our knowledge, no other
studies have assessed standal one effects of mobile CBT or any
theory-based intervention.

Mental Health Treatment in Japan

There are various reasons that people in Japan could benefit
from CDIs. Many Japanese are unwilling to receive professional
mental health services. Studies have shown that many Japanese
view mental health problems as not a curable condition [17]

http://mental .jmir.org/2018/1/e24/

and thus have little confidence in the effectiveness of treatment
by mental health professionals. People may also avoid
face-to-face mental health care in Japan because of societa
stigmas [18]. Although advocating for receiving professional
services for mental health problemsis necessary for providing
appropriate care, alternative forms of interventions such asCDIs
may increase the accessibility of mental health servicesin Japan.

Recent research on Internet-based CBT has demonstrated
reductions in depression among the Japanese [19,20]. People
in the workforce are particularly vulnerable to psychological
distress in Japan because overwork is common and predicts
mental health problems[21]. To our knowledge, no studies have
yet been conducted with CBT-based mobile interventions in

Japan.
Negative M ood Regulation Expectancies

One possible explanation of the effect of CBT-based
interventions on psychological distress and substance use may
be that CBT-based interventions increase individuals' negative
mood regulation expectancies. Negative mood regulation
expectancies are defined as one’sbelief that, when feeling upset,
one can usethought or action to improve one’smood [22]. Much
research demonstrates that people with strong negative mood
regulation expectancies cope more adaptively with stress and
report fewer symptoms of anxiety and depression [23]. Negative
mood regulation expectancies are also associated negatively
with problematic drinking behavior, even after controlling for
alcohol consumption, motivation, and coping styles [24].
Improvement in negative mood regul ation expectancies during
the early stages of CBT is associated with greater symptom
reduction at the end of treatment and at follow-up [25,26].
Recent studies demonstrated that negative mood regulation
expectancies operate in Japan in a similar way to how they do
in the West [27,28].

Development of a M obile Phone-Delivered Cognitive
Behavioral Therapy App

We developed an app called “ jibun kiroku " [Self Record],
which allows usersto receive a CBT-based intervention on their
mobile phone (see Multimedia Appendix 1). This app focuses
particularly on self-monitoring and awareness of negative
thoughts, daily activities, and daily mood. It first provides
psychoeducation about the relationships among negative
thoughts, feelings, behavior, and physical responses (see
Multimedia Appendix 2). Users can record their daily activities
on an hourly basis, which promotes cognitive restructuring by
helping users to identify automatic thoughts, emotions, and
behavior from their daily activities (see Multimedia Appendix
3). Users can also evaluate the quality of their sleep, mood, and
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energy level, and they can track changes over the week (see
Multimedia Appendix 4).

Study Purpose

The purpose of thisstudy wasto conduct apilot trial to evaluate
feasibility of the Self Record mobile phone app. We were
particularly interested in examining standalone effects of the
Self Record app on psychological distress and alcohol
consumption. Although the intervention in this study was not
developed to treat alcohol-related problems directly, we
expected that reduction in psychological distresswould lead to
reduction in alcohol consumption, because alcohol consumption
is positively associated with stress due to the tension-reducing
properties of alcohol [29] and negatively with negative mood
regulation expectancies[24]. We hypothesized that participants
who received the intervention would show decreased
psychological distress and acohol consumption and increased
psychological well-being and negative mood regulation
expectancies (hypothesis 1). We a so hypothesized that negative
mood regul ation expectancies would moderate the effect of the
intervention on distress and acohol consumption (hypothesis
2). Self-awareness, by itself, may not necessarily ameliorate
symptoms; rather, people must have confidence that they can
successfully regulate the processes they become aware of (ie,
have strong negative mood regulation expectancies) [23].

Methods

Participation Selection

A research marketing company recruited individuals aged
between 20 and 60 years, who indicated working full time and
being “interested” or “somewhat interested” in using a
self-monitoring app on their mobile phone. We also used a
Japanese version of the Kessler Psychological Distress Scale
(K6) to select participants experiencing psychological distress
(see subseguent section for a full description of the K6).
Participants whose K6 score fell between 5 and 12, indicating
mild to moderate psychological distress, wererecruited for this
study. A total of 6921 participants were screened for eligibility,
and 1396 met criteriafor study participation.

Outcome M easures

The Japanese Negative Mood Regulation Scale assessed
negative mood regulation expectancies [27]. Forty items
complete the stem: “When I'm mildly depressed or irritated...”
Responses use a5-point scale (1=strongly disagreeto 5=strongly
agree). An exampleitemis“ Telling myself it will passwill help
me calm down.” Alphasin this study ranged from .91 to .93.

A Japanese version of the WHO (Five) Well-Being Index
(WHO-5) assessed positive well-being [30]. The scale consists
of five items that use a 6-point scale (O=at no time to 5=all of
the time). An example item is “| felt cheerful and in good
spirits” The aphasin this study ranged from .89 to .92.

A Japanese version of the K6 was used to measure general
distress [31]. The scale comprises six items that answer this
guestion: “During the last 30 days, how did you feel about the
following?’ Examplesitemsare“nervous’ and “everything was
an effort.” Participants use a 5-point scale (O=none of the time
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to 4=all of the time). Alphasin this study ranged from .84 to
.85.

A Japanese version of the Center for Epidemiological Studies
Depression Scale (CES-D) [32] measured depressive symptoms.
The scale consists of 20 items responded to with a4-point scale
(O=rarely or none of thetime [less than 1 day] to 3=most or all
of the time [5-7 days]). The items assess various depressive
symptoms (eg, “| feel sad,” “My sleep wasrestless,” “I felt that
people dislike me”). Alphas for this study ranged from .84 to
.89.

Trait anxiety was assessed using the State-Trait Anxiety
Inventory (STAI-Trait). A Japanese version was created by
Shimizu and Imae[33]. The scale consists of 20 itemsresponded
to with a 4-point scale (1=almost never to 4=almost aways).
Itemsinclude | lack self-confidence,” “1 worry over something
that doesn’t matter,” and “I feel secure” Alphas in this study
ranged from .88 to .89.

To assess typical drinking and heavy drinking in the last 30
days, the Daily Drinking Questionnaire was used [34]. For
typical drinking, participants recall atypical week and indicate
how many drinks they consumed and the time they spent
drinking each day from Monday to Sunday. For heavy drinking,
they recalled the week they drank the most alcohol. A sum score
of typical drinking and heavy drinking was calculated by
summing the drinking quantity of all seven days. Participants
reported their drinking quantity by converting all their drinks
to 500 mL of beer, which is equivalent to 1 unit of alcohal in

Japan.
Procedure

The Life Science Research Ethics and Safety committee at the
University of Tokyo in Tokyo, Japan, reviewed and approved
this study (16-88). Participants, who were registered in the
research marketing company’s pool, received a notification
about the study over the Internet. The screening for eligibility
asked potential participants whether they were willing to use a
self-monitoring app on their mobile phone. Specifics about the
app were not revealed until after participants consented to be
in the study. Because this study had to provide the intervention
to those who were interested in using the app, this study
implemented a quasi-experimental design. Participants who
were willing to use the Self Record app represented the
intervention condition, and those who were not represented the
control condition.

After participants were screened for eligibility, they read the
informed consent and then completed pretest measures in this
order: general distress, negative mood regulation expectancies,
depression, anxiety, alcohol consumption, and positive
well-being. After the 4-week intervention period, participants
in both conditionsretook theidentical battery of questionnaires.

I ntervention

Participants in the intervention condition first read a
psychoeducation section presenting the basic concepts of CBT,
which included an explanation about how thoughts affect
feelings, behavior, and physica reactions (see Multimedia
Appendix 2). Then, they were instructed to record their daily
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activities, thoughts, mood, and sleep quality, which would help
them discover and modify dysfunctional thoughts as part of
cognitive restructuring (see Multimedia Appendixes 3 and 4).
To identify the frequency of their app use, they were instructed
to send a screenshot of their weekly daily activity and thought
records at the beginning of the trial period. All participation
was conducted online.

Experimental Design and Statistical Analyses

All participants in the intervention and control groups were
included for intention-to-treat analyses. Multiple imputations
were performed to replace missing values that were lost at
follow-up. Additionally, we performed per-protocol analyses
because some variation in app use was expected and that
inaccurate responses in outcome measures indicate lack of
diligence.

For examining the effectiveness of theintervention (hypothesis
1), we treated the condition (intervention vs control), the time
(pretest and posttest), and the condition x time interaction as
independent variables. Dependent variableswere general distress
(K6), depression (CES-D), anxiety (STAI-Trait), positive
well-being (WHO-5), negative mood regulation expectancies,
typical drinking, and heavy drinking. Mixed-effect analyses of
variance (ANOVA) were performed. The condition x time
interaction examined the effect of using the intervention for 4
weeks compared to the assessment-only effect in the control
condition. An R package called “nlme’ was used to perform
thisanalysis[35].

To examine the moderating effect of negative mood regulation
expectancies (hypothesis 2), weimplemented multiple regression
analyses. Independent variables were condition (intervention
vs contral), negative mood regulation expectancies, and the
condition x negative mood regul ation expectancies interaction.
For dependent variables, we used difference in the outcome
variables between posttest and the pretest to simplify the
statistical analyses. An R package called “car” was used to
perform the multiple regression analyses [36]. For effect sizes,
we calculated beta. All analyses used the .05 level of
significance.

Power Analysis

Based on prior studies' weak effect sizes for CDIs on alcohol
consumption, we estimated at | east a sample of 393 was needed
for 80% statistical power at the P<.05 significance level.
Because high attrition and poor quality of responses were
expected, we collected beyond the number estimated by the
power analysis.

http://mental .jmir.org/2018/1/e24/

Hamamuraet d

Results

Attrition

Figure 1 shows the flowchart of this study. During recruitment
beginning in February 2017, 6921 participants were approached
for screening, 1083 of 6921 (15.65%) met eligibility criteria,
and 557 of 6921 (8.05%) completed the baseline measure. Then,
306 of 557 participants (54.9%) were alocated to the
intervention group and 251 of 557 (45.1%) to the control group
based on their self-selection regarding willingness to use the
mobile phone app. The 1-month follow-up occurred in March
2017; 58 of 306 participants (19.0%) in the intervention group
and 27 of 251 (10.8%) participants in the control group were
lost because they did not complete outcome measures.

For the frequency of the Self Record app use, 107 of 306
participants (35.0%) reported they continued using the app after
the first day, 63 participants (20.6%) used it for more than a
week, 37 participants (12.1%) used it for more than 2 weeks,
14 participants (4.6%) used it for more than 3 weeks, and 8
participants (2.6%) used it for more than 4 weeks.

Participant Characteristics

Of the 557 participants enrolled in the trial, 230 (41.2%) were
women. The mean age was 38.82 (SD 9.58) years. Regarding
work status, 399 of 557 (71.6%) reported employment by a
company, 42 of 557 (7.5%) reported employment by the
government or a nonprofit organization, 35 of 557 (6.3%)
reported self-employment, and 17 of 557 (3.1%) reported
working as a professional (eg, lawyer, accountant, and medical
staff).

Data Screening

Data were screened for missingness, outliers, normality, and
heteroscedasticity. All measures were winsorized to adjust
outliers. For the K6, CES-D, and WHO-5, square-root
transformation was used, and for typical drinking and heavy
drinking, logarithmic transformation was used to adjust for
positive skewness and kurtosis.

Descriptive Statistics

Descriptive statisticsare shown in Table 1. Multivariate analysis
of variance indicated no significant group differences in the
pretest variables (F; 540=0.95, P=.47). The mean scores on the
K6 and CES-D were higher than in other studies that examined
Japanese workers [19,20], indicating higher levels of
psychological distress among participantsin this study.
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Figure 1. The Consolidated Standards of Reporting Trials (CONSORT) extension flow diagram.
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Intention-to-Treat Primary Analyses

For intention-to-treat analyses, mixed-effect ANOVA was used
to assess the main effects of condition and time, and the
condition x time interaction (hypothesis 1). Table 2 shows
results of the analyses. The main effect of condition was
significant for typical drinking (n?<.001) and heavy drinking
(n%=.002). Participantsin theintervention group reported higher
typical and heavy drinking than did those in the control group.
The main effect of time was significant for WHO-5 (n°=.003),
negative mood regulation expectancies (nN2=.004), K6 (n°=.002),
CESD (n?=.003), typical drinking (n?<.001), and heavy
drinking (n?=.002). At the 1-month follow-up, participants

reported higher scores on the WHO-5, K6, CES-D, typical
drinking, and heavy drinking, and lower negative mood
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regulation expectancies compared to baseline. The condition x
time interaction was significant for typical drinking (n 2= 009;

see Figure 2) and heavy drinking (n?=.001; see Figure 3). For
both typical and heavy drinking, participantsin theintervention
group reported higher scores at the 1-month follow-up compared
to the participants in the control group.

We al so examined the moderation by negative mood regulation
expectancies of the effect of the intervention (hypothesis 2).
Because three-way interactions are often difficult to interpret,
we implemented multiple regression analyses. Independent
variables were group (intervention and control), negative mood
regulation expectancies, and the group x negative mood
regulation expectancies interaction. Dependent variables were
changes from baseline to 1-month follow-up of outcome
variables. None of the results were statistically significant.
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Table 1. Mean and standard deviation of outcome measures (N=557).
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Test? Control, mean (SD) Intervention, mean (SD)
NMRE

Pretest 120.86 (12.59) 120.84 (14.70)

Posttest 119.66 (12.60) 118,58 (15.73)
WHO-5

Pretest 14.25 (4.91) 14.65 (5.23)

Posttest 14.59 (4.73) 15.18 (5.25)
K6

Pretest 7.40 (4.27) 7.43 (4.80)

Posttest 7.98 (4.76) 8.08 (4.75)
CESD

Pretest 19.44 (7.75) 19.62 (8.81)

Posttest 20.21 (8.24) 21.59 (9.32)
STAI-Trait

Pretest 49.83 (7.30) 49.91 (8.29)

Posttest 49,57 (6.80) 50.53 (8.64)
Typical drinking

Pretest 6.15 (7.63) 6.70 (8.93)

Posttest 5.67 (6.16) 6.60 (6.77)
Heavy drinking

Pretest 6.96 (8.63) 8.89 (12.03)

Posttest 6.94 (7.51) 8.12(8.21)

8CES-D: Centers for Epidemiological Studies Depression; K6: Kessler Psychological Distress Scale; NMRE: Negative mood regulation expectancies;
STAI: State-Trait Anxiety Inventory; WHO-5: WHO (Five) Well-Being Index.

Table 2. Intention-to-treat primary analyses: effects of condition, time, and condition x time interaction on outcome variables.

Test? Condition Time Condition x time

X% P n? X% P n2 X% P n?
NMRE 0.3 .61 <.001 10.7 .001 .004 1.0 .33 .002
WHO-5 14 .23 .001 5.0 .03 .003 0.1 71 .006
K6 0.02 .89 <.001 5.9 .02 .002 0.6 .45 .01
CES-D 0.7 .40 <.001 14.2 <.001 .003 28 .10 .03
STAI-Trait 13 .52 <.001 0.5 A7 <.001 25 .29 .004
Typical drinking 9.5 .009 <.001 8.9 .003 <.001 13.9 .001 .009
Heavy drinking 10.1 .006 .002 8.0 .003 .002 8.7 .01 .001

8CES-D: Centers for Epidemiological Studies Depression; K6: Kessler Psychological Distress Scale; NMRE: Negative mood regulation expectancies;
STAI: State-Trait Anxiety Inventory; WHO-5: WHO (Five) Well-Being Index.
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Figure 2. Changeintypical drinking as a function of condition and time in the intention-to-treat analysis.
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Figure 3. Changein heavy drinking as a function of condition and timein the intention-to-treat analysis.
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Per-Protocol Secondary Analyses

Theintention-to-treat analyses were problematic dueto attrition;
approximately two-thirds of the participants (65.0%, 199/306)
in theintervention group discontinued using the app on thefirst
day. In addition, two-thirds of the participants in both groups
(65.7%, 366/557) incorrectly answered validity items. As a
result, substantially lower alphas for outcome measures were
observed when these participants were included in reliability
analyses, suggesting random or inattentive responding. For these
reasons, we conducted per-protocol analyses by excluding
participants who discontinued using the app after the first day
and answered the validity items incorrectly. Forty-two
participantsin theintervention and 85 participantsin the control
remained in the analyses.
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1-Month Follow-up
Time

Table 3 shows results of the per-protocol secondary analyses.
A mixed-effect ANOVA reveded that the main effect of
condition was significant for K6 (n°=.09). Participants in the
intervention group reported significantly lower K6 scores than
did those in the control group. The main effect of time was
significant for negative mood regul ation expectancies (n=.009).
Participants reported significantly lower negative mood
regul ation expectancies at the 1-month follow-up. The condition
x time interaction was significant for anxiety (n?=.04), typical
drinking (n?=.06), and heavy drinking (n?=.09). Participantsin
the intervention group reported higher scores for all three
outcome measures at the 1-month follow-up compared to the
control group.
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Table 3. Per-protocol secondary analyses: effects of condition, time, and condition x time interaction on outcome variables.

Test? Condition Time Condition x time

X25 P r]2 X26 P r]2 X27 P r]2
NMRE 14 .23 .02 4.6 .03 .009 15 22 .01
WHO-5 14 24 .01 0.2 .65 <.001 0.01 .92 <.001
K6 12.2 <.001 .09 0.7 41 .009 0.5 A7 .04
CESD 20 .16 .03 0.006 94 .003 14 .23 .008
STAI-Trait 39 14 .05 11 .29 .002 6.7 .04 .04
Typical drinking 0.4 81 <.001 0.1 82 02 7.4 .03 .06
Heavy drinking 1.0 .60 <.001 0.2 .69 .04 12.2 .002 .09

8CES-D: Centers for Epidemiological Studies Depression; K6: Kessler Psychological Distress Scale; NMRE: Negative mood regulation expectancies;
STAI: State-Trait Anxiety Inventory; WHO-5: WHO (Five) Well-Being Index.

For moderation by negative mood regulation expectancies
(hypothesis 2), the condition x negative mood regulation
expectancies interaction predicted general distress (beta=.39,
P=.03). Among participantswith high negative mood regul ation
expectancies, those in the intervention group reported higher
general distress compared to those in the control group.
However, there was no difference among those with low
negative mood regulation expectancies.

Discussion

This study examined standal one effects of a CBT-based mobile
intervention called Self Record on psychological distress and
drinking consumption. The intention-to-treat analyses revealed
that participants who used the Self Record app reported
increased typical drinking and heavy drinking, which was
contrary to our hypothesis. In the per-protocol secondary
analyses, we removed participants who discontinued using the
app on thefirst day and participants who showed inattentiveness
in answering outcome measures. The per-protocol analysis
reveal ed that participants who used the intervention more often
over the4-week trial period reported increasesin anxiety, typical
drinking, and heavy drinking compared to those who rarely
used the intervention or members of the control group. The
effect sizes were small to medium.

The goal of the intervention in this study was to raise
participants awareness of potentially pathological thinking and
to discover solutions to it. The first objective may have
succeeded, raising participants’ awareness of their maladaptive
patterns; however, the intervention apparently did not help
participants self-treat their problematic thinking. Consequently,
this heightened awareness may have affected results in two
ways: (1) people may have reported increasesin distress because
they became more aware of their distress, and (2) such
awareness may have started avicious cyclein which heightened
awareness|ed to greater distress, which theinterventionsfocused
their awareness on.

Our result was contrary to previous studies that demonstrated
the positive effects of mobile phone-based interventions on
psychological distress[14,15]. One difference of these studies
designs is that their participants had personal contacts with a
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mental health professional or researcher to discuss their
experience with the interventions, whereas participants in this
study focused on self-monitoring and had no personal contacts
with any professional. It is possible that contact with the
professional was more responsible for symptom improvement
than wasthe CDI in prior studies. Gagjecki et a [37] investigated
a standalone mobile-based intervention for reducing risky
drinking. They a so found that using the mobile app led to more
frequent alcohol use among men. Standalone use of CDIswas
completely reliant on the participants for its success. Our
findings and those of Gajecki et a highlight that, if participants
are not capable of successfully using the information the
intervention provides, the intervention may have unintended
negative consequences.

We aso investigated the moderating role of negative mood
regulation expectancies on the effect of the intervention. The
level of negative mood regulation expectancies affected the
impact of the intervention on general distress. Among
participants with high negative mood regulation expectancies,
thosein the control condition showed decreases, whereas those
in the intervention condition showed increases in general
distress. The unexpected effects of the Self Record app on
general distress were more evident among those with high
negative mood regulation expectancies than those with low
negative mood regulation expectancies. More studies are
necessary to investigate the moderating role of negative mood
regulation expectancies on CDI psychological interventions.

There are severa limitations of this study. First, this study used
a quasi-experimental design, in which only those who were
interested in using the mobile phone-based intervention were
placed in the intervention group. Although there were no group
differences in measures at pretest, it is still possible that some
unmeasured factor was responsible for changes from pretest to
posttest. More research needs to be conducted to confirm the
findings of this study. Confounding variables, such as
participants’ willingness to use the intervention or other
characteristics, might have contributed to the findings in this
study. Also, the study was conducted during the last month of
the fiscal year in Japan and the participants, who were all
full-timeworkers, may have been experiencing workplace stress.
This environmental factor may have contributed in theincrease
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in their stress in general and may have overshadowed the
influence of personality variables.

Second, there was a high attrition rate in this study. Although
attrition at 1-month follow-up was not relatively high (15.3%,
85/557), 65.0% (199/306) of the participantsin theintervention
group discontinued using the app on thefirst day. Furthermore,
65.7% (366/557) of the total sample incorrectly answered all
the accuracy-check items. Someliterature pointsto high attrition
as acharacteristic of many Internet-based studies [38], but this
attrition may limit the generalizability of our results.

Nevertheless, this study may suggest unintended effects of
standal one use of mobile-based CDIsfor Japanese experiencing
moderate stress. The mobile intervention may be beneficial
when it iscombined with other interventionsthat include contact
with professionals to discuss thoughts and behaviors. This
contact would allow clinicians to adjust interventions that |ead
countertherapeutically to higher distress. More intense

Hamamuraet d

computerized interventions or face-to-face psychotherapy may
be necessary to alleviate psychological stress.

Future studies may use more rigorous research designs, such
as a randomized controlled trial. If standalone computerized
self-monitoring increases people’s anxiety and drinking
behavior, future studies may clarify mechanisms for such
increases. There are several waysto improvelow responserates.
First, reminders can be sent to participants about using the app
because this study did not provide any reminders. Second,
participants could receive more specific instructions for using
the app, so that they could focus on the daily activities and
negative thoughtsthey prefer to work on with the app. Thiswill
focus their thinking on the most important thoughts for
intervention. Third, future studies should design appswith more
automatic functions, such as syncing with other apps to record
dleep time, to reduce the manual entries needed to be done by
users.
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Abstract

Background: Electronic mental health interventions (eMental health or eMH) can be used to increase accessibility of mental
health services for mood disorders, with indications of comparable clinical outcomes as face-to-face psychotherapy. However,
the actual use of eMH in routine mental health care |ags behind expectations. | dentifying the factors that might promote or inhibit
implementation of eMH in routine care may help to overcome this gap between effectiveness studies and routine care.

Objective: This paper reports the results of a systematic review of the scientific literature identifying those determinants of
practices relevant to implementing eMH for mood disordersin routine practice.

Methods: A broad search strategy was developed with high sensitivity to four key terms: implementation, mental health care
practice, mood disorder, and eMH. The reach, effectiveness, adoption, implementation, and maintenance (RE-AIM) framework
was applied to guide the review and structure the results. Thematic analysiswas applied to identify the most important determinants
that facilitate or hinder implementation of eMH in routine practice.

Results: A total of 13,147 articles were screened, of which 48 studies were included in the review. Most studies addressed
aspects of the reach (n=33) of eMH, followed by intervention adoption (n=19), implementation of eMH (n=6), and maintenance
(n=4) of eMH in routine care. More than haf of the studies investigated the provision of mental health services through
videoconferencing technol ogies (n=26), followed by | nternet-based interventions (n=20). The majority (n=44) of the studieswere
of a descriptive nature. Across all RE-AIM domains, we identified 37 determinants clustered in six main themes: acceptance,
appropriateness, engagement, resources, work processes, and |eadership. The determinants of practices are expressed at different
levels, including patients, mental health staff, organizations, and health care system level. Depending on the context, these
determinants hinder or facilitate successful implementation of eMH.

Conclusions: Of the 37 determinants, three were reported most frequently: (1) the acceptance of eMH concerning expectations
and preferences of patients and professional s about receiving and providing eMH in routine care, (2) the appropriateness of eMH
in addressing patients mental health disorders, and (3) the availability, reliability, and interoperability with other existing
technologies such as the electronic health records are important factors for mental health care professional s to remain engaged
in providing eMH to their patients in routine care. On the basis of the taxonomy of determinants of practices developed in this
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review, implementation-enhancing interventions can be designed and applied to achieve better implementation outcomes.
Suggestions for future research and implementation practice are provided.

(JMIR Ment Health 2018;5(1):€20) doi:10.2196/mental .9769
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Introduction

Background

Electronic mental health interventions (eMental health or eMH)
for mood disorders such as depression can increase reach and
accessibility of mental health services while maintaining
comparable clinical outcomes asface-to-face interventions and
superior outcomes compared with waiting lists [1-3]. eMH
encompasses the use of digital technologies and new mediafor
the delivery of screening, health promotion, prevention, early
intervention, treatment, or relapse prevention, as well as for
improvement of health care delivery (eg, electronic patient files),
professional education (e-learning), and Web-based research in
thefield of mental health [4]. Research on the trand ation of the
results of these studiesinto routine careis scarce. Trandational
research can have two dimensions: dissemination and
implementation of an innovation in clinica practice.
Dissemination concerns the passive and active spread of
information about eMH to relevant stakeholders, including
consumers, clinical care providers, and decision- and policy
makers. |mplementation refersto the process of embedding and
integrating new practicesinto actual care settings[5,6]. It seems
that eMH interventions are reasonably well disseminated to
clinical practice given that a number of preconditions are
fulfilled, such asthe availability of technical infrastructuresand
proper reimbursement of these services [7]. Nevertheless, the
actual use of eMH in routine mental health care lags behind
expectations. It isunclear why implementation of eMH remains
difficult.

A logical approach in addressing thisimplementation challenge
is to identify the factors that might promote or inhibit
implementation of eMH in routine practice [8]. On the basis of
these determinants, implementation-enhancing interventions
might be designed and applied with the aim to improve
implementation processes and upscaling of eMH care. Many
determinants of different care practices have been identified for
a variety of clinica interventions. For example, Krause and
colleagues[9] identified over 600 context-specific determinants
thought to be relevant in implementing evidence-based
interventions for patients with chronic health conditions,
including depression in the elderly, chronic obstructive
pulmonary disease, and obesity. Examples of these determinants
are status and quality of evidence and clinical recommendations,
characteristics of the innovation, delivery modalities,
reimbursement modalities, implementation leadership, and
organizational readiness [10-12]. Similarly, examples of
implementation barriers for eMH include the perceived
importance of computer literacy skills, knowledge and
awareness of existing eMH services, as well as credibility of
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these services [13]. In turn, many of these determinants have
been clustered and framed, currently resulting in more than 60
frameworks used to study and understand implementation
processes[14,15]. Although such determinants and frameworks
are valuable and comprehensive, they lack specificity to any
category of intervention and therefore, provide little practical
detail to prioritize determinants and guidance for action to
improve the implementation of eMH interventions.

The reach, effectiveness, adoption, implementation, and
maintenance (RE-AIM) framework provides aheuristic tool for
bridging interventions' internal validity established in
well-controlled conditions and their external validity in
real-world conditions [16,17]. It is designed to evaluate the
public health impact of health promoting interventions, and it
iswidely used inimplementation research [18]. Theframework
covers five intervention-related areas of impact: (1) reach as
the ability to address those in need of an intervention, (2)
effectiveness in terms of the impact of interventions on health
outcomes, (3) adoption as a decision to proceed with
implementing the clinical intervention, (4) implementation as
the process of embedding and integration of theintervention in
routine practice and its consistency of delivery and costs, and
(5) maintenance as the institutionalization of the intervention
inroutine care[16,18-20]. Considering the current evidence-base
for eMH and the increasing emphasis on comparative
effectiveness research in testing clinical and cost-effectiveness
of eMH [21], the RE-AIM framework might be a valuable tool
to structure determinants of practices that are specific to eMH.

Research Question

Given the absence of acomprehensive overview of determinants
of practices, we systematically reviewed the literature to devel op
ataxonomy relevant to theimplementation of eMH. Knowledge
on these determinants can inform the study of interventionsthat
aim to improve theimplementation of eMH in routine practice.
The following research question guided the research; “What
determinants of practice are identified as relevant to
implementing eMH interventions for mood disordersin routine
practice?’” A broad view on eMH and care practice settings,
including clinical and community practices, was adopted to
provide a comprehensive taxonomy of determinants of mental
health practice relevant to implementing eMH.

Methods

Study Design

A systematic review of scientific literature was conducted.
RE-AIM was used to structure the review. Various
implementation studies in the area of mental health care using
RE-AIM substantiate the utility of this framework, including
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evaluations of the implementation of behavior mental health
assessment tools[22]; smoking cessation interventionsin people
with mental illnesses [23]; mental health, substance abuse, and
health behavior interventionsinto specific primary care behavior
health programs [24]; tele-mental health consultation program
in pediatric primary carein rural settings [25]; and assessing a
therapist’s role in eMH for patients with depressive disorders
[26].

Search Strategy

Due to the novelty of the topics concerned (ie, eMH and
implementation), a broad search strategy was developed with
high sensitivity to four key terms (as opposed to a focused
strategy with higher specificity [27]): “implementation,” “mental
health care practice,” “mood disorder,” and “eMental-health.”
No time frame was applied. On the basis of literature,
benchmark definitions for these concepts were devel oped, and
atotal of 408 synonymswere formulated for the search strings.
A trained librarian guided the formulation of the search strings.
The benchmark definitions and search strings are included in
Multimedia A ppendix 1. The search was conducted in July 2015
inthe threemain bibliographical databases (PubMed, PsycINFO,
and EMBASE). All identified papers were examined for
eigibility by two researchers (CV and MM) independently.
Disagreements were solved by discussion and, where necessary,
moderated by athird researcher (AK) to reach consensus.

Inclusion and Exclusion Criteria

The inclusion and exclusion criteria are shown in Textboxes 1
and 2.

Data Extraction

A systematic qualitative narrative approach was applied for the
data extraction, analyses, and synthesis of the results [28-30].
A field guide was developed to extract relevant data from the

Textbox 1. Inclusion criteria.

Viset a

retained articles. Items included the study aim, methods, the
psychotherapeutic intervention, eMH technology applied, type
of mood disorder, implementation intervention (eg, training of
professionals, or a focused marketing campaign to raise
awareness of eMH among patients), settings, sample(s),
recruitment procedures, results, and findings in terms of
determinants of practice. The data were tabulated and
categorized in accordance with four of the five RE-AIM
dimensions: reach, adoption, implementation, and maintenance.
Table 1 presents definitions and adaptations to the RE-AIM
dimensions that we applied for the purpose of this study.
Effectivenesswas not addressed in thisreview asamplereviews
on the clinical effectiveness of eMH for mood disorders are
available[1-3]. The implementation dimension was broadened
to also include the purposive implementation interventions that
might have been employed to achieve better implementation
outcomes.

Analysesand Synthesis

Thematic analysiswas applied to identify the recurrent and most
important determinantsto implementing eMH in routine practice
(ie, themes) arising in theincluded literature. Thematic analysis
isacommon method for identifying, grouping, and summarizing
findings from included studies in narrative review [29]. The
(groups of) determinants were devel oped inductively (ie, without
apriori defined topics guiding the analysis). We did not apply
a threshold for recurrence of certain themes in the data. Data
were extracted by three researchers (CV, MM, and LB)
independently. Datafiles were merged and discrepancies solved
by discussion to reach consensus. Freely available reference
management software (Mendely, Elsevier), a spreadsheset
(Microsoft Excel, Microsoft Corporation), and qualitative
analysis software (ATLASLi, Scientific Software Devel opment
GmbH) were used to organize and conduct the selection, data
extraction, and data analysis.

randomized controlled trial design

Web, or mobile technologies to deliver mental health care)

3. The psychotherapeutic intervention targeted a mood disorder.

implementation of eMH.

5. Thestudy took place in routine mental health care settings.

1. Reporting of empirical research such as observational studies using ethnographic methods or experimental studies following a pre-post or

2. Thepsychotherapeutic intervention under study had an information and communication technology (ICT) component (eg, using videoconferencing,

4. The study targeted (1) an adult population, (2) mental health care professionals (HCPs) or, (3) other persons or organizations involved in

Textbox 2. Exclusion criteria.

1. Studieswere reporting clinical effectiveness data only.

3. Thefull-text article was not available in the English language.

2. Thefull-text article was not available through Open Access or library loaning services.
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Table 1. Dimensions of reach, effectiveness, adoption, implementation, and maintenance (RE-AIM); their definitions; and its focus.

Dimension Definitions [16] Comment

Reach Participation ratio of patients and their characteristics

Effectiveness Impact of the (clinical) intervention on patients’ health, quality Not addressed in this study
of life, and economic outcomes

Adoption Proportion and representativeness of staff and organizations

delivering the services

Implementation

Maintenance
routine care practice

(Clinical) interventions' fidelity and (implementation) costs

Added: deliberate and purposive actions to implement eM H2[31]

Extent to which the intervention is and remains to be part of

%MH: electronic mental health interventions, or eMental health.

Results

Study Selection

The searches resulted in 16,718 records. After removing the
duplicates, 13,417 uniquetitlesremained and were screened for
eligibility against the inclusion and exclusion criteria. In total,
13,159 articles were excluded on the basis of the information
intitlesand abstracts. A total of 258 articles were retained, and
after examining the full-text articles, atotal of 48 studies were
included in the analysis. Figure 1 provides an overview of the
inclusion and exclusion of studiesin the different phases of the
systematic review.

General Study Characteristics

Table 2 provides an overview of the main characteristics of the
studies, including the RE-AIM dimension(s) addressed, target
disorder, therapeutic principles, technology applied, guidance
modalities, and study design.

Most studies investigated reach (n=33), followed by adoption
(n=19), implementation (n=6), and maintenance (n=4). The
specific type of the target disorder was often described in broad
terms such as common mental disorders or mood disorders
(n=20), or in exemplary disorders such as depression or anxiety
(n=17). Most studies (n=39) did not explicitly report the
therapeutic principles of the clinical intervention that was
implemented. More than half of the studies investigated the
provision of mental health servicesfor mood disordersthrough
videoconferencing technologies (n=26), most often by using
videoconferencing for support and consultations. The remainder
of the studies focused on Internet-based interventions (n=20).
Three studies looked at purely self-help interventions (through
Web and mobile technologies), and 10 studies did report on a
specific eMH intervention but did not report the guidance
modality. Eighteen studies specified the eMH intervention and
described the guidance modality. The majority (n=44) of the
studies were of an observational, that is, descriptive nature.
Most of these (n=20) applied mixed-methods (eg, asurvey and
semistructured interviews), followed by a large proportion
(n=16) of studies that applied qualitative methods such as
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ethnography or consensus-seeking methods using focus-group
discussions. Five studies were of an experimental design,
applying either quantitative or mixed-methods. More
information about the specific studies’ aims, designs, settings,
participants, and clinical and implementation-related
interventions are reported in Multimedia Appendix 2.

Deter minants of Practice

In total, 37 specific determinants of practices relevant to
implementing eMH in routine care were identified. The 37
determinants were clustered resulting in a taxonomy of six
groups: (1) acceptance of eMH by patients and service delivery
staff, (2) appropriateness or clinical relevance of eMH, (3)
engagement of participants in implementing and delivering
eMH, (4) resources for implementing and delivering eMH, (5)
work processes in delivering eMH, and (6) leadership in
implementing and delivering eMH. Group definitions are
provided in Table 3. The spider diagram in Figure 2 shows that
the majority of studies reported determinants in the domain
reach that were rel ated to acceptance (n=34) and appropriateness
(n=23). When categorized under RE-AIM, reach and the domain
adoption were studied most often, addressing determinants
related to acceptance (n=17), appropriateness (n=11), and
engagement (n=10). Least investigated were the domains of
implementation and maintenance.

A detailed list of the determinants is included in Table 4,
including their definitions, main perspective, RE-AIM
dimensions, and referencesto the source articles. Thefollowing
subsections detail the determinants for each of the four RE-AIM
domains. The perspective from which become apparent are
included, differentiating between (1) patients, (2) staff
(individuals and groups) involved in delivering mental health
services, (3) organizations as the functional and administrative
structures aimed to deliver mental health care, and (4) the system
perspective as the human and material resources and
organizational arrangements on acommunity level aimed at to
preserve, protect, and restore peoples’ health [32]. Moredetailed
information, including the related excerpts of texts retrieved
from the articles, are in Multimedia Appendix 2.
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Figure 1. Information flow through the different phases of the systematic review.

H Articles excluded on basis of inclusion/exclusion criteria (n = 13,159) |

Full-text articles excluded (n=209), for reasons of:

\J/ - Non-primary research (protocols, abstracts, editorials, methodology, etc.) (n=59)

- Not aimed at eMental health for adult aged population (n=48)

- Feasibility studies including piloting and design studies (n=28)

- Not addressing mood disorders (n=20)

- Clinical efficacy and effectiveness studies (n=17)

\|/ - Not focussed at implementing a service in routine practice (n=11)
- Dissertation, books, and policy reports including guidelines (n=9)

- Single retrospective case descriptions (n=11)

- Unretrievable and/or not available in English (n=6)

- Combined due to reporting on same research (n=1)

=
=]
‘2 | Records identified in PubMed,
= PsycINFO, and Embase
= (n=16718)
L
= v
Records after dublicates
removed
o (n=13,417)
J
@ | Titles and abstracts assessed
for elgibility
(n=13,417)
2
= Full-text articles assessed
Eﬂ for eligibility
=] (n=258)
it Studies included in
E analysis
_‘_E (N =48)
Reach

The domain reach includes determinants of practices that are
related to patients' participationin eMH and their characteristics.
Of the 33 studies that were categorized under reach, most
investigated patients' and mental HCPs perceptionsand attitudes
of patients and professionals (n=20), or the actual use (n=9) of
eMH in a routine care setting. Most studies were of an
observational nature (n=31). Two studies used an experimental
design for testing interventions aimed at increasing access and
use of eMH.

From the perspective of patients, two main groups of factors
appeared to be relevant in implementing eMH in routine care:
acceptance and appropriateness. Determinants grouped under
acceptance concern the perceived and actual feasibility of
interacting with eMH. For example, knowledge about the
existence of eMH ( awareness, n=13) and technol ogical aspects
of the treatment (eg, usability and stability, n=10) were most
often reported in the included literature.

Determinants categorized under appropriateness refers to the
patients perceived fit, relevance, or compatibility of eMH in
addressing his or her mental disorder. Within this group, the
professional-patient relationship was reported most often by
both care providers and patients to be an important aspect that
reguires consideration when implementing eMH. For example,
the perceived importance of interaction and verba
communication was highlighted by van der Vaart, et a [58],
showing that the lack in nonverbal communication in Web-based
treatments can pose limits to discussing more difficult issues
with patients.

From the perspective of staff, engagement emerged as a group
of factors next to the determinants grouped under acceptance
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and appropriateness. Engagement relates to the sustained and
effective involvement of staff in implementing and delivering
eMH for mood disorders in routine care. Most notably,
engagement seem to be related to the organizing structures,
policies, and procedures within an organization (n=4), as well
asthe availability and stability of the required information and
communication technology (ICT; n=4). For example, in a
qualitative study on expectations of both patients and health
professionalsin commencing in Internet-based psychotherapy,
Montero-Marin et al [48] noted the importance of standardizing
Web-based interventionsin anintegrated service delivery model.

From the perspective of mental health service providing
organizations, resources in terms of available and stability of
facilitating infrastructure was mentioned (n=2) as an important
determinant. In addition, the modus operandi in service delivery
both in terms of primary care processes (eg, referral pathways,
n=2) as well as facilitating processes (eg, administrative and
ICT support and billing processes, n=1) require consideration
when implementing eMH in routine practice. Additionally,
leadership in terms of existing cultures, strategies, and priorities
emerged from the included articles as a determinant of practice
(n=1). Regarding the primary care processes, Buist et al [43]
showed that considering eMH as a valid service option can
influence actual application. Differencesin actual use might be
caused by differing level s of interest and experienceintheeMH
service of the service managers.

At health care system level, there were three aspects reported
to be of importance, namely policy-making processes (n=2),
the availability of appropriate resourcesincluding qualified staff
(n=2), and collaboration and cooperation within the system and
across disciplines (n=1).
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Table 2. Overview of studies categorized per reach, effectiveness, adoption, implementation, and maintenance (RE-AIM) domain; technology applied;
target disorder; therapeutic principles; and study design.

Characteristic Reach (n=33) Adoption (n=19)  Implementation ("=6) Maintenance (n=4) n?

Target disorder

Depressive disorder 8 3 2 — 10
Mood disorders® 16 9 — 2 20
Not specified? 8 7 4 2 17
Therapeutic principles ©
Cogpnitive behavior therapy 5 3 2 — 8
Other (eg, mindfulness) 1 — — — 1
General psychotherapy 27 16 4 4 39
Technology applied
Internet-based (unguided) 2 — — — 2
Internet-based (guided’) 3 3 1 — 5
Internet-based (minimal guidance) 1 — — — 1
Internet-based (therapist guided) 1 — — — 1
Internet-based (blended) 1 1 — — 1
Internet-based (not specified9) 8 2 1 — 10
Computer-based 1 1 — —
mobile health (unguided) 1 — — — 1
Videoconferencing 15 12 4 4 26
Study design
Experimental—quantitative methods 2 — — — 2
Experimental—mixed-methods — 2 1 — 3
Observational—qualitative methods 10 9 2 1 15
Observational—quantitative methods 6 1 — 1 8
Observational—mixed-methods 15 7 2 2 20

&The nin this column are unique references. Some studies were categorized under more than one RE-AIM dimension.
bRefersto no studies categorized under that condition.
®Mood disorders including depressive disorder and/or in combination with other mental health disorders.

dRefers to the studies that described the target disorder in exemplary wordings without becoming specific. The generic wordings related to mood
disorders.

®Not all studies specifically discussed the target disorder or psychotherapeutic principles of the service as studies focused, for example, on perceptions
of the delivery method relevant to implementation and not on the specific treatment itself.

fSome form of guidance; guidance modality and intensity was not specified.
9INot specified if it was aguided intervention or self-help.
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Table 3. Identified groups of determinants of practice and their definitions.
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Group

Definition

Determinants

Acceptance

Appropriateness

Engagement

Resources

Work processes

Leadership

The perception among patients, providers, organizations, and
systems that eMH? i's agreeable, congenial, or satisfactory.

The perceived fit, relevance, or compatibility of eMH for the
patient in addressing his or her mental disorder.

Continuing implementing, delivering, and receiving eMH and
remain doing so in the context of concrete treatment plans.

The availability and appropriateness of resources required in
implementing and delivering eMH, including human resources,
equipment, funding, and other infrastructural aspects.

The course of action (modus of operandi) in service delivery
and all other tasks and responsibilitiesmental health care service
organizations have.

Directing and controlling the working processes and organizing
activities that enable implementation and delivery of eMH.

Access to treatment; expectations and preferences; observability
and experience; evidence base; convenience; technology;
awareness; skills and competences; privacy; clinical cultures;
education; costs; policy; health care system structures

Professional-patient interaction; effectiveness; personal need;
flexibility; negative effects; safety; patient characteristics

Organizational structures and procedures; |eadership; staffing
and roles; access and reliability of ICT®; time; collaboration

Personnel; funds; infrastructure

Primary process; facilitating processes

Culture; communication; management; strategies and priorities;
external relations

%eMH: electronic mental health interventions, or eMental health.
BICT: information and communication technol ogy.

Figure2. Spider diagram of the spread of the number of studies (n=48) categorized under the RE-AIM dimensions and the six main groups of determinants
weidentifiedin literature: acceptance, appropriateness, engagement, resources, work processes, and leadership. RE-AIM: reach, effectiveness, adoption,
implementation, and maintenance.

Maintenance

Reach

64

Implementation
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Table4. Determinantsof practiceidentified in theliterature mapped on each reach, effectiveness, adoption, implementation, and maintenance (RE-AIM)
dimension, including their proposed definitions, main perspective, and references. Indented are determinants grouped within a group of determinants.

Cluster/Determinant Perspective RE-AIM? n  References

Acceptance: the perception among patientsand provider sthat using eM HP
isagreeable, congenial, or satisfactory

Access to treatment: the state of accessibility and the act of accessing Patient R A 9 [33-41]
mental health services.

Expectations and preferences: individual and collective attitudes, expecta-  Patient R, A, I 12 [34,37,41-50]
tions, and preexisting preferences about receiving and providing mental
health care in general and eMH specifically.

Expectations and preferences: individual and collective attitudes, expecta-  Staff R,A, I 13 [43,48,51-61]
tions, and preexisting preferences about receiving and providing mental M
health carein general and eMH specifically.

Observability and experience: the possibility and actual of observationsin  Staff R, A, I 7 [43,51-53,59,62,63]
use (seeing or hearing about the treatment) and experiences of staff in the
process of accepting eMH as avalid treatment option.

Evidence-base: the scientific evidence of the feasibility and effectiveness  Staff R,A,I 3 [46,52,61]

of eMH.

Convenience: the comfort experienced by patientsin accessing and receiving  Patient R,A, I 14 [33,34,39-42,47,59,60,62,64-67]
mental health care, including overcoming geographical distances, time M

constraints, and availability of treatment materials.

Technology: the technical aspects of eMH, including availability of and Patient R,A,M 11 [34,35,37,42,48,49,51,54,55,66,68]
familiarity with ICT, complexity, usability, and working procedures.

Convenience: the comfort experienced by patientsin accessing and receiving  Staff RA, I, 8 [43,51-57]

mental health care, including overcoming geographical distances, time M

constraints, and availability of treatment materials.

Technology: the technical aspects of eMH, including availability of and Patient R,A,M 14 [34,37,44-46,48-51,59,60,69-71]
familiarity with ICT, complexity, usability, and working procedures.

Technology: the technical aspects of eMH, including availability of and Staff R,A, I 8 [43,46,51,53,62,63,71,72]
familiarity with ICT, complexity, usability, and working procedures. M

Skills and competences: specific personal capacities and meansrequired  Patient R,A 7 [33,39,48,51,54,59,73]

for receiving (patients) or providing (staff) eMH.

Skills and competences: specific personal capacities and meansrequired  Staff R,A, I 5 [48,54,55,61,66]

for receiving (patients) or providing (staff) eMH. M

Privacy: respecting patients' and providers' freedom from unauthorized Patient R, A 4 [35,48,49,73]

intrusion, including discretion and confidentiality.

Privacy: respecting patients' and providers freedom from unauthorized Staff R, A 1 [48]

intrusion, including discretion and confidentiality.

Clinical culture: socially defined and agreed “ways of doing,” including Staff R,A, I 6 [43,53,60,61,65,67]

norms, habits, and roles. M

Education: training of staff in providing eMH in routine care, including Staff R, A, I 13 [43,46,51-5358,61-63,67,71,72,74]

technical and therapeutic training, formal education, credentialing, peer-
group learning, and supervision.

Costs: the expenditures made to receive or provide eMH. Patient RAM 3 [40,66,67]

Appropriateness: the perceived fit, relevance, or compatibility of eMH for
the patient in addressing hisor her mental disorder

Professional-patient relationship: the professional interaction between Patient R,A,I 18  [33,35,39,40,42,46,48,50,54,55,59,
(mental) health care provider and patient, including the aspects such astrust, 68-70,73,75-77]

comfort, and therapeutic interaction.

Professional-patient relationship: the professional interaction between Staff R, A, I 10 [46,52,54,55,57-59,61,71,77]
(mental) health care provider and patient, including the aspects such astrust,
comfort, and therapeutic interaction.

Effectiveness: patients' mental health care needs, including information Patient R 3 [33,35,40]
needs and specific (mental) health conditions.
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Cluster/Determinant Perspective RE-AIM2 n References
Personal need: individual mental health care needs, including information  Patients R,A,M 8 [33,35,42,58,59,65,69,75]
needs and specific (mental) health conditions.
Flexibility: the extent to which care providers can dter or adapt theeMH  Staff R Al 6 [46,58,61,67,69,72]
to the (perceived) needs of the patient or care provider. M
Negative effects. the perceived and actual negative (clinical) outcomesof  Patient R,A 3 [33,46,78]
receiving eMH.
Safety: the physical and mental safety of patients receiving eMH. Patient R 3 [35,55,78]
Safety: the physical and mental safety of patients receiving eMH. Staff R A 3 [52,55,59,69]
Patient characteristics: individual patient characteristics, including age, Patient R,A 7 [37,48,69,70,73,78,79]
gender, clinical history, social economic status, and clinical symptomsrel-
evant to eMH.
Patient characteristics: individual patient characteristics, including age, Staff R, A, I 4 [43,52,59,61]
gender, clinical history, social economic status, and clinical symptomsrel-
evant to eMH.
Engagement: continuing implementing, delivering, and receivingeM H and
remain doing so in the context of concrete treatment plans
Organizational structuresand procedures: the organizing structures, policies, Staff RA,I 8 [43,48,52,55,59,61,62,72]
and procedures for delivery of eMH, including standards and clinical
guidelines, administrative support, technical support, and other facilitating
services.
L eadership: the managerial capacity and operationalization of an organiza-  Staff RA,I 4 [55,58,62,72]
tion, including leadership, goal setting, strategies, and supportive measures
Staffing and roles: the availability of staff necessary in delivering eMH, Staff R, A, I, 7 [35,48,53,59,60,62,72]
including qualifications, roles, and responsibilities M
Access and reliability of ICT: the availability, stability, and reliability of ~ Stff RA 1 10 [434852,5356,59,62,63,71,72]
required technology, including interoperability with other existing technol-
ogy (eg, electronic patient record).
Time: the time constraintsin providing mental health carein general and  Staff 1 [61]
eMH specifically.
Collaboration: the possibility and actual act of partiesinvolved in delivery — Staff R A, I 3 [61,72,77]
of eMH willingly work together, including sharing of information and ex-
pertise.
Resour ces: the availability and appropriateness of resourcesrequired in
implementing and deliveringeMH, including human resour ces, equipment,
funding, and other infrastructural aspects
Personnel: the availability, capacity, and capabilities of persons necessary ~ Organization A, | 2 [62,80]
in the delivering eMH.
Funds: the availability and sources of pecuniary resources necessary for Organization A, I, M 3 [66,67,72,80]
delivering eMH and its impact on existing (care) budgets
Infrastructure: availability, quality, and stability of facilitating structures  Organization R, A, I, 7 [43,52,53,60,62,67,72]
required for delivering eMH, including offices and equipment. M
Processes. the cour se of action (modus of operandi) in service delivery and
all other tasksand responsibilitiesmental health care service organizations
have
Primary process: a series of actions conducing to the primary objectivesof Organization R,A,I, 7 [43,48,53,60,62,67,80]
amental health care organization such as referral processes, establishing M
diagnosis, and providing treatment.
Facilitating processes. thefacilitating activitiesrequired for primary process- Organization R, A, I, 7 [43,52,60,62,67,72,80]
esto deliver menta health care services. Facilitating processes do not direct- M
ly add value to service delivery but are necessary to provide the services.
L eader ship: directing and controlling theworking processesand or ganizing
activitiesthat enable implementation and delivery of eMH
Culture: socially defined and agreed “ways of doing,” including norms, Organization R, A,l, 2 [43,67]
habits, and roles relevant to delivering eMH. M
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Cluster/Determinant Perspective RE-AIM2 n References
Communication: the mechanisms, means, and contents of disseminating ~ Organization A, | 1 [62]
information across the mental health care organization.

Management: the managerial capacity and operationalization of an organi- Organization A, 1, M 3 [60,62,80]
zation delivering eMH, including leadership, goal setting, strategies, and

supportive measures.

Strategies and priorities: the operationalization of and operationalized ob- Organization R, A, I, 2 [43,67]
jectives into feasible working plans, including vision, mission, priorities, M

and work plans.

External relations: cooperation and collaboration of variousexternal parties Organization A, 1, M 3 [65,67]
involved and/or affected by delivery of eMH, including sharing knowledge.

Health care system: the organization of people, institutions, and resources
that deliver mental health care servicesto meet the health needs of tar get

populations

Policy: the plans or courses of actions intended to influence and determine
decisions and actions relevant to delivery of eMH.

Resources: the availability and appropriateness of resources required in
delivering eMH, including HCPsY, ICT and standardization, funding, and
other infrastructural aspects.

Community acceptance: the shared perception among the community that
eMH is agreeable, palatable, or satisfactory.

Collaboration: cooperation and collaboration of various partiesinvolved in
delivery of eMH, including knowledge sharing.

Structure: the organizing and organized plan of health servicesin a given
(geographical) context and relevant to the implementation and delivery of

Setting R, A, I, 2 [43,60]

M
Setting R, M 4 [60,65,70,71]
Setting M 2 [65,66]
Setting RA1 1 [43
Setting M 1 [60]

eMH.

3RE-AIM: reach, effectiveness, adoption, implementation, and maintenance. Please refer to Table 1 for the specific definitions of the RE-AIM framework.
The following abbreviations are used in this column: R: reach; A: adoption; I: implementation; and M: maintenance.

PeMH: electronic mental health interventions. or eMental health.
CICT: information and communication technology.
9HCPs: hedlth care professionals.

Adoption

Adoption mirrors the decision of staff and organizations
involvedin delivering the eMH services and the extent to which
they actually use and deploy the services to their patients. Of
the 19 studies that were characterized under adoption, 16 studies
investigated adoption-related perceptions and attitudes toward
eMH (n=9), or actual use (n=7) of eMH in routine care settings
showing adoption. Three studies investigated and tested an
adoption-enhancing intervention aimed at increasing the number
of staff involved in the delivery of eMH.

Seen from the perspective of staff delivering the services, a
frequently mentioned determinant grouped under acceptance
was patients’ awareness and knowledge of the existence of eMH
(n=5). Similarly, the awareness of eMH as a viable treatment
option among staff was also i dentified asarel evant determinant
in staff adopting eMH (n=6). Adoption can be facilitated by
allowing clinicians to gain experience with eMH and the
observahility of eMH (n=7). In terms of appropriateness of
eMH, the studiesindicated that patient-professional relationship
is an important determinant to consider when designing
interventions aimed at improving adoption rates (n=7). To
illustrate, May et a [54] reported on the use of
videoconferencing technology in delivering psychotherapy,

http://mental .jmir.org/2018/1/e20/

indicating that the therapist-patient relation should include
strategies that appropriately addresses the disorder for which
verbal interaction might be essential. Furthermore, the
availability and stability of the technical aspects, including
infrastructure and interoperability of related ICT (n=8), can be
an influentia factor in facilitating the engagement of
professionals in continuing to offer and apply eMH to their
patients.

From the organizations' perspective, the determinants addressing
adoption related mostly to the availability of infrastructural
resources (n=5) and the primary care process (n=5).
Infrastructural resources included the availability, quality, and
stability of facilitating structures such as office roomsand ICT
equipment. Determinants related to the primary care processes
included issueswith referral procedures, diagnostic procedures,
and therapy guidelines and manuals. For instance, Jameson et
al [53] highlighted that clinical policies and procedures for
initiating a referral and coordinating between the various
partnersinvolved in service delivery are necessary for successful
and sustainable use of eMH.

One article reported determinants from a health care system
perspective. Buist et al [43] reported on the importance of
mechanisms that enable collaboration, sharing of information,
and policies supporting better use of these mechanisms.
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I mplementation

Determinants categorized under implementation relate to the
extent to which eMH is used in real-world settings as intended
(ie, fidelity of use), implementation costs, or deliberate and
purposive actionsto implement eM H. Of the 6 studiesidentified
under implementation, 2 investigated an implementation-rel ated
intervention focusing on training mental health providersto use
eMH in daily practice. The other 4 studies performed a process
evaluation (n=1) and investigated use and utilization of eMH
(n=3).

The most frequently reported determinants from the perspective
of staff were related to acceptance. These concerned raising
staffs awareness about the existence of eMH (n=3) and
providing education to staff (n-4) in applying eMH in routine
care. Specific determinantsincluded referencesto technical and
therapeutic training, formal education and credentialing, and
peer-group learning and supervision. For example, Willhelmsen
et al [61] showed the importance of training of general
practitioners (GPs) in increasing patients' acceptance of eMH,
which might strengthen the perceived credibility of eMH.

Furthermore, from the perspective of staff, engagement was
found to be influenced by the availability of support and
facilitating services (n=4). For example, Avey et a [72] reported
in a qualitative study on implementation processes that
coordination and collaboration between the various persons
involved in the service delivery should be facilitated effectively
and that a dedicated program coordinator was valued highly
among the participating hospitals.

From the viewpoint of an organization, the availability of
resources such as daffing (n=2), funding (n=2), and
infrastructural facilities (n=2) were reported as relevant
determinants. In addition, various factors emerged from the
literature related to the primary modes operandi (n=3). For
example, Reifels et a [80] discussed that successful
implementation might depend on the existence or establishment
of effective primary processesin the service delivery structures.
Similarly, implementation outcomes can be determined by
factors facilitating and supporting the primary processes in
delivering mental health care services (n=4). Examplesinclude
issues with office space, availability of equipment, and
administrative support as Adler et al [62] highlighted. Besides
the organizational structures and processes, leadership and
management (n=3) need to be considered when implementing
eMH. Thisincludes scheduling problems, lack of aclear goals,
and manageria support to address issues with existing clinical
demands.

From the perspective of hedth care systems, less rich
information was found in the included studies. However, Buist
et a [43] did report on determinants of practicesrelating to the
availability of policy measures (n=1) and possibilities to
collaborate and share knowledge within and across disciplines
and settings (n=1).

Maintenance

Under maintenance, determinants were categorized that relate
to keeping the eMH as a normal part of routine care practices.
All 4 maintenance studies were of a descriptive nature aiming
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to establish usage and utility figures of videoconferencing-
delivered mental health services (n=2), capture end-user
perceptions (n=1), or describe potential success factors (n=1)
of programsthat remained in practice after their implementation
phase.

From the patients' viewpoint, the convenience of eMH was seen
as an important determinant in maintaining the service in
practice (n=4). In an evaluation of patients perceptions of a
routine tele-psychiatry service in central Alberta, Simpson et
al [66] highlighted the importance of reducing waiting times
and travel time and that this in the long term might outweigh
preferences for face-to-face consultations.

From the perspective of mental health staff, the clinical culture
in terms of socially defined and agreed ways of doing (n=2),
including norms, habits, and roles, are considered to be
important in maintaining the servicesin routine practice. Hailey
et al [65] showed that traditional patterns might keep staff from
changing their practice, even if the service isin operation for a
considerable time.

At the organizational level, various determinants were reported,
including availability of funds (n=2) and infrastructure (n=2),
the primary modes of operation (n=2), supporting structures
and activities (n=2), and leadership and management (n=3).
Regarding the latter, Whitten et a [67] showed in a study
comparing tele-psychiatry programsthat arein routine care for
sometimethat the different business approachesthese programs
took might have contributed to their success.

From the perspective of the health care system, besides the
importance of policy (n=1), community acceptance (n=2), and
organizing and organized plans of health services (ie, structure;
n=1), the availability and appropriateness of resourcesrequired
in maintaining eMH in practice were mentioned (n=2).

Discussion

Principal Findings

We devel oped ataxonomy of 37 determinants of mental health
care practicesknownin theliterature asrel evant to successfully
implement eMH for mood disorders. The determinants of
practices clustered in six groups are expressed at (acombination
of) patient, staff, organization, and setting levels and address
one or more RE-AIM dimensions (see Table 3). Three
determinants were reported most frequently: (1) acceptance of
eMH in terms of the expectations and preferences of patients
and professionals; (2) appropriateness of eMH in addressing
the mental health disorder, and specifically, the therapeutic
interactions mediated by eMH; and (3) the availability, stability,
and reliability of required technologies, including successful
interoperability with other existing technologies.

Strengthsand Limitations

The search strategy in this review aimed to capture as much
relevant scientific literature as possible. For thisreason, broadly
defined search terms were used. By applying a standardized
integrative approach (RE-AIM in combination with qualitative
thematic analysis), we were able to search for commonalities
in the concepts and underlying study characteristics while
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preserving the heterogeneous nature of the data retrieved from
the studies. However, and although we searched three important
bibliographic databases, it is likely that important work from
social scientist generalist databases was excluded.

The evidence supporting the determinants identified in this
study is mostly of a descriptive nature obtained from
observational studies. Due to the limited empirical evidence
verifying causality of specific determinants of practices and
implementation successes, the findings of this work should be
interpreted with care. In an attempt to substantiate this, we
conducted a quality appraisal analysis. We included a wide
variety of studiesranging from observational case studiesusing
qualitative ethnographic methodsto randomized controlled trials
quantitatively testing specific implementation interventions.
However, because of the heterogeneity of these studies and the
absence of validated instruments to assess quality, it proved
impossibleto cometo sensible conclusions about the quality of
the evidence. An elaborate approach as done by Greenhalgh et
al [81,82], meta-narrative approach in developing a model of
diffusion of innovations by including the research traditions
from which the included studies emerged might be a fruitful
approach but was beyond the scope of this review.

Comparison With Other Work

Drozd et a [83] conducted a scoping review of 164 publications
(including gray literature). Theinvestigators applied the Active
Implementation Framework (AIF) to identify
implementation-related factors [84]. The AlF describes the
components of an implementation practice, including aspects
of staff and patient selection, training, supervision, performance
assessment, decision support, administrative support, system
intervention, and leadership. Drozd and colleagues found in
their review factors similar to those that emerged from our
analysis of the literature, including certain competences of
patients and professionals and organizational drivers. Regarding
the latter, the authors did not find empirical support for
determinants such as leadership. The authors conclude that not
finding empirical evidence for organizational drivers merely
indicates agap in theimplementation-rel ated research. Despite
the low numbers (n=4), our study showsthat leadership indeed
is found in empirical research to be a relevant determinant in
implementing eMH. This difference can perhaps be explained
by the methodological choices that were made for reviewing
the literature. Where Drozd and colleagues choose to follow a
top-down approach (the AIF), our review followed aquantitative
inductive process in identifying the topics related to
implementing eMH that emerged from the included articles.
Furthermore, the search strategy and data sources in light of
their quality and comparability most likely influenced theresults.

Similarly, Ross et a [85] updated a systematic review (of
reviews, n=44) and looked at qualitative accounts of factors
that influence implementation of eHealth interventions in a
broader context, including somatic care. Factors identified by
these researchers are comparabl e with the ones presented here,
including complexity factors and adaptability, adding to the
users perception of the acceptability of eHealth interventions.
However, it should be noted that the concept of eHealth used
by the authors included a variety of ICT-mediated health care
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services in four main categories: management systems,
communication systems, clinical decision support systems, and
information systems. In thisrespect, the authorsdid not address
eHealth to contain purposed intrinsi ¢ therapeutic content aimed
at improving health conditions as we did. This raises the
question of whether generic eHealth both in terms of care setting
(health carein general vsmental health care for mood disorders)
and purpose (information sharing, support systemsvstherapeutic
interventions focusing on care and cure) give rise to (partial)
different taxonomies of determinants of practice.

Recommendations for I mplementation Practice

Implementation practitioners might benefit in implementing
eMH in routine care practices by taking into account the barriers
and facilitators that are identified in this systematic review.
Specific implementation activities can be designed and applied
on the basis of these factors to achieve better implementation
outcomes.

One of the most frequently mentioned barriers emerging from
the literature concerns the expectations and preferences of
patients and professionals about eMH services. Negative
individual and collective attitudes, expectations, and existing
preferences can prohibit successful implementation of eMH.
Ebert et al [45] showed that providing information to patients
can enhancetheir acceptance of eMH. In addressing expectations
and preferences of mental health care staff, it is advisable to
include service delivery staff in the early stages of decision
making and strategy development to increase acceptance and
inform concreteimplementation activities aimed at the concerns
of theend users.

A second important determinant of practice is related to the
appropriateness of the eMH intervention in addressing the
mental disorder. Within this cluster, the nature and quality of
the interactions between the professional and the patient is
thought to be highly influential in obtaining favorable clinical
outcomes. Thisincludes aspects such as building trust, comfort,
and the quality of thetherapeuticinteractions. eM H interventions
delivered through ICT are thought to influence theseinteractions
negatively. Hadjistavropoul os et al [ 74,86] showed that specific
training can change knowledge about, attitudes toward and
confidencein deliveringeMH. Careful development of training
programs and (continuous) guidance of HCPs in applying the
eMH intervention might lower barriers with perceived
patient-professional interaction through eMH. In addition,
innovative models of for integrating therapist support in eMH
services might address issues with engagement and the
patient-professional relationship [87].

Third, the availability and reliability of required technologies
is considered an important determinant for mental HCPs to
remain engaged in providing eMH to their patients in routine
care. This includes the interoperability with other existing
technologies such as electronic health records. It seems
important to ensure that the user perspective, including that of
the service delivery staff, istaken into account and that the eMH
service seamlessly fits within existing technologies and work
processes. Here, single-sign on technol ogy and intelligent portal
designs might be fruitful avenues to explore.
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Future Research

To increase impact and added value of future research on
implementation of eMH for mood disordersin routine practice,
the following two topics should be taken into account: (1)
identifying organization and system-level determinantsand (2)
empirical evidence on the effects of implementation strategies
in addressing specific barriers and exploiting facilitating factors.

Until now, most implementation research was focused on
practitioner and patient-level determinants. Service delivery
takes place in a socia context at micro (individuals, teams),
mesa (organizations), and macro (systems) level. Knowledge
about how these different contexts influence implementation
efforts can facilitate further scaling up of eMH. Research on
systems level might focus on the possible policy measures that
enhance implementation of eMH at service deliverer level. For
example, what resources at organization or health care
system-level are required to deliver eMH? This can include
processes of task shifting, curriculaand certification of mental
health staff, ICT and standardization, funding, and other
infrastructural aspects. Or, what role does community acceptance
have in implementing eMH in routine practice, and how can
the shared perception of community as a whole be changed?
Detailed knowledge of organization and setting level factors
might be more likely to come from a combination of clinical
psychology, social sciences, organizational psychology, and
policy research. Here, the MasterMind project [88] might
provide inspiration for further research on determinants of
practices of eMH.

Furthermore, the field would benefit from well-performed
experiments designed to test implementation interventions
addressing specific determinants of practices. Asshown in this
review, there is limited evidence on the causa relationship
between determinants and implementation outcomes.
Well-designed experiments studying the effects of to the local
context—tailored implementation strategies might contribute to
the understanding of mechanisms of implementation processes.
Do, for example, educational meetings (and in what formats)
contributein raising avareness among GPs about which patient
might benefit most from which eMH intervention? Or can
championing an Internet-based cognitive behavioral therapy
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serviceincrease the adoption of other therapistsin mental health
care team while maintaining the flexibility therapists need to
adapt parts of the treatments to the patients' needs? Fusing
implementation practices and research into natural
implementation laboratories might be a valuable approach to
engage in comparative effectiveness studies of implementation
interventions. In these types of studies, experimental
implementation interventions can be compared with usual
implementation activities for their effects on the degree of
normalization of a clinical intervention in real-world service
delivery settings. The ImpleMentAll project (project position
paper and study protocol forthcoming) might be agood example
of this approach. This type of future research might lead to a
shift from practice-based and evidence-informed to
evidence-based implementation of clinicaly effective and
relevant eMH interventions.

Conclusions

This study systematically reviewed scientific literature and
developed an evidence-informed taxonomy of six clusters of
37 determinants of practices we found in literature: (1)
acceptance of eMH interventions among patients, providers,
organizations, and health care settings; (2) appropriateness of
eMH interventions in addressing the disorder; (3) engagement
in implementing, delivering, and receiving eMH interventions
and remain doing so; (4) the availability and appropriateness
of resourcesfor implementing and delivering eM H interventions;
(5) processes relating to the modus of operandi in delivering
eMH interventions; and (6) leadership directing and controlling
processes and organizing activities enabling implementation
and delivery of eMH interventions. On the basis of these
determinants of  practices, implementation-enhancing
interventions can be designed, tested, and applied to achieve
better  implementation  outcomes.  Suggestions  for
implementati on practice are discussed, such asin-depth training
of professionals, careful selection, and continuous devel opment
of theeMH technology used. In addition, focal pointsfor future
research are provided, including implementati on-rel ated factors
on organization and system level, aswell as(quasi) experimental
research to test the effectiveness of specific implementation
interventions in attaining better implementation outcomes for
eMH service provision.
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Abstract

Background: When the Swedish version of Open Notes, an electronic health record (EHR) service that allows patients online
access, was introduced in hospitals, primary care, and specialized care in 2012, psychiatric care was exempt. This was because
psychiatric notes were considered too sensitive for patient access. However, as the first region in Sweden, Region Skane added
adult psychiatry to its Open Notes service in 2015. This made it possible to carry out a unique baseline study to investigate how
different health care professionals (HCPs) in adult psychiatric care in the region expect Open Notes to impact their patients and
their practice. Thisisthefirst of two papers about the implementation of Open Notes in adult psychiatric care in Region Skane.

Objective: The objective of this study was to describe, compare, and discuss how different HCPs in adult psychiatric carein
Region Skane expect Open Notes to impact their patients and their own practice.

Methods: A full population Web-based questionnaire was distributed to psychiatric care professionalsin Region Skanein late
2015. The response rate was 28.86% (871/3017). Analyses show that the respondents were representative of the staff asawhole.
A satistical analysis examined the relationships between different professionals and attitudes to the Open Notes service.

Results: The results show that the psychiatric HCPs are generally of the opinion that the service would affect their own practice
and their patients negatively. The most striking result was that more than 60% of both doctors (80/132, 60.6%) and psychologists
(55/90, 61%) were concerned that they would be less candid in their documentation in the future.

Conclusions: Open Notes can increase the transparency between patients and psychiatric HCPs because patients are able to
access their EHRs online without delay and thus, can read notes that have not yet been approved by the responsible HCP. This
may be one explanation asto why HCPs are concerned that the service will affect both their own work and their patients.

(JMIR Ment Health 2018;5(1):e11) doi:10.2196/mental.9140

KEYWORDS
electronic health record; eHealth; baseline survey; mental health; open notes; psychiatry; health professionals

care clinics have implemented such a service. According to
Open Notes Menta Hedth (toolkit), there are 21
implementations to date in the United States and Canada, apart
from the seven regions that have implemented the service in
psychiatry in Sweden. As all theseimplementations are recent,
little is known about the perceptions of HCPs to the servicein
this context.

Introduction

The Development of Open Notes

A discussion has surfaced recently about the effects of patients
having online access to their electronic health records (EHRS;
here referred to as Open Notes) in psychiatric care [1,2] and
whether patients and health care professionals (HCPs) would
be put at risk by the service [3]. However, not many psychiatric
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Open Notesis one of the most important civic electronic health
(eHealth) services in Sweden. All citizens in the country are
able to access their EHRSs from care online and can thus read
clinical notes through the Internet. The initial implementation
of the service in hospitals, primary care, and specialized care
had previoudly raised both questions and resistance among the
HCPs [4-6]. However, no baseline studies were conducted at
that time that can be compared with the one presented in this
paper. When the service waslaunched in 2012 in Sweden, some
medical specialties, where patient digital accesswas considered
sensitive, were exempt. One of these was psychiatry. In 2015,
Region Skane, the county board of the southernmost county in
Sweden was the first in the country to add adult psychiatry to
Open Notes. Through the service, patients in adult psychiatric
carein Region Skane were able to access entriesin their EHRs
from September 5, 2015 online. This development is in line
with the reasoning of the OpenNotes Project in the United
States—that patients in psychiatric care should not be treated
differently than other groups of patients[1,3,7]. Theintroduction
of Open Notes in psychiatry provided an opportunity for usto
carry out aunique baseline study by conducting afull population
survey of the employees in adult psychiatry in Region Skane
before the service became available to patients.

The Technical Prerequisite

In Region Skane, in contrast to the OpenNotes Project and the
system used by the US Department of Veterans Affairs (VA),
patients can access their EHRS as soon as they are entered into
the system and can thus, read their clinical notesin many cases
before the responsible HCP has signed off on them. Thismeans
that the notes have not yet been approved by the responsible
HCP when they are made availablefor the patient to read online.
On the other hand, a signed note means that the responsible
HCP has decided that the information is correct. HCPs can
neither opt out from participating nor can they choose which
patients can access the service. Thisis because the service has
been implemented in the entire public health care system in the
region and thus, includes al inpatients and outpatients.

The Open Notes servicein Sweden isaccessible by logging into
a secure online patient portal. In certain cases, information is
withheld from patients, such as information that could pose
risks to the patient or relatives. To ensure the ability to enter
suchinformation in the health record, thereisaspecial template
for this purpose called specific information. This information
isonly digitally accessible to the HCPs, but patients can access
it by requesting a paper copy of their EHRs. In Region Skane,
inpatients in adult psychiatric care (approximately 5% of the
patients) are exempted from immediate access to the service
but can access their EHRs 4 weeks after hospitalization. The
rationale for this decision is the risk that inpatients will read
their Open Notes at a critical stage in their treatment and that
this could harm them. Thereisalso therisk that inpatientswould
comparetheir noteswith those of other inpatients, become upset,
and agitate each other when they find differences in the
treatment. Outpatientsin psychiatric care can read their entries
right away, just as patients in non-Psychiatric care in Region
Skane have been able to do since the service was first
introduced.

http://mental .jmir.org/2018/1/el1l/
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The aim of this study was to describe, compare, and discuss
how different HCPs in adult psychiatric care in Region Skane
expect Open Notes to impact their patients and their own
practice. Thisisthefirst of two papers about the implementation
of Open Notes in adult psychiatric care in Region Skane. The
second one (in preparation) will report on the actual experiences
of the HCPs.

Methods

Survey Design

The material presented is the product of a baseline survey in
psychiatric care. This is a substudy in a research project (the
EPSA Project, financed by AFA Insurance in Sweden) on how
the work and work environment of HCPs are affected by civic
eHealth services such as Open Notes.

The baseline survey used in this study isbased on one developed
and implemented by the OpenNotes Project in the United States
[8-10]. In line with the origina survey [8,11], the Swedish
version covers three areas. The impact on the patients, The
impact on the practice, and About me. First, the origina
OpenNotes survey wastrand ated and adjusted to fit the Swedish
context. Second, the researchers conducted four
multiprofessional focus groups with employees. The purpose
was to validate the areas of interest in the questionnaire in the
Swedish context. Third, aWeb survey was designed concerning
online patient access to their EHRs and the work environment
of the HCPs who meet the patients. Previous surveys on the
implementation of online patient accessto their EHRsin Sweden
have been directed to either doctors or nurses [5]. The survey
consisted of 34 fixed-choice questions (mostly 4-point scale
answers) and three open-ended questions and was designed so
that the respondents could choose not to answer all the questions.

Setting and Population

The Division of Psychiatric Care in Region Skéne consists of
three subdivisions: adult, children and youth, and forensic. It
was decided that only patients in adult psychiatry would be
offered online access to their EHRs to begin with. The adult
psychiatry subdivision employs roughly 3000 people. In 2013,
there were 436,000 outpatient visits and 6600 inpatientsin adult
psychiatric carein theregion. Online accessto the EHR service
for all adult psychiatric care patients opened on October 5, 2015.

The entire population of HCPs (n=3017) in adult psychiatry in
Region Skane who meet patients were invited to participate in
this study. This included assistant nurses, doctors, medical
secretaries, nurses, occupational therapists, physical therapists,
psychologists, and social workers. The rationale for not taking
asample wasthat it is a heterogeneous popul ation where some
of the professional groups are large and others are small. In
addition, the employees in Region Skéne were the first in
psychiatric carein Sweden whose patients would be able to read
their notes online, and thus, it was important that everyone in
the population had the opportunity to answer the survey.

Survey Administration

We used the Web survey tool, Sunet Survey. The emails were
sent from Lund University. On September 17, 2015, a
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prenctification email was sent to the study population, and on
September 18, the survey was sent electronically to the
institutional email addresses of the professionals with a cover
letter and a link to the survey. Both the prenotification email
and cover letter informed the recipients that participation was
voluntary, that the computer files with the results were
confidential, respondents could terminate their participation at
any time, and tracking of individual responseswas not possible.
We did not offer any survey incentives. We sent four reminders,
and the survey closed on October 2, 3 days before patientswere
given online access to their EHRs. All the materia in the
baseline study was thus collected before the implementation.

Data Analysis

We present descriptive information for each fixed-choice
guestion and chi-sguare tests to examine the relationships
between professionals and attitudes to the Open Notes service.
Dueto the small number of respondents, occupational therapists,
physical therapists, social workers, and all others (as one group)
were grouped together for the chi-square tests. All reported P
values were two-sided. P<.05 was considered statistically
significant. Due to the answer options, we did not conduct
chi-square tests on five of the questions. The survey data was
imported and analyzed in Statistical Package for the Social
Sciences (SPSS) version 23 (IBM Corp). The analysis of the
open-ended questions is not included in this paper.

Ethics

Theresearchersfollowed the guidelines on research ethicsissued
by the Swedish Research Council [12]. This study does not
cover any sensitive information and does not require ethical
approval according to the Swedish regulations on research
ethics.

Results

The Respondents

The response rate to the Web survey was 28.86% (871/3017).
The distribution between the different professions corresponds
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well with the overall percentage of employeesin each profession
in the region. The questionnaire was distributed to both
permanent and temporary employees, which may have
influenced the response rate negatively. Table 1 presents the
demographics of the survey respondents. For statements that
evaluated attitudes, we combined the alternatives somewhat
agree and agree, indicating that the respondent agreed to some
level. Tables 2 and 3 provide more information about this
process.

Expected Impact on Patients

Table 2 presents the percentages of respondents who somewhat
agree or agree with questions about the impact of the service
on the patients. They are generally pessimistic about the future
impact of Open Notes on patients. Almost 58.0% (488/840)
believe that their patients will worry more after reading their
notes, and only 11.2% (93/833) believe that the service will
inspire their patients to take better care of themselves. More
than 63.2% (529/837) expect that their patients will disagree
with the content in their notes, and half of the respondents
(436/832) expect their patients to request changes in the notes.
Only 27.4% (227/830) of the respondents believe that Open
Noteswill increase the patients’ trust for them as professionals.

The chi-square tests show that there are differencesin opinions
among the different groups of professionals, especially regarding
whether patientswill be satisfied with the content in their notes
and if Open Noteswill increasethe patients' trust for the HCPs.
Medical secretaries (55/72, 76%) and assistant nurses (126/172,
73.3%) agree to alarger degree with the statement, A majority
of patientswill disagree with what iswrittenintheir notes, than
doctors (82/131, 62.6%) and psychologists (44/89, 49%).
Medical secretaries (46/68, 68%) agree to alarger degree with
the statement, A majority of patients will request changes to
the content of notes, compared with doctors (77/128, 60.2%)
and psychologists (35/89, 39%). Doctors (24/130, 18.5%) and
psychologists (16/89, 18%), in turn, agree with the statement,
A majority of patients will trust me more as their caregiver, to
alesser degreethan nurses (59/217, 27.2%) and assistant nurses
(58/178, 32.6%).

Table 1. Demographic characteristics of the respondentsin percentage and number (n). A total of 853 of the 871 respondents answered the professional

affiliation question; 851 answered the gender question.

Professional affiliation and gender

Survey respondents, n (%)

Nurse
Assistant nurse
Doctor
Psychologist
Medical secretary
Social Worker
Other
Occupational therapist
Physical therapist
Gender

Female

Male

228 (26.7)
182 (21.3)
133 (15.6)
91 (10.7)
76 (8.9)
57 (6.7)
53 (6.2)
17 (1.9)
16 (1.9)

628 (73.8)
223(26.2)
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Table2. Psychiatric professionals’ views on how patient online accessto EHRsin adult psychiatric care will affect the patients: proportion of respondents
who somewhat agree to agree and the results of the chi-sguare test for these items. The number of total responses for each item ranged from 830 to

840.

Survey item n (%) P value

Among my patientswho read their electronic health record from psychiatry online
A majority of patients will better understand their health and medical conditions. 252 (30.1) .36
A majority of patientswill worry more. 488 (58.1) 32
A majority of patients will better remember the plan for their care. 402 (48.2) .63
A majority of patientswill disagree with what iswritten in their notes. 529 (63.2) <.001
A majority of patients will request changes to the content of notes. 436 (52.4) .001
A majority of patientswill take better care of themselves. 93(11.2) A5
A majority of patients will be more likely to take medications as prescribed. 154 (18.5) 13
A majority of patientswill find significant errorsin the notes. 351 (41.9) .03
A majority of patients will feel more in control of their health care. 372 (44.4) .53
A majority of patientswill be better prepared for visits. 261 (31.1) .02
A majority of patients will trust me more as their caregiver. 227 (27.4) .001
A majority of patientswill contact me or my practice with questions about their notes. 570 (68.7) .002
A majority of patients will find the notes to be more confusing than helpful. 438 (52.7) .03

3Represents the number and percent of respondents who indicated somewhat agree to agree on a 4-point scale with the following response options:

disagree, somewhat disagree, somewhat agree, and agree.

Expected Impact on Practice

Table 3 shows how the respondents expect Open Notesto affect
their practice, way of documenting, and care delivery.
Approximately 40% of the respondents believe that visits will
take longer (299/852), that they will have to take care of
patients' questions in addition to the visits (343/845), and that
patients will be offended when they read their notes online
(376/844). Forty percent (342/845) expect to becomeless candid
in their documentation and that they will spend significantly
more time writing, dictating, or editing notes. Only 21.2%
(177/838) believethat care delivery will become more efficient.
Approximately one-third expect (305/839) an increasein patient
safety. Seventeen percent (147/850) think that the service will
contribute to care on equa terms for all patients to a large or
very large extent. Thirty-six percent (302/849) believe that the
relationship between their profession and the patient will change,
but only 20.6% (174/845) think that relationships between
different professions in adult psychiatric will change. Nearly
half of the respondents (386/846) believe that the
implementation of Open Notes increasesthe risk for threat and
violence. Very few of the respondents (75/851, 8.8%) often
meet patients who have read their health record on paper.
Approximately one-third (231/835) of the respondents agreed
that Open Notes in adult psychiatric care is generally a good
idea

The chi-square test results in Table 3 show that there are
differences among the professional groups, especially on the
itemsthat are about clinical documentation and the general idea
of Open Notes. Doctors (63/133, 47.4%) and medical secretaries
(371, 44%) are more worried that visits will take more time

http://mental .jmir.org/2018/1/el1l/

compared with nurses (71/228, 31.1%) and psychol ogists (21/90,
23%). The results show the same pattern when it comes to the
statement | will spend significantly moretime addressing patient
guestions outside of visits. Approximately half of the doctors
(73/132, 55.3%) and medical secretaries (34/69, 49%) claim
that they are moderately concerned, very concerned, or so
concerned that they do not want Open Notesto be implemented
in psychiatric care at all compared with nurses (86/227, 37.9%)
and psychologists (32/89, 36%).

Medical secretaries (42/69, 61%) and doctors (73/132, 55.3%)
are also more worried about patients being offended when
reading their notes online than are assistant nurses (82/178,
46.1%), nurses (94/227, 41.4%), and psychologists (36/90,
40%). Sixty one percent of both doctors (80/132) and
psychologists (55/90) are worried that they will be less candid
in their documentation. More than half of the doctors (76/133,
57.1%) and psychologists (46/90, 51%) and 45% (31/69) of the
medical secretaries are worried that they will have to spend
significantly more time writing, dictating, or editing notes.
Finally, doctors (25/132, 18.9%) and psychologists (17/87, 20%)
arelesslikely to agree with the statement Patient online access
to their EHRsin adult psychiatry is generally agood idea than
medical secretaries (19/72, 26%), nurses (60/223, 26.9%), and
assistant nurses (51/175, 29.1%).

In summary, the results show that the HCPswere of the opinion
that the service will negatively impact their work in different
ways. The statistical analysisalso showsthat peoplein different
professional groupsvary concerning their misgivings about how
the service will affect their own work: doctors, psychologists,
and medical secretariesin many cases are more negative to the
service than the other professional groups.
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Table 3. Psychiatric professionals’ views on patients’ online access to electronic health records (EHRS) in adult psychiatric care: expectations of how
practice and clinical documentation will be affected and the results of the chi-square test for these items. The number of total responses for each item

ranged from 835 to 852.
Survey item n (%) P value
Visits will take significantly longer® 299 (35.09) <.001
I will spend significantly more time addressing patient questions outside of visits® 343 (40.6) <.001
Patients who read their notes will be offended® 376 (44.5) <.001
I will beless candid in my documentation® 342 (40.5) <.001
I will spend significantly more time writing or dictating or editing notes® 352 (41.5) <.001
Medical care will be delivered more efficiently (yes response)® 177 (211 .008
Patient satisfaction will improve (yes response)® 247 (29.5) .06
Patient care will be safer (yes response)® 305 (36.3) .01
Patient online access to their EHRs®will contribute to health care on equal terms for &l patients (large or very large 147 (17.3) 01
@(tent)d
Patient online access to their EHRs in adult psychiatry will affect the relationship between the different professionals 174 (20.6) .006

working there (large or very large extent)d

Patient online accessto their EHRsin adult psychiatry will affect the relationship between the patient and your profession 302 (35.6) .02
(large or very large extent)d

Patient online access to their EHRsin adult psychiatry will affect the risk for me to be subjected to threat and violence 386 (45.6)
(will increase)®

Patient online accessto their EHRsin adult psychiatry will affect the risk for me to be reported to the Patients Advisory 356 (42.2)
Committee (will increase)®

Patient online access to their EHRs in adult psychiatry will affect the risk for me to be reported to Health and Social 273 (32.2)
Care Inspection (will increase)®

How often do you meet patients who have read their health record on paper? (to alarge or avery large extent)? 75(88)

How many of your patients do you think will read their EHRs online? ¢

0-10 (%) 121 (14.4)
11-25 (%) 214 (25.4)
26-50 (%) 250 (29.7)
51-75 (%) 196 (23.3)
76-100 (%) 60 (7.1)
Patient online access to their EHRs in adult psychiatry is generally a good idea (somewhat agree to agree)” 231 (27.7) <.001

3N umber and percentage of employees responding that they were moderately concerned, very concerned, or so concerned that | do not want patient
online access to my EHR in psychiatric care at all. It was aso possible to choose the options minimally concerned and not concer ned.

BN umber and percentage of employees responding yes. It was also possible to answer no.
®EHR: electronic health record.

dNumber and percentage of employees responding that they to a large extent or a very large extent agree. It was also possible to choose the options to
a little extent or not at all.

ENumber and percentage of employees responding that the risk will increase. It was also possibleto answer the risk will not change, therisk will decrease,
and not relevant. Due to the answer options, we did not conduct a chi-square test on these questions.

Number and percentage of employees responding that they to a large extent or a very large extent agree. It was also possible to choose the options to
alittle extent, not at all, or not relevant. Due to the answer options, we did not conduct a chi-sgquare test on this question.

9Due to the answer options, we did not conduct a chi-square test on this question.

hRepreﬁents the number and percent of respondents who indicated somewhat agree to agree on a 4-point scale with the following response options:
disagree, somewhat disagree, somewhat agree, and agree.
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Discussion

Principal Findings

To our knowledge, thisis thefirst baseline study that examines
how HCPs working in adult psychiatric care in public care
expect Open Notes to affect their work and how these
expectations vary between different professions. Generally
though, the respondentsin this study are more negativeto Open
Notes than the respondents in previous baseline studies in
non-Psychiatric settingsin the United States[3,8]. Asthe service
isobligatory in Sweden, HCPs cannot opt out from participating,
and it is not possible to exclude patients. In the US OpenNotes
Project, doctors were enrolled on a voluntary basis and could
exclude patients they thought were less apt to handle the service.
This might account for some of the differences. Another
explanation may bethat transparency in psychiatric care can be
more problematic as the content in the notes may worry patients
and could influence the patient-doctor relationship [13].

Animportant difference, compared with similar servicesin the
United States [11,14], is that Region Skane clinical notes are
accessible to outpatients without delay. This has been one of
the most debated features of the Open Notes servicein Sweden,
even in non-Psychiatric settings, because it allows patients to
read entriesin their EHRs before they are signed [4]. This may
explain why approximately 60% of both doctors and
psychologists are worried that they will be less candid in their
documentation in the future. The OpenNotes Project in the
United States has also expressed concerns that increased
transparency may water down the content of the records [2].
Furthermore, in arecent study of Open Notes at the VA System
in the United States, mental health clinicians claim that they
are more careful about what they write to protect the patients
and themselves [15].

Many of the respondents are pessimistic in their expectations
of theimpact of Open Noteson their patientsin adult psychiatry.
There is a need for more knowledge about the effects of the
service on patients in general [16]; in psychiatric care, it may
be particularly important to gain agreater understanding of how
the service affects patient groups with different diagnoses.

Thisisthefirst study where medical secretaries are asked about
their expectations regarding the implementation of Open Notes.
Medical secretaries work with administrative tasks such as
transcribing dictated notes, talking to patients on the telephone,
and meeting them at the reception. To our surprise, the
chi-sguare tests show that in some cases, medical secretaries
are as negative as the doctors. Seventy-six percent believe that
amajority of the patientswill disagree with the content of their
records, and over 60% answered that they were worried that
patients who read their notes online will be offended by the
entries. Themedical secretaries may be concerned that because
they are working on the front line, they will be the ones who
will first encounter the disappointed and perhaps upset patients.

Region Skane has been informed about the results from the
baseline survey and is aware of the possible implications of the
deployment of the Open Notes service. It will consider taking
actions when the results from the follow-up survey are fully
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analyzed in the spring of 2018. Theresults of thisbaseline study
are being used to influence the planned implementation of Open
Notesin children and youth psychiatry and forensic psychiatry
in Region Skéne.

Limitations

This study has a number of limitations. First, the response rate
to the Web questionnaire was 28.86%. One explanation may
be that thisis afull population study, and some employees did
not work during the time when it was possible to answer the
survey. Still, the group distribution among the respondents
corresponds well with the percentage of employees in each
profession, which indicates that we have good representation
of al professional groups. Second, the topic of a Web survey
can affect the response rate among respondents [17]. On the
one hand, a topic of high interest to respondents can increase
the response rate; on the other, topics of a sensitive nature may
result in a lower response rate [17]. The rhetoric put forth by
key actorsin Sweden is that Open Notesisacivic service and
atechnical solution aimed at the patient. Thus, any significant
impact that it may have on the work or work environment of
HCPs has not been taken into consideration. However, we know
from our previous studiesin non-Psychiatric settings that Open
Notes has raised both questions and resistance among HCPsin
Sweden [4]. Thus, the topic of the questionnaire is sensitive,
and this may have affected the response rate negatively. Third,
the results are limited to only one out of 20 regionsin Sweden.
Region Skane, however, is one of the three largest regions in
Sweden and was the first to implement the Open Notes service
in psychiatric care, which made the study possible.

Conclusions

Over 40 years ago, Shenkin and Warner presented the
iconoclastic idea of patient accessto their records on aregular
basis[18]. Thevision of the authorswasthat thiswould enhance
the quality of care. For less than a decade now, digitalization
in health care has made it technically possibleto provide patients
with online access to their records, and the reactions to the
service may not be fully as positive as Shenkin and Warner
anticipated. The results of this study show that the HCPs in
psychiatric carein Region Skane expect the implementation of
patient access to their EHRs to have mainly a negative impact
on their patients and on their own working life. The main
concern seems to be linked to the enhanced transparency that
the service offers to the patients. The fact that roughly 60% of
the doctors and psychol ogists state that they will change their
entries as aresult of the implementation is alarming. Not only
does this indicate that the Open Notes service will affect the
working life of the doctors and psychologists but also that the
service may not meet the intentions of the implementers, that
is, to provide patients with full information about their health
conditions. Many questions about the factual impact of the
service in psychiatric care still remain unanswered. During the
spring of 2017, we distributed a follow-up survey to the
employeesin adult psychiatric in Region Skane. We hope to be
able to answer some of these questions in the next paper by
comparing the results from the baseline study presented here
with the results from the follow-up survey. Thus, the second
paper will report on the actual experiences of the HCPs.
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Abstract

Background: Prevalence rates of work-related stress, depression, and anxiety are high, resulting in reduced productivity and
increased absenteeism. There is evidence that these conditions can be successfully treated in the workplace, but take-up of
psychological treatments among workersis low. Digital mental health interventions delivered in the workplace may be one way
to address this imbalance, but although there is evidence that digital mental health is effective at treating stress, depression, and
anxiety in the workplace, uptake of and engagement with these interventions remains a concern. Additionaly, there is little
research on the appropriateness of the workplace for delivering these interventions or on what the facilitators and barriers to
engagement with digital mental health interventions in an occupational setting might be.

Objective: The aim of this research was to get a better understanding of the facilitators and barriers to engaging with digital
mental health interventions in the workplace.

Methods: Semistructured interviews were held with 18 participants who had access to an occupational digital mental health
intervention as part of arandomized controlled trial. The interviews were transcribed, and thematic analysis was used to develop
an understanding of the data.

Results: Digital mental health interventions were described by interviewees as convenient, flexible, and anonymous; these
attributes were seen as being both facilitators and barriers to engagement in a workplace setting. Convenience and flexibility
could increase the opportunities to engage with digital mental health, but in aworkplace setting they could also result in difficulty
in prioritizing time and ensuring a temporal and spatial separation between work and therapy. The anonymity of the Internet
could encourage use, but that benefit may be lost for people who work in open-plan offices. Other facilitators to engagement
included interactive and interesting content and design features such as progresstrackers and remindersto log in. Themain barrier
to engagement was the lack of time. The perfect digital mental health intervention was described as a website that combined a
short interactive course that was accessed alongside time-unlimited information and advice that was regularly updated and could
be dipped in and out of. Participants also wanted access to e-coaching support.

Conclusions: Occupationa digital mental health interventions may have an important role in delivering health care support to
employees. Although the advantages of digital mental health interventions are clear, they do not aways fully trandate to
interventions delivered in an occupational setting and further work is required to identify ways of minimizing potential barriers
to access and engagement.

Trial Registration: ClinicalTrials.gov: NCT02729987; https://clinicaltrial s.gov/ct2/show/NCT027299872term=NCT02729987&
rank=1 (Archived at WebCite at http://www.webcitation.org/6wZJgeOrt)
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Introduction

Background

Nearly 1 in 3 workers in Europe report that they are affected
by work-related stress, which is estimated to cost between 3%
and 4% of gross national product [1]. Along with asocietal and
individual cost, common mental health problems such as stress,
depression, and anxiety have a cost to organizations. They are
associated with reduced productivity [2-5], early retirement [6],
increased sickness absence [7-8], presenteeism (not working at
capacity while at work) [9], and staff turnover through
health-related job loss [10]. There is evidence that these
conditions can be successfully prevented and treated in the
workplace [11-14], but take-up of psychological treatments
among workers is low, resulting in many workers going
untreated [2,15,16]. One way of increasing workers' access to
psychological treatments might be through the use of digital
mental health interventions in the workplace. A recent
meta-analysis found that these interventions are effective in
increasing psychol ogical well-being and workplace effectiveness
but that the mean intervention compl etion (the extent to which
participants adhered to the intervention) was 45%, with arange
of 3% t0 95%[17]. Although there are exampl es of occupational
digital mental health interventions that have achieved good
adherence [18-21], uptake of and engagement with these
interventions in the workplace clearly remains a pressing
concern.

Researchers cite a number of advantages to digital health
interventions compared with traditional face-to-face
interventions: these are often described as the anonymity and
accessibility of the Internet with clients being able to access
treatment at atime, a place, and at a pace that is convenient to
them [22-24]. These advantages have led digital hedlth
interventions to being described as being well suited for the
workplace [25], but with occupational digital mental health
interventions still being in their infancy, little research has been
done to see if these perceived advantages trandate to an
occupational setting; furthermore, little research has been done
on the barriers and facilitators to take up and engagement with
digital health interventionsin a workplace setting.

The study reported here used qualitative interviews to increase
understanding of the experiences of participants using an
occupational digital mental health intervention as part of a
randomized controlled trial (RCT). Combining quantitative and
qualitative datais recommended as an effective means of getting
abetter understanding of new and innovative technologies[26]
and other interventions [27].

The RCT compared access to a Web-based stress management
intervention (WorkGuru) with and without access to an online
facilitated discussion group. Full details of thetrial arereported
elsewhere [28,29]. WorkGuru is an 8-week modular program
that is based on the principles of cognitive behavioral therapy
(CBT), positive psychology, mindfulness, and problem solving.
The intervention can be accessed on a secure platform on a

http://mental .jmir.org/2018/1/e8/

computer or smartphone. There are 7 core modules and 3
optional modules. People completed the modules in the order
and at a pace that they chose. The modules consisted of
educational reading, interactive exercises, astress and athought
diary, audio, and short animations. Participants could choose
to share their work with an e-coach and could contact the coach
for information or advice. The coach responded within 24 hours.
The e-coach contacted each participant 3 times during the course
of the 8-week program with reminders to login. Participants
could also choose to opt-in to automated reminders (sent at a
time and frequency that they chose) and amotivational message
sent every Monday (the Monday morning message). Both
reminders were sent by email. Along with the modules,
participants could complete 8 self-monitoring standardized
guestionnaires.

The original trial population was recruited from 6 UK-based
organizations: 2 local authorities, 2 universities, 1 third sector
(not for profit) organization, and 1 telecommunication
organization. Participants in the trial were randomized to 1 of
3 groups: the minimal support group (accessing theintervention
with minimal support from an e-coach), the discussion group
(accessto the intervention with minimal support from an e-coach
plus an online facilitated learning group), or the control group
(access to the intervention after follow-up). Eligibility criteria
for the RCT were as follows: (1) aged 18 years or over, (2)
employed by aparticipating organization, (3) willing to engage
with a digital CBT-based stress management intervention, (4)
access to the Internet, (5) access to a tablet or computer, and
(6) an elevated level of stressas demonstrated by a score of =20
on the ten-item Perceived Stress Scale (PSS-10) [30].

Research Questions

Theresearch questionsfor this study were asfollows: (1) What
did participants see as the positives and the negatives of
occupational digital mental health? (2) What helped and what
hindered engagement with occupational digital mental health?
(3) What more could be done to help participants engage with
occupational digital mental health? (4) What did participants
think a perfect digital mental health intervention would look
like?

Methods

Participants

All participants (n=82) recruited to the RCT were invited via
email to take part in this study. Four emails were sent over a
3-week period, inviting participation in telephone interviews.
Further information about the study was given. The emails
emphasi zed that we were keen to interview participants whether
or not they had logged on to the program. The final email
re-emphasized our wish to interview participants who had not
engaged with the program. Participants were invited to contact
the first author for more information and to arrange a time for
the interview. Informed consent forms were distributed and
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returned before the interview. Ethical approval was granted by
the host university’s ethics committee.

Data Collection

A total of 18 semistructured telephone interviews were
conducted by thefirst author inMay 2017. Each interview lasted
between 20 and 50 min. Theinterview questionswereinformed
by previous literature, experience from the RCT, and the study
aims. The final question used a solutions focus approach (see
[31]) to invite participants to imagine a perfect occupational
digital mental health intervention. Participants received and
were asked to read a participant information sheet informing
them about the study, and they were asked to sign and return a
consent form or give audio-recorded informed consent before
theinterview takes place. Interview recordingswere transcribed
verbatim and anonymized.

Data Analysis

Thematic analysis as described by Braun and Clarke [32] was
used to develop an understanding of the data. The 6 phases of
thematic analysis described by Braun and Clarke [32] are as
follows: (1) familiarize yourself with the data, (2) generate
initial codes, (3) search for themes, (4) review themes, (5) define
and name themes, and (6) produce the report. Microsoft Excel
(2011) was used to organize and manage the data. Both authors
independently reviewed and coded a subset of the transcripts
and discussed and resolved any inconsistencies to arrive at a
shared interpretation of the data. The first author coded the
remaining transcripts, which were reviewed by the second author
for inconsistencies. Identifier pseudonyms were used.

Results

Recruitment and Participants

A comparison between the study participants and the original
trial participantsisgivenin Table 1. All participants were white.
The sample was, on average, older (45 years compared with 41
years) and included less female participants (78% compared
with 85%) than the origina study. Recruitment from the

Carolan & de Visser

universities and the telecommuni cation organization was broadly
similar, but more participants were recruited from the third
sector organization, and we were not able to recruit any
participants from the 2 local authorities. The number of people
in this study who recalled being randomized to the control group
was representative of the original study, but the number that
recalled that they had been randomized to the minimal support
group was higher, and to the discussion group lower. Of the 18
participants in this study, 14 respondents (78%) reported that
their work was predominantly office based; the remaining 4
(22%) reported a mixture of office and client work.

When participants were asked whether they thought they had
engaged well with the intervention, 7 (39%) said they had
engaged well, 8 said no or not very well (44%), and 3 had never
logged into the intervention (17%). Participants were al so asked
to recall how many times they had logged into the program.
The mean number of logins recalled by participants who said
that they had engaged well with the intervention was 15.0 (range
4-30); the mean number for those who recalled that they had
not engaged well was 9.8 (range 5-20).

All participantswho accessed WorkGuru did so during working
hours (including their lunch break), with only 2 saying that they
also accessed it outside working hours. The initial trigger for
accessing the intervention was described as current experience
of stress, with a number of participants saying that the
opportunity to use it arose at the right time. Participants said
that they were looking for tools to help them cope with their
stress. Moreover, 14 (78%) of the people interviewed for this
study said that they had never used adigital health intervention
before using WorkGuru. Of the remaining 4 participants, 3 had
used a pedometer, 1 used a mood tracker, 1 monitored his or
her sleep, and 1 participant accessed YouTube videos designed
to help people sleep.

A total of 6 key themes were derived from the analysis: the
positives and negatives of digital mental health; the facilitators
and barriers to engagement; the role of the e-coach; and what
made a perfect occupational digital health intervention.

Table 1. Comparison of participantsin this study and the origina trial. RCT: randomized control trial.

Comparison variable

Participantsin this study (N=18) Participantsin RCT (N=82)

Mean age (SD)

Female, n (%)

Organization, n (%)
Third sector
Universities
Telecommunications
Local authority

Allocated group, n (%)
Discussion group
Minimal support group
Wiait list control

45 (10.8) 41(10.2)
14 (78) 70 (85)
7(39) 17 (21)
10 (56) 48 (58)
1(5) 34
0(0) 14 (17)
4(22) 26 (32)
8 (44) 28(34)
6 (33) 28 (34)
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The Positives of Digital Mental Health I nterventions

Participants described digital mental health interventions as
being convenient both in terms of accessing it at atimethat is
convenient for them and at a place that is convenient for them.
The quote below reflects participants’ appreciation of these
characteristics:

Whenever | need something | can just straight away
go there without waiting for someone, waiting for an
appointment or like. | can get help assoon as possible
and | can get it anywhere because it's online on the
Internet. [Sara, 31 years, university onej

Another aspect of this convenience identified by participants
was the ability to work at a time that was convenient to them.
Natalie [40 years, third sector] noted that the intervention gave
“flexibility to access the intervention at a time that you can fit
into your work diary.” This meant that they could fit sessions
inwhen they had time rather than having to fit with the timetable
of a (potentialy busy) therapist. Robert also appreciated the
flexibility of access and talked about the importance of being
able to work at his own pace:

It's incredibly accessible both in terms that | could
choose when | was engaging with it, and it allowed
me therefore to kind of pace myself and reflect on
things and then go back to things when | wanted to
rather than saying: “ Well you've got a session, it's
at 2 o’clock on a Friday and that'sit, that’s your only
window” . So | think it made it in some senses more
live for me rather than an event that you go to.
[Robert, 46 years, university one]

Participantsidentified the stigmaof mental illnessas still being
an issue in the workplace. One participant said:

| wouldn't tell it to anyone in my workplace. [Sara,

31 years, university onej
Another participant described how she would not talk to her
employer about the elements of work that contributed to her
stress as:

| would then be forever seen as someone who doesn’t
cope well and then wouldn't get much career
progression [Sue, 43 years, university twoj
Participants suggested that the discreteness and anonymity of
digital mental health interventions helped them to overcome
their fear of the stigma:

| think also it's very discreet. If you have to shuffle
off and actually see somebody you know face to face,
it'sa bit more public, people are more likely to know
about it. [Fiona, 62 years, third sector]

The privacy of the Internet allowed participantsto access support
without work colleagues knowing. For example, Simon [48
years, university two] noted that the intervention allowed him
to “get the support without necessarily drawing attention to
myself at work. " Anonymity was also given by not having to
call someone to make an appointment:

Personally it waseasier to say, “ I’mdoing something
to help myself but without actually having to speak
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to someone. You know it's quite daunting if you've
got a worry to actually pick up the phone and speak
to someone. [Anna, 47 years, third sector]

Annafound it easier to start the digital intervention because she
did not haveto speak to someone to make an appointment; other
participants shared thisview and suggested that by having access
to aWeb-based intervention they were able to access treatment,
which they might not have doneif they had to speak face-to-face
with someone:

| felt quite positive about starting it off when it's not
something | would've done if I'd had to go and
physically speak to somebody about it. [Tony, 56
years, third sector]

Some participants valued being able to access the intervention
in the workplace. This feature enabled them take time out of
stressful events at work to focus on themselves:

To beableto in aworkplace setting after dealing with
a particularly stressful case, being able to remove
yourself and do something just for you with
permission from your employer, was really an
empowering tool that they gave us. [Jane, 28 years,
third sector]

Jane valued being able to access the intervention in the
workplace, but other participantsidentified anumber of barriers
to accessing digital mental health interventions at work; these
are described in the next section.

The Negatives of Digital Mental Health Interventions

Participantsidentified anumber of negativesto accessing digital
interventions in the workplace. These included not having a
defined time in which to use the intervention. Although
participants appreciated the flexibility of digital mental health
interventions, anumber of them also felt that they needed more
self-discipline to remain engaged with a digital intervention
compared with a face-to-face intervention where they had an
appointment in their diary and an office or clinic to visit:

It's good not to have to do things in a certain time
but it's also not good because you can often think
“Actually I'll do it later, and never get round to it.
[..] If it's online it's down to the individual
themselvesto go and do what they are required to do.
[Simon, 48 years, university two]
Other participants struggled with not having a private space to
access the intervention:

And the other problem is sitting in an open plan,
hot-desking space. In our room each desk runs into
the next desk, there are no privacy screens between
them. So | don’'t know if there’'sa sense of feeling that
other colleagues can see what you're working on,
they can see the screen of your computer. [Natalie,
40 years, third sector]

For some participants, accessing the intervention at their desks
meant that they might have benefited less from it, because
existing ongoing work concerns that may have been the cause
of stress were present in the therapeutic environment:
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If you go somewhere else to an appointment, | think
on the whole you're going to get more out of it than
if you'refitting it in but you're till at your desk and
you can seetheinvoicesthat need approving and your
to-do list. [Katy, 63 years, university one]

In addition to the lack of a spatial separation between work and
therapy, there was also no temporal separation between work
and therapy. For example, one interviewee noted that accessing
the digital intervention at her desk meant that she did not have
thejourney back to work to help her switch back to work mode:

You' re doing something very reflective and personal
that might make you feel uncomfortabl e feelings, and
then to go back into work mode immediately. | guess
I think even if you go to a counselling session you
have that physical journey back to work which helps
switch modes back and so you' ve got time to kind of
|eave those fedings behind. [Sue, 43 years, university
two]

Another issue was that the workplace is often a place in which
we areinvested in appearing strong and capable. For example,
one participant described how, although she was ableto present
herself positively to work colleagues, reflecting on her mental
health in the workplace | eft her feeling exposed:

| was struggling. At work people probably wouldn’t
really have picked up that much was going on for me,
| was quite happy to keep that going in front of people
so then I’'m at work and I’ m...it starts you having to
think about the other stuff that's affecting you
internally but you' re managing to put on a pretty OK
persona when you're at work so then it just felt like
| was having to...I didn’'t want to expose myself too
much | suppose. [Anna, 47 years, third sector]

Several participants said that one of the problemsfor them with
completing aminimally guided digital intervention wasthe lack
of human interaction. Although not having to speak to someone
was a positive for some people (see above), it also meant that
it was easier to disengage from the intervention:

It does allow you to maybe explore these things
without having to open up directly to a person. But
then the downside to that isthat it also allows you to
walk away from it more easily. [ Tony, 56 years, third
sector]

Some participants noted that not having aone-to-oneinteraction
meant that they might choose the “easier” elements of the
intervention, and therefore not obtain the benefits of more
comprehensive engagement. For example, John [33 years,
university two] noted that it was possible to avoid the more
challenging elements that “probably had more growth behind
it.” Thelack of face-to-face contact al so meant that participants
could beleft feeling isolated and feeling that they had not made
an emotional connection and that they were not “ sharing ”:

| guess it's the isolation, with doing everything
anonymously and just taking time out on your own to

do it there’'s no real sharing involved in it [Jane, 28
years, third sector]
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Facilitatorsto Engagement

In addition to the convenience, flexibility, and anonymity
mentioned above, the main factors that participants identified
as helping them to engage with the digital intervention were
program content and design. Interesting content was one reason
given for engaging with the program. For example, 1 participant
said:

The content | think was what kept me going back into

it because it was interesting. It had interesting

content. [John, 33 years, university two]

Participants liked that the program was interactive and they
liked the way it was presented. The positive experience
motivated them to continue:

It was in nice bite size chunks. It was well presented.
It was quite enjoyable. Yeah, it was quite enjoyable
to do. It was good taking yourself out of the work
situation for a bit, before going back in again. So |
mean it was just a very positive experience so | think
that just encouraged me to carry on with it. [Claire,
57 years, university one|

Each modul e gave an estimation of the amount of timeit would
taketo complete, which enabled usersto plan their engagement.
Participants al so appreciated that the intervention tracked their
progress through the program; for example, 1 participant
described how being able to see what modules she had
completed motivated her to compete other modules:

You can see on screen you' ve done this and you've

done this and you’ ve done this, but you still need to

do this. It was almost like playing an online game.

[Katy, 63 years, university one]
Other features that helped participants to engage with the
intervention were reminders to log in that were built into the
system. Theseincluded self-timed opt-in automated emails and
the opt-in Monday morning message. Thiswasan email message
sent every Monday morning that included a motivational
message and information on keeping yourself psychologically
well at work. It was intended as a reinforcement of the key
messages in the program and areminder to log in. Personalized
reminders were also provided by the e-coach who contacted
each participant to remind them to log in to the program and to
contact her if they needed any support. One participant
suggested that email reminders from the e-coach were more
helpful than the automated reminders:

I think when | got the emails from the work coach
themselves, because it was a person enquiring that
was much more of a prompt to look in and go: “ Oh
yeah, gosh, | do need to focus in on this and make
sometime for it,;” but when it was just an automated
responseit kind of felt, it kind of made me feel guilty
about logging in. [Jane, 28 years, third sector]

In addition to using the different reminders within the
intervention, some participants described setting their own
reminders by putting tasks in their work calendar. They noted
that this helped them to engage with the program:
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If you just think you’ ve got forever to do it, it would
have been easier to put it off whereas you know |
wanted to do it so | set myself reminders and built it
into my calendar. [Claire, 57 years, university one]

A number of participants identified the importance of
organizations and line managers in promoting the use of
interventions such as WorkGuru and encouraging the staff to
usethem. Natalie described how support to use theintervention
from amanager could make a big difference:

If you get a message from the manager that that’s ok
and that they encourage and support you to do that,
that can make a hig difference. [Natalie, 40 years,
third sector]

Promotion by the employer gave the intervention legitimacy
and gave the staff explicit permission to useiit:

| think probably the fact that this was circulated by
the university, it probably added a bit of...almost
legitimacy about it, | guess. This was something that
was supported by the university, which is probably a
little bit silly but when you're in a stressed situation
it isjust the knowledge that yeah well the university
said this is an ok thing to do, it's ok for me to take
time to be working through this and it's to their
benefit because if I’m working more effectively then
they benefit aswell. [Claire, 57 years, university one]

Barriersto Engagement

Over half of the interviewees identified the pressure of time or
excessive workload as being the main reasons for not engaging
with the intervention:

Although it was something that | wanted to do, getting
[the prompt to logon] was just kind of a: “ Oh god,
have | really got time to do thistoday? Am| going to
fed guilty for leaving my colleagues?” [Jane, 28
years, third sector]

Similarly, Anna [47 years, third sector] noted that engaging
with theintervention “ became almost a luxury” , and that when
work pressures were mounting “ 1 couldn’t devote the time to
doit."

In addition to time pressure, the symptoms of mental health
problems were identified as potential barriers to engagement.
For example, Chloe noted that effective engagement required
levels of motivation that may not be possessed by people with
depression:

Probably at the time, um | was very low, very
depressed. [ ...] | suppose time would’ ve been a bit of
an issue, coupled with depression. | didn’'t have any
motivation at all. [Chloe, 44 vyears,
telecommunication]

The Role of the E-Coach

Participants gave mixed reports on their use, appreciation, and
expectation of the e-coach. A number of participants did not
engage with the e-coach; somewere unclear about what therole
of the e-coach was or how they could use her support:
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| thought it really helped when | did some of these
exercises and like sitting and writing down the
feelings that could happen or triggers. | did it a
coupleof timesandit really helped mealot so| don't
know how to tell it to the coach. Can the coach help
with this stuff or not? Also in the exercises they are
there and what else can the coach help with? [Sara,
31 years, university one|
One participant said that the communication from the e-coach
felt automated:

Yeah it just, it seemed like an automated thing. | didn’t
really, | mean obviously | thought if you sent theman
email it would get through to someone but umiit just
didn't feel very personal | guess. [Rose, 38 years,
university one]

However, another participant had a more positive experience:

| actually found the initial contact, really really,

almost like validating. | was an individual | wasn’t

just a number, which | kind of really, really...really

impressed me. [Robert, 46 years, university one]
Participantswere al so divided about how proactive they wanted
the e-coach to be. Some participantswere happy that the e-coach
was there if they wanted to ask any questions or “ if I've got a
specific query” [Claire, 57 years, university one].

Other participants wanted more contact with the e-coach:

| think it would be useful to have something a bit more
proactive near the front just to try and ensure people
really were comfortable with what they were doing.
[Tony, 56 years, third sector]

What Would a Perfect Digital I ntervention Look Like?

When asked to describe what a perfect occupational digital
mental health intervention might look like, almost half of the
interviewees said that they would want to be able to access it
only on a computer, the same number said on both a computer
and a smartphone, and 2 said they would like to access the
intervention only on a smartphone.

Participants wanted an intervention that would be anonymous
and confidential and that could be tailored or adapted so that it
could meet the needs of different people:

It's just remembering that everyone is different and
everyone€’'s moods has ups and downs, and
depressions and joys are addressed in different ways
and | guess a single program that takes everyone
through a singular route probably doesn’t hit the nail
on the head. [Tony, 56 years, third sector]

Nearly all participants described their perfect intervention as
combining a short course that they could work through
independently with a website that had regularly updated
information and personalized advice that they could make use
of asrequired over an indefinite period:

It would be sort of as | described, a short, fairly
intensive course that you were checked up on whether
you'd doneit or not which would really help followed
by the availability continuously after that, um, just
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for dipping into or for necessarily contacting
somebody in person if possible. [Rachel, 55 years,
university one]
Interviewees said that the structure and layout of the short course
should be simple, especialy those who were less confident
using information technology:

Yeah and it has got to be something very simple
because I'mreally not very technical. | ama bit of a,
yeah a technology dinosaur to be honest so it would
have to be very simple and accessible. [Natalie, 40
years, third sector]

They aso suggested that the content of the course should be
interactive and consist of a mixture of reading and listening:

It's got to be something like this [WorkGuru] ...for
me anyway, something that is interactive...because
that’show | engage with stuff, it can’t bejust reading.
| likethat thiswas a mixture of reading, listening and
actually doing stuff because | think it would be very
easy not to take it in if it was just reading from a
screen. [Claire, 57 years, university one]

Participants were equally split between those wanting peer
support as part of the time-unlimited resource and those who
did not. One participant suggested that if peer support was
available, she would want a small group:

If it was going to be something that | use regularly
then | would probably want a smaller peer group, as
in the sort of size that was in the discussion group
that was active with WorkGuru rather than it being
a kind of Facebook type thing where anybody can get
involved because | think that floodsit, and it becomes
too much to actually digest and get involved with.
[Jill, 31 years, third sector]

In contrast, Rose stated that she would not use a support group
for the following reason:

I’m not good with groups of people really so that's
not something I'd make much use of myself. [Rose,
38 years, university one|

A number of participants suggested that monitoring, including
self-report tracking of stress symptoms, would be useful but
emphasized that this information should not be made available
to their employer.

The mgjority of participantswanted to be able to contact acoach
if needed. For some, that support could be asynchronistic, but
others wanted live chat either through video (eg, Skype) or
instant messaging. A participant said:

You kind of sense the difference between someone
who is physically there the whole time and yeah
they're there, they're writing an answer but it's like
an email conversation. [John, 33 years, university
two]
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Discussion

Engagement With the I ntervention

Only 4 interviewees said that they had used a digital health
intervention before using WorkGuru. This suggeststhat despite
the growing humber of apps and websites, digital health is till
avery underutilized resource. Thetrigger for initially accessing
the intervention in this study was described by participants as
acurrent experience of stress. This may suggest that perceived
personal relevance is an important factor in initiating
engagement with digital health interventions [33].

Positivesand Negatives of Digital Mental Health in the
Workplace

Participants in this study described contradictions between
aspects of occupational digital mental health interventions,
viewing the same aspects as both advantages and di sadvantages.
Convenience and flexibility could increase engagement with
digital mental health by increasing the opportunities to access
the intervention, but within a work environment, these
advantages could al so be experienced as disadvantages, resulting
in difficulties in prioritizing time and a lack of spatial and
temporal separation between work and therapy, which left some
people feeling that they had competing priorities, or left them
feeling exposed as they struggled to move from therapy mode
to work mode. Knowles et al [34,35] identified similar
contradictions in users experience of digital therapies in
nonwork settings. They identified contradictions in users
experience of flexibility, support, autonomy, connectedness,
and anonymity in computerized therapy for depression and
anxiety delivered predominantly in primary care.

In this study, the anonymity of digital health interventions was
hard to maintain within an open-plan environment. Anonymity
was important because it enabled participants to access help
without fear of stigma and for some people it gave them the
confidence to use the intervention, which they may not have
doneif they had to attend a face-to-face appointment or speak
to their general practitioner (GP). However, other participants
suggested that anonymity made it easier to disengage from the
intervention. It could be argued that by removing some of the
barriers to accessing face-to-face interventions such as
inconvenient locations, inability to get an appointment, high
cost, lack of transport, delay in access, and the fear of stigma,
digital mental health may increase the number of people that
take up therapy [36], but one of the effects of easing access to
interventions may be increased dropout [37]. We can draw on
the Prochaska and DiClemente’s [38] stages of change model
to illustrate this further. Prochaska and DiClemente ([38]; see
also [39]) described 5 stages of behavioral change: (1)
precontemplation (where there is no intention to change a
behavior), (2) contemplation (where people are thinking about
changing a behavior), (3) preparation (where people are
intending to take action and may be taking small steps toward
it), (4) action (where people are taking action), and (5)
maintenance (where people work to prevent relapse). People
who have made an appointment to attend a face-to-face
intervention are more likely to bein the action stages of change,
whereas people accessing digital interventions may also be in
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the contempl ation and preparation stages of change. They may
be accessing the intervention out of curiosity—awish to explore
the possibility without making a commitment. This means that
they may move back to the contemplation or preparation stages
of the change model and may wish to access the digital
intervention or another form of psychological intervention at a
later date. In widening accessto therapies, digital mental health
interventions may be the first step in someone’s therapeutic
journey, and as such, disengagement should not necessarily be
seen as afailure but as part of a process of seeking help. Our
current data do not allow us to identify which users of digital
mental health interventions are in which stage of the change
model; future research may wish to explore this further to gain
a better understanding of the role digital mental health
interventions play in enabling people to access support and to
change behaviors.

Along with being able to disengage from the intervention more
easily, one of the other potential disadvantages of the lack of
face-to-face contact in minimally supported digital mental health
interventionsidentified by participantswasthelack of emotional
connection. Even when guidance is available, it is often
voluntary, and users can choose not to engage with the e-coach.
Some participants described feelings of isolation. Animportant
component of traditional therapy is the therapeutic alliance,
which is defined as the collaborative bond between therapist
and patient [40]. Despite feelings of isolation expressed by some
participants, thereis evidence that apositive therapeutic aliance
can develop in fully automated digital mental health
interventions [41]. Clarke et al [41] found that the therapeutic
aliance in a digital environment was not associated with
treatment gains (in contrast to face-to-face psychotherapies),
but that it was correlated with levels of engagement; perceived
emotional engagement correlated positively with program use.

Facilitatorsand Barriersto Engagement

Along with the convenience, flexibility, and anonymity of digital
mental health interventions, participantsin this study identified
program content and design as afacilitator to engagement. They
liked that the program was interactive and that it was presented
well. Intrinsic motivation (finding the content interesting) has
been shown to be an important factor in treatment adherence to
digital health interventions [42], as is design and appearance
[33,43,44]. If people like an intervention they are more likely
to continue with it [44]. Design features appreciated by
participants included estimation of time to complete each
module, a progress tracker, and remindersto log in and use the
intervention. There is evidence that reminders increase
engagement with digital interventions [45-47] and that people
who chooseto receive remindersto log in and chooseto receive
motivational emailsshow greater symptom reduction [48]. There
is also evidence, however, that these email prompts could be
easily ignored (and even resented) in a workplace context as a
consequence of afull inbox [49]. There was some evidence of
thisin this study, but almost half of the participants mentioned
receiving and appreciating the Monday morning message; this
suggests that when reminders have an additional value (ie,
motivational quotes and well-being information and advice),
they are more likely to stand out in a busy email inbox.

http://mental .jmir.org/2018/1/e8/

Carolan & de Visser

The role of the organization and line managers was identified
asanimportant facilitator to engagement with the digital mental
health intervention. It wasimportant to many of the participants
that their use of the intervention was confidential; stigma about
mental illness was still something that was perceived as being
prevalent in the workplace, with some participants saying that
knowledge about their mental health problems could be career
limiting. Research supports this perspective with evidence that
the stigma associated with mental ill health can result in lower
wages [50], underemployment, and precarious employment
[51]. However, although participants did not necessarily want
their employer to know that they were accessing the
intervention, they did think that it was important for
organizations and line managers to circul ate information about
theintervention and to encourageits use. Organizational support
gavetheintervention legitimacy and signaled to the employees
that they could use it. By circulating this information,
organizations would be showing explicit concern for employee
well-being, which has been shown to result in higher levels of
employee commitment to the organization [52]. Further research
is needed to get a better understanding about the role of
organizations in promoting take-up and engagement with
occupational digital mental health interventions.

Participants identified the lack of time as the main barrier to
engaging with digital mental health interventions in the
workplace. Thelack of time has been identified by other studies
on digital health interventions delivered in the workplace as a
reason given by participantsfor disengaging from interventions
[53-56]. Future research could explore further the role of
employers in helping employees to prioritize accessing digital
mental health interventions in the workplace.

The Role of the E-Coach

Theintervention used in thisresearch provided minimal guided
support from an e-coach. In line with other minimal guided
interventions (see[57]), the e-coach provided adherence support
(log-in reminders) and feedback on request. Interviewees were
divided by their experience of the e-coach and by how proactive
they wanted the coaching to be. This division suggests that the
type of support peoplewant isapersonal preference and might
be best negotiated with theindividual at the start of the program.

The Perfect Web-Based I ntervention

When describing their perfect digital mental health intervention,
interviewees described a simple, interactive, and
easy-to-navigate website that could be accessed viaa computer
or a smartphone. There are advantages to delivering
interventions via mobile devices such as smartphones (eg, the
ability to employ ecological momentary assessments and to
deliver interventions at moments of high need), but research in
thisareastill remainsin itsinfancy [45,58]. It wasimportant to
interviewees that the perfect intervention was anonymous and
confidential and that it could be personalized (ie, tailored to
their needs). Tailored interventions have been shown to be more
effective than standardized approach to delivering digital
interventions [59]. The intervention would combine a short
course that users could work through independently with
regularly updated, time-unlimited information and advice that
they could dip in and out of over a longer period. The short
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course described by interviewees reflects featuresidentified in
asystematic review asincreasing engagement with occupational
digital mental health interventions[17]; theseinclude providing
guidance, delivering in ashort time frame (6-7 weeks), tailoring,
and self-monitoring. Regularly updated content has been
identified as an inducement to revisiting digital interventions
[43]. To our knowledge, no other study on digital mental health
interventions has identified the desire to access time-unlimited
information and advice.

Intervieweesreported that they wanted support from an e-coach
but were divided about whether the support should be
asynchronistic or synchronistic. Digital interventions that
provide human guidance have been shown to be superior to
unguided interventions [24,47,60-63], but currently thereisno
research comparing asynchronistic guidance with synchronistic
guidance in digital mental health interventions.

A number of interviewees suggested incorporating
self-monitoring, including self-report of stress symptoms.
Self-monitoring is a core feature of many behavioral and
psychological therapies [64] and has been recommended as an
important component in the delivery of digital mental health
[45]. Interviewees were divided about the use of peer support
with some people saying they would like it and others saying
they would not use it. There is currently little evidence to
support the use of online peer support groups for people
experiencing depression [65,66] or for young people
experiencing mental health problems [67].

Implications for the Workplace

The findings from this study suggest that the role of
organizations and line managersis crucial to promoting the use
of digital mental health interventionsin the workplace. For some
employees, digital mental health interventionswere animportant
means of accessing convenient and flexible support, and it
formed an important component of a broader health and
well-being strategy. To encourage uptake and engagement with
these interventions, organizations and line managers must
actively promote the interventions, and while maintaining
confidentiality, support the staff to prioritize time during
working hours and identify a private space to access the
intervention and to reflect on the content.

Limitations

One of the limitations identified in the original study was that
the participants recruited to the study (predominantly
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well-educated women working in social care or the knowledge
industry in senior manager or administrative roles) were not
representative of the general workforce. This limitation is
evident in this study. Moreover, the majority of participants
recruited in this study reported that their work was
predominantly office based and all participants described having
some autonomy over their work schedule. It ishighly likely that
the facilitators and barriers to the use of digital mental health
interventions among other working groups (eg, employees
working in blue-collar roles or in the service industries) will be
different to those experienced by autonomous, office-based
workers. There is a strong need for research into the use of
occupational digital mental health interventionsto be conducted
in occupations and industries that are traditionally
underrepresented (or wholly absent) in current studies.

Although this study was successful in engaging participants
who did not perceive themselves as having engaged well with
the intervention, participants were from a self-selecting group
of employees who volunteered for the original trial and,
therefore, did have someinterest in engaging with digital mental
health interventions. Therefore, we were unable to study the
views of employees who may be less open to engaging with
digital health interventions.

Another limitation to this study is the 1-year gap between
participants being recruited to the origina trial and being
interviewed for this study. This meant that the study relied on
participants’ recollection of their experience, which may be
flawed.

Conclusions

Occupational digital mental health interventions have an
important role in delivering health care support to employees
in the workplace and should form part of a broader health and
well-being package. For some people, digital mental health
interventionsdelivered in the workplace may help them to access
help, which they may not have done if they had to access
face-to-face therapies or speak to their GP. The convenience,
flexibility, and anonymity of digital mental health interventions
was experienced as both positives and as negatives, helping
people to engage with occupational digital mental health, but
also acting as barriers to engagement. It is important that
developers of digital interventions and employers work with
empl oyees to overcome these challenges.

SC is the founder of WorkGuru and continues to have a commercial interest in the company.

References

1. LekaS, Jain A. Apps.who.int. Geneva: World Health Organisation; 2010. Health Impact of Psychosocial Hazards at Work:
An Overview URL: http://apps.who.int/iris/bitstream/10665/44428/1/9789241500272 eng.pdf [accessed 2018-01-02]

[WebCite Cache |D 6wAfhvXF]

2. Birnbaum HG, Kesder RC, Kelley D, Ben-Hamadi R, Joish VN, Greenberg PE. Employer burden of mild, moderate, and
severe major depressive disorder: mental health services utilization and costs, and work performance. Depress Anxiety
2010;27(1):78-89. [doi: 10.1002/da.20580] [Medline: 19569060]

http://mental .jmir.org/2018/1/e8/

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e8 | p.196
(page number not for citation purposes)


http://apps.who.int/iris/bitstream/10665/44428/1/9789241500272_eng.pdf
http://www.webcitation.org/6wAfhvXFt
http://dx.doi.org/10.1002/da.20580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19569060&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Carolan & de Visser

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Dewa CS, Thompson AH, Jacobs P. The association of treatment of depressive episodes and work productivity. Can J
Psychiatry 2011 Dec;56(12):743-750. [doi: 10.1177/070674371105601206] [Medline: 22152643]

Gutman DA, Nemeroff CB. Stress and depression. In: Contrada R, Baum A, editors. The Handbook of Stress Science:
Biology, Psychology, and Health. New York: Springer Publishing Company; 2011:345-357.

Waghorn G, Chant D, White P, Whiteford H. Disability, employment and work performance among people with ICD-10
anxiety disorders. Aust N Z JPsychiatry 2005;39(1-2):55-66. [doi: 10.1111/j.1440-1614.2005.01510.x] [Medline: 15660706]
Karpansalo M, Kauhanen J, Lakka TA, Manninen P, Kaplan GA, Salonen JT. Depression and early retirement: prospective
population based study in middle aged men. J Epidemiol Community Health 2005 Jan;59(1):70-74 [EREE Full text] [doi:
10.1136/jech.2003.010702] [Medline: 15598730]

Bultmann U, Rugulies R, Lund T, Christensen KB, Labriola M, Burr H. Depressive symptoms and the risk of long-term
sickness absence: a prospective study among 4747 employeesin Denmark. Soc Psychiatry Psychiatr Epidemiol 2006
Nov;41(11):875-880. [doi: 10.1007/s00127-006-0110-y] [Medline: 16951921]

Henderson M, Glozier N, Holland EK. Long term sickness absence. Br Med J 2005 Apr 9;330(7495):802-803 [FREE Full
text] [doi: 10.1136/bmj.330.7495.802] [Medline: 15817531]

Harvey SB, Glozier N, Henderson M, Allaway S, Litchfield B, Holland-Elliott K, et al. Depression and work performance:
an ecological study using web-based screening. Occup Med (Lond) 2011 May;61(3):209-211. [doi: 10.1093/occmed/kqr020]
[Medline: 21525074]

Solomon C, Poole J, Palmer KT, Coggon D. Health-related job loss: findings from a community-based survey. Occup
Environ Med 2007 Mar;64(3):144-149 [FREE Full text] [doi: 10.1136/0em.2005.024257] [Medline: 17095549]

Bhui KS, Dinos S, Stansfeld SA, White PD. A synthesis of the evidence for managing stressat work: areview of thereviews
reporting on anxiety, depression, and absenteeism. J Environ Public Health 2012;2012:515874 [EREE Full text] [doi:
10.1155/2012/515874] [Medline: 22496705]

Corbiére M, Shen J, Rouleau M, Dewa CS. A systematic review of preventive interventions regarding mental health issues
in organizations. Work 2009;33(1):81-116. [doi: 10.3233/WOR-2009-0846] [Medline: 19597288]

Joyce S, Modini M, Christensen H, Mykletun A, Bryant R, Mitchell PB, et al. Workplace interventionsfor common mental
disorders: asystematic meta-review. Psychol Med 2016 Mar;46(4):683-697. [doi: 10.1017/S0033291715002408] [Medline:
26620157]

Vanhove AJ, Herian MN, Perez AL, Harms PD, Lester PB. Can resilience be developed at work? A meta-analytic review
of resilience-building programme effectiveness. J Occup Organ Psychol 2015 Apr 25;89(2):278-307. [doi:
10.1111/joop.12123]

Dewa CS, Hoch JS. Barriers to mental health service use among workers with depression and work productivity. J Occup
Environ Med 2015 Jul;57(7):726-731 [FREE Full text] [doi: 10.1097/JOM.0000000000000472] [Medline: 26147540Q]
Lim D, Sanderson K, Andrews G. Lost productivity among full-time workers with mental disorders. JMent Health Policy
Econ 2000 Sep 01;3(3):139-146. [Medline: 11967449]

Carolan S, Harris P, Cavanagh K. Improving employee wellbeing and effectiveness: a systematic review and meta-analysis
of workplace psychological interventions delivered online. JMed Internet Res 2017;19(7):e271 [FREE Full text] [doi:
10.2196/jmir.7583]

Ebert DD, Heber E, Berking M, Riper H, Cuijpers P, Funk B, et a. Self-guided internet-based and mobile-based stress
management for employees: results of arandomised controlled trial. Occup Environ Med 2016 May;73(5):315-323. [doi:
10.1136/0emed-2015-103269] [Medline: 26884049]

Heber E, Lehr D, Ebert DD, Berking M, Riper H. Web-based and mobile stress management intervention for employees:
arandomized controlled trial. J Med Internet Res 2016;18(1):e21 [FREE Full text] [doi: 10.2196/jmir.5112] [Medline:
26818683]

Thiart H, Lehr D, Ebert DD, Berking M, Riper H. Log in and breathe out: internet-based recovery training for sleepless
employees with work-related strain - results of arandomized controlled trial. Scand J Work Environ Health 2015
Mar;41(2):164-174. [doi: 10.5271/sjweh.3478] [Medline: 25590336]

Umanodan R, Shimazu A, Minami M, Kawakami N. Effects of computer-based stress management training on psychological
well-being and work performance in japanese employees: acluster randomized controlled trid. Ind Health 2014;52(6):480-491
[FREE Full text] [Medline: 25055847]

Cavanagh K, Millings A. Increasing engagement with computerised cognitive behavioural therapies. ICST Trans Amb Sys
2013 Feb 22;13(2):€3 [FREE Full text] [doi: 10.4108/trans.amsys.01-06.2013.€3]

Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health careinterventions delivered over the internet?
A systematic review of the published literature. JMed Internet Res 2006;8(2):€10 [ FREE Full text] [doi: 10.2196/jmir.8.2.e10]
[Medline: 16867965]

Spek V, Cuijpers P, Nyklicek I, Riper H, Keyzer J, Pop V. Internet-based cognitive behaviour therapy for symptoms of
depression and anxiety: a meta-analysis. Psychol Med 2007 Mar;37(3):319-328. [doi: 10.1017/S0033291706008944]
[Medline: 17112400]

http://mental .jmir.org/2018/1/e8/ JMIR Ment Health 2018 | vol. 5 | iss. 1 [e8 | p.197

(page number not for citation purposes)


http://dx.doi.org/10.1177/070674371105601206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22152643&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-1614.2005.01510.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15660706&dopt=Abstract
http://jech.bmj.com/cgi/pmidlookup?view=long&pmid=15598730
http://dx.doi.org/10.1136/jech.2003.010702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15598730&dopt=Abstract
http://dx.doi.org/10.1007/s00127-006-0110-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16951921&dopt=Abstract
http://europepmc.org/abstract/MED/15817531
http://europepmc.org/abstract/MED/15817531
http://dx.doi.org/10.1136/bmj.330.7495.802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15817531&dopt=Abstract
http://dx.doi.org/10.1093/occmed/kqr020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21525074&dopt=Abstract
http://europepmc.org/abstract/MED/17095549
http://dx.doi.org/10.1136/oem.2005.024257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17095549&dopt=Abstract
http://dx.doi.org/10.1155/2012/515874
http://dx.doi.org/10.1155/2012/515874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22496705&dopt=Abstract
http://dx.doi.org/10.3233/WOR-2009-0846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19597288&dopt=Abstract
http://dx.doi.org/10.1017/S0033291715002408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26620157&dopt=Abstract
http://dx.doi.org/10.1111/joop.12123
http://europepmc.org/abstract/MED/26147540
http://dx.doi.org/10.1097/JOM.0000000000000472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26147540&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11967449&dopt=Abstract
https://www.jmir.org/2017/7/e271/
http://dx.doi.org/10.2196/jmir.7583
http://dx.doi.org/10.1136/oemed-2015-103269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26884049&dopt=Abstract
http://www.jmir.org/2016/1/e21/
http://dx.doi.org/10.2196/jmir.5112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26818683&dopt=Abstract
http://dx.doi.org/10.5271/sjweh.3478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25590336&dopt=Abstract
http://joi.jlc.jst.go.jp/DN/JST.JSTAGE/indhealth/2013-0209?from=PubMed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25055847&dopt=Abstract
http://doi.org/10.4108/trans.amsys.01-06.2013.e3
http://dx.doi.org/10.4108/trans.amsys.01-06.2013.e3
http://www.jmir.org/2006/2/e10/
http://dx.doi.org/10.2196/jmir.8.2.e10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867965&dopt=Abstract
http://dx.doi.org/10.1017/S0033291706008944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17112400&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Carolan & de Visser

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Junge M, Lehr D, Bockting C, Berking M, Riper H, Cuijpers P, et al. For whom are internet-based occupational mental
health interventions effective? Moderators of internet-based problem-solving training outcome. Internet Interv 2015
Mar;2(1):39-47 [FREE Full text] [doi: 10.1016/].invent.2014.11.007]

Waller R, Gilbody S. Barriers to the uptake of computerized cognitive behavioural therapy: a systematic review of the
guantitative and qualitative evidence. Psychol Med 2009 May;39(5):705-712. [doi: 10.1017/S0033291708004224] [Medline:
18812006]

deVisser RO, Graber R, Hart A, Abraham C, Scanlon T, Watten P, et al. Using qualitative methods within a mixed-methods
approach to devel oping and evaluating interventions to address harmful alcohol use among young people. Health Psychol
2015 Apr;34(4):349-360. [doi: 10.1037/hea0000163] [Medline: 25822051]

Carolan S, Harris PR, Greenwood K, Cavanagh K. Increasing engagement with, and effectiveness of, an online CBT-based
stress management intervention for employees through the use of an online facilitated bulletin board: study protocol for a
pilot randomised controlled trial. Trials 2016 Dec 15;17(1):598 [FREE Full text] [doi: 10.1186/s13063-016-1733-2]
[Medline: 27978858]

Carolan S, Harris P, Greenwood K, Cavanagh K. Increasing engagement with an occupational digital stress management
program through the use of an online facilitated discussion group: results of a pilot randomised controlled trial. Internet
Interv 2017 Dec;10:1-11 [FREE Full text] [doi: 10.1016/j.invent.2017.08.001]

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. JHealth Soc Behav 1983 Dec;24(4):385-396.
[Medline: 6668417]

Jackson P, McKergow M. The Solutions Focus: The SIMPLE Way to Positive Change. London: Nicholas Brealey Publishing;
2002.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101 [FREE Full text] [doi:
10.1191/14780887060p0630a]

Brouwer W, OenemaA, Crutzen R, de Nooijer J, de Vries NK, Brug J. An exploration of factors related to dissemination
of and exposureto internet-delivered behavior change interventions aimed at adults: a Delphi study approach. JMed Internet
Res 2008;10(2):e10 [FREE Full text] [doi: 10.2196/jmir.956] [Medline: 18417443]

Knowles S, Toms G, Sanders C, Bee P, Lovell K, Rennick-Egglestone S, et a. Qualitative meta-synthesis of user experience
of computerised therapy for depression and anxiety. PLoS One 2014;9(1):e84323 [FREE Full text] [doi:

10.1371/journal .pone.0084323] [Medline: 24465404]

Knowles SE, Lovell K, Bower P, Gilbody S, Littlewood E, Lester H. Patient experience of computerised therapy for
depression in primary care. BMJ Open 2015 Nov 30;5(11):e008581. [doi: 10.1371/journal.pone.0084323]

Ebert DD, Lehr D, BoR L, Riper H, Cuijpers P, Andersson G, et al. Efficacy of an internet-based problem-solving training
for teachers: results of arandomized controlled trial. Scand J Work Environ Health 2014 Nov;40(6):582-596. [doi:
10.5271/sjweh.3449] [Medline: 25121986]

Lehr D, Geraedts A, Persson Asplund R, Khadjesari Z, Heber E, de Bloom J, et a. Occupational e-Mental Health: Current
Approaches and Promising Perspectives for Promoting Mental Health in Workers. In: Wiencke M, Cacace M, Fischer S,
editors. Healthy at Work. Cham: Springer; 2016.

Prochaska J, DiClemente C. Transtheoretical therapy: toward a more integrative model of change. Psychotherapy
1982;19(3):276-288 [FREE Full text] [doi: 10.1037/h0088437]

Prochaska JO, DiClemente CC, Norcross JC. In search of how people change. Applications to addictive behaviors. Am
Psychol 1992 Sep;47(9):1102-1114. [Medline: 1329589]

Krupnick JL, Sotsky SM, Simmens S, Maoyer J, Elkin |, Watkins J, et al. Therole of the therapeutic alliance in psychotherapy
and pharmacotherapy outcome: findings in the National Institute of Mental Health Treatment of Depression Collaborative
Research Program. J Consult Clin Psychol 1996 Jun;64(3):532-539. [Medline: 8698947]

Clarke J, Proudfoot J, Whitton A, Birch M, Boyd M, Parker G, et a. Therapeutic alliance with a fully automated mobile
phone and web-based intervention: secondary analysis of arandomized controlled trial. IMIR Ment Health 2016 Feb
25;3(1):e10 [FREE Full text] [doi: 10.2196/mental.4656] [Medline: 26917096]

Alfonsson S, Olsson E, Hursti T. Motivation and treatment credibility predicts dropout, treatment adherence, and clinical
outcomesin an internet-based cognitive behavioral relaxation program: arandomized controlled trial. JMed Internet Res
2016;18(3):e52 [FREE Full text] [doi: 10.2196/jmir.5352] [Medline: 26957354]

Brouwer W, Oenema A, Crutzen R, de Nooijer J, de Vries N, Brug J. What makes people decide to visit and use an
internet - delivered behavior - change intervention?: A qualitative study among adults. Health Educ 2009 Oct
16;109(6):460-473 [FREE Full text] [doi: 10.1108/09654280911001149]

Ludden GD, van Rompay TJ, Kelders SM, Van Gemert-Pijnen JE. How to increase reach and adherence of web-based
interventions: adesign research viewpoint. JMed Internet Res 2015;17(7):e172 [FREE Full text] [doi: 10.2196/jmir.4201]
[Medline: 26163456]

Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone apps: review and evidence-based
recommendations for future developments. IMIR Ment Health 2016;3(1):e7 [FREE Full text] [doi: 10.2196/mental.4984]
[Medline: 26932350]

http://mental .jmir.org/2018/1/e8/ JMIR Ment Health 2018 | vol. 5 | iss. 1 e8| p.198

(page number not for citation purposes)


http://doi.org/10.1016/j.invent.2014.11.007
http://dx.doi.org/10.1016/j.invent.2014.11.007
http://dx.doi.org/10.1017/S0033291708004224
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18812006&dopt=Abstract
http://dx.doi.org/10.1037/hea0000163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25822051&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-016-1733-2
http://dx.doi.org/10.1186/s13063-016-1733-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27978858&dopt=Abstract
https://doi.org/10.1016/j.invent.2017.08.001
http://dx.doi.org/10.1016/j.invent.2017.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstract
http://doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
http://www.jmir.org/2008/2/e10/
http://dx.doi.org/10.2196/jmir.956
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18417443&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0084323
http://dx.doi.org/10.1371/journal.pone.0084323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24465404&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0084323
http://dx.doi.org/10.5271/sjweh.3449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25121986&dopt=Abstract
http://doi.org/10.1037/h0088437
http://dx.doi.org/10.1037/h0088437
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1329589&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8698947&dopt=Abstract
http://mental.jmir.org/2016/1/e10/
http://dx.doi.org/10.2196/mental.4656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26917096&dopt=Abstract
http://www.jmir.org/2016/3/e52/
http://dx.doi.org/10.2196/jmir.5352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26957354&dopt=Abstract
https://doi.org/10.1108/09654280911001149
http://dx.doi.org/10.1108/09654280911001149
http://www.jmir.org/2015/7/e172/
http://dx.doi.org/10.2196/jmir.4201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26163456&dopt=Abstract
http://mental.jmir.org/2016/1/e7/
http://dx.doi.org/10.2196/mental.4984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26932350&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Carolan & de Visser

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

Fry JP, Neff RA. Periodic prompts and remindersin health promotion and health behavior interventions: systematic review.
JMed Internet Res 2009;11(2):e16 [FREE Full text] [doi: 10.2196/jmir.1138] [Medline: 19632970]

Hilvert-Bruce Z, Rossouw PJ, Wong N, Sunderland M, Andrews G. Adherence as adeterminant of effectiveness of internet
cognitive behavioural therapy for anxiety and depressive disorders. Behav Res Ther 2012 Aug;50(7-8):463-468. [doi:
10.1016/j.brat.2012.04.001] [Medline: 22659155]

Whitton AE, Proudfoot J, Clarke J, Birch M, Parker G, Manicavasagar V, et a. Breaking open the black box: isolating the
most potent features of aweb and mobile phone-based intervention for depression, anxiety, and stress. IMIR Ment Health
2015;2(1):e3 [FREE Full text] [doi: 10.2196/mental.3573] [Medline: 26543909]

Wahle F, Bollhalder L, Kowatsch T, Fleisch E. Toward the design of evidence-based mental health information systems
for people with depression: a systematic literature review and meta-analysis. JMed Internet Res 2017 May 31;19(5):e191
[FREE Full text] [doi: 10.2196/jmir.7381] [Medline: 28566267]

Baldwin ML, Marcus SC. Labor market outcomes of persons with mental disorders. Ind Relat 2007 Jul;46(3):481-510.
[doi: 10.1111/j.1468-232X.2007.00478.X]

KrupaT, Kirsh B, Cockburn L, Gewurtz R. Understanding the stigma of mental illness in employment. Work
2009;33(4):413-425. [doi: 10.3233/WOR-2009-0890] [Medline: 19923664]

Mearns K, Hope L, Ford MT, Tetrick LE. Investment in workforce health: exploring the implications for workforce safety
climate and commitment. Accid Anal Prev 2010 Sep;42(5):1445-1454. [doi: 10.1016/j.aap.2009.08.009] [Medline: 20538100]
Abbott M, Kaldo V, Klein B, Austin D, Hamilton C, Piterman L, et al. A cluster randomised trial of an internet-based
intervention program for tinnitus distress in an industrial setting. Cogn Behav Ther 2009;38(3):162-173. [doi:
10.1080/16506070902763174] [Medline: 19675959]

Abbott J, Klein B, Hamilton C, Rosenthal AJ. Theimpact of online resilience training for sales managers on wellbeing and
performance. E-JAP 2009 Jun 15;5(1):89-95. [doi: 10.7790/ejap.v5i1.145]

Persson AR, Dagi6 J, Fjellstrom |, Niemi L, Hansson K, Zeraati F, et al. Internet-based stress management for distressed
managers: results from arandomised controlled trial. Occup Environ Med 2017 Aug 30 Epub ahead of print(forthcoming)
[FREE Full text] [doi: 10.1136/0emed-2017-104458] [Medline: 28855344]

Geraedis A, Kleiboer A, Wiezer N, Cuijpers P, van Mechelen W, Anema J. Feasibility of aworker-directed web-based
intervention for employees with depressive symptoms. Internet Interv 2014 Jul;1(3):132-140 [FREE Full text] [doi:
10.1016/j.invent.2014.07.001]

Ebert DD, Lehr D, Smit F, Zarski A, Riper H, Heber E, et a. Efficacy and cost-effectiveness of minimal guided and unguided
internet-based mobile supported stress-management in employees with occupational stress: a three-armed randomised
controlled trial. BMC Public Health 2014;14:807 [ FREE Full text] [doi: 10.1186/1471-2458-14-807] [Medline: 25099533]
Lui JH, Marcus DK, Barry CT. Evidence-based apps? A review of mental health mobile applications in a psychotherapy
context. Prof Psychol Res Pr 2017;48(3):199-210. [doi: 10.1037/pro0000122]

Johansson R, Sjéberg E, Sdgren M, Johnsson E, Carlbring P, Andersson T, et a. Tailored vs. standardized internet-based
cognitive behavior therapy for depression and comorbid symptoms: arandomized controlled trial. PLoS One 2012;7(5):€36905
[EREE Full text] [doi: 10.1371/journal.pone.0036905] [Medline: 22615841]

Andersson G, Cuijpers P. Internet-based and other computerized psychological treatments for adult depression: a
meta-analysis. Cogn Behav Ther 2009;38(4):196-205 [FREE Full text] [doi: 10.1080/16506070903318960]

Richards D, Richardson T. Computer-based psychological treatmentsfor depression: asystematic review and meta-analysis.
Clin Psychol Rev 2012 Jun;32(4):329-342. [doi: 10.1016/j.cpr.2012.02.004] [Medline: 22466510]

Heber E, Ebert DD, Lehr D, Cuijpers P, Berking M, Nobis S, et al. The benefits of web- and computer-based interventions
for stress: asystematic review and meta-analysis. JMed Internet Res 2017 Feb 17;19(2):e32 [EREE Full text] [doi:
10.2196/jmir.5774] [Medline: 28213341]

Baumeister H, Reichler L, Munzinger M, Lin J. The impact of guidance on Internet-based mental health interventions —
asystematic review. Internet Interv 2014 Oct;1(4):205-215 [EREE Full text] [doi: 10.1016/j.invent.2014.08.003]
Humphreys K, Marx B, Lexington J. Self Monitoring as a Treatment Vehicle. In: O'Donohue WT, Fisher JE, editors.
General Principles and Empirically Supported Techniques of Cognitive Behaviour Therapy. New Jersey: Wiley & Sons;
2009:576-583.

Griffiths KM, Calear AL, Banfield M. Systematic review on Internet Support Groups (ISGs) and depression (1): do ISGs
reduce depressive symptoms? JMed Internet Res 2009;11(3):e40 [FREE Full text] [doi: 10.2196/jmir.1270] [Medline:
19793719]

Melling B, Houguet-Pincham T. Online peer support for individuals with depression: a summary of current research and
future considerations. Psychiatr Rehabil J2011;34(3):252-254. [doi: 10.2975/34.3.2011.252.254] [Medline: 21208865]
Ali K, Farrer L, Gulliver A, Griffiths KM. Online peer-to-peer support for young people with mental health problems: a
systematic review. IMIR Ment Health 2015;2(2):€19 [FREE Full text] [doi: 10.2196/mental.4418] [Medline: 26543923]

Abbreviations

CBT: cognitive behavioral therapy

http://mental .jmir.org/2018/1/e8/ JMIR Ment Health 2018 | vol. 5 | iss. 1 [e8 | p.199

(page number not for citation purposes)


http://www.jmir.org/2009/2/e16/
http://dx.doi.org/10.2196/jmir.1138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19632970&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2012.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22659155&dopt=Abstract
http://mental.jmir.org/2015/1/e3/
http://dx.doi.org/10.2196/mental.3573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26543909&dopt=Abstract
http://www.jmir.org/2017/5/e191/
http://dx.doi.org/10.2196/jmir.7381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28566267&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-232X.2007.00478.x
http://dx.doi.org/10.3233/WOR-2009-0890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19923664&dopt=Abstract
http://dx.doi.org/10.1016/j.aap.2009.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20538100&dopt=Abstract
http://dx.doi.org/10.1080/16506070902763174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19675959&dopt=Abstract
http://dx.doi.org/10.7790/ejap.v5i1.145
http://oem.bmj.com/cgi/pmidlookup?view=long&pmid=28855344
http://dx.doi.org/10.1136/oemed-2017-104458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28855344&dopt=Abstract
https://doi.org/10.1016/j.invent.2014.07.001
http://dx.doi.org/10.1016/j.invent.2014.07.001
http://www.biomedcentral.com/1471-2458/14/807
http://dx.doi.org/10.1186/1471-2458-14-807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25099533&dopt=Abstract
http://dx.doi.org/10.1037/pro0000122
http://dx.plos.org/10.1371/journal.pone.0036905
http://dx.doi.org/10.1371/journal.pone.0036905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22615841&dopt=Abstract
http://doi.org/10.1080/16506070903318960
http://dx.doi.org/10.1080/16506070903318960
http://dx.doi.org/10.1016/j.cpr.2012.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22466510&dopt=Abstract
http://www.jmir.org/2017/2/e32/
http://dx.doi.org/10.2196/jmir.5774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28213341&dopt=Abstract
http://doi.org/10.1016/j.invent.2014.08.003
http://dx.doi.org/10.1016/j.invent.2014.08.003
http://www.jmir.org/2009/3/e40/
http://dx.doi.org/10.2196/jmir.1270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19793719&dopt=Abstract
http://dx.doi.org/10.2975/34.3.2011.252.254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21208865&dopt=Abstract
http://mental.jmir.org/2015/2/e19/
http://dx.doi.org/10.2196/mental.4418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26543923&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Carolan & de Visser

GP: genera practitioner
PSS: Perceived Stress Scale
RCT: randomized controlled trial

Edited by G Eysenbach; submitted 09.10.17; peer-reviewed by N Bragazzi, SAggarwal; commentsto author 02.11.17; revised version
received 20.11.17; accepted 22.11.17; published 19.01.18.

Please cite as.

Carolan S, de Visser RO

Employees’ Perspectives on the Facilitators and Barriers to Engaging With Digital Mental Health Interventions in the Workplace:
Qualitative Sudy

JMIR Ment Health 2018;5(1):e8

URL: http://mental.jmir.org/2018/1/e8/

doi: 10.2196/mental.9146

PMID: 29351900

©Stephany Carolan, Richard O de Visser. Originally published in IMIR Mental Health (http://mental.jmir.org), 19.01.2018. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Mental Health, is properly cited. The complete bibliographic information, a
link to the original publication on http://mental.jmir.org/, as well as this copyright and license information must be included.

http://mental .jmir.org/2018/1/e8/ JMIR Ment Health 2018 | vol. 5 | iss. 1 |e8 | p.200
(page number not for citation purposes)

RenderX


http://mental.jmir.org/2018/1/e8/
http://dx.doi.org/10.2196/mental.9146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29351900&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Yom-Tov et &

Original Paper

Inducing Behavioral Change in Seekers of Pro-Anorexia Content
Using Internet Advertisements: Randomized Controlled Trial

Elad Yom-Tov!, PhD; Anat Brunstein-Klomek?®3, PhD; Or Mandel?, BSc; Arie Hadas?, PhD; Silvana Fennig®*, MD

IMicrosoft Research, Herzliya, Israel

2Department of Child and Adolescent Psychiatry, Schneider Children's Medical Center of Israel, Petach Tikvah, Israel
3school of Psychology, Interdisciplinary Center, Herzliya, |srael

4Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel

Corresponding Author:
Elad Yom-Tov, PhD
Microsoft Research

13 Shenkar Street
Herzliya, 46875

Israel

Phone; 972 747111359
Fax: 972 747111359
Email: eladyt@yahoo.com

Abstract

Background: The influence of pro-anorexia (pro-ana) websites is debated, with studies indicating both negative and positive
effects, aswell as significant variation in the effects of different websites for those suffering from eating disorders (EDs) and the
general population. Online advertising, known to induce behavioral change both online and in the physical world, has not been
used so far to modify the search behavior of people seeking pro-ana content.

Objective: The objective of this randomized controlled trial (RCT) was to examine if online advertisements (ads) can change
online search behaviors of users who are looking for online pro-ana content.

Methods: Using the Bing Adssystem, we conducted an RCT to randomly expose the searchersfor pro-anacontent to 10 different
ads referring people to one of the three websites: the National Eating Disorders Association, the National Institutes of Mental
Health, and MyProAna. MyProAnais apro-anawebsite that was found in aprevious study to be associated with less pathol ogical
online behaviors than other pro-ana websites. We followed participants exposed and unexposed to the ads to explore their past
and future online searches. The ads were shown 25,554 times and clicked on 217 times.

Results: Exposure to the ads was associated with a decrease in searches for pro-ana and self-harm content. Reductions were
greatest among those referred to MyProAna (reduction of 34.0% [73/215] and 37.2% [80/215] for pro-ana and self-harm,
respectively) compared with users who were referred elsewhere (reduction of 15.47% [410/2650] and 3.21% [85/2650],
respectively), and with users who were not shown the ads, who increased their behaviors (increase of 57.12% [6462/11,314] and
4.07% [461/11,314], respectively). In addition, those referred to MyProAna increased their search for treatment, as did control
users, who did so to alesser extent. However, users referred el sewhere decreased their searches for this content.

Conclusions: We found that referring usersinterested in ED-related content to specific pro-ana communities might lessen their
mal adaptive online search behavior. This suggests that those who are preoccupied with EDs can be redirected to less pathol ogical
online searches through appropriate pathways.

Trial Registration: ClinicalTrials.gov NCT03439553; https://clinicaltrials.gov/show/NCT03439553 (Archived by WebCite at
http://ww.webcitation.org/6xXxNY nxY Iw)

(JMIR Ment Health 2018;5(1):€6) doi:10.2196/mental .8212
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Introduction

Nowadays, individuals interested in extreme weight loss can
find an extensive body of knowledge, aswell as support, intheir
disordered eating through websites colloquialy known as
pro-ana sites. Some of these sites serve as online communities
that promote an anorexic lifestyle, mainly by propagating
positive viewpoints of anorexiaaswell as sharing practical tips
on how to lose weight and conceal symptoms [1-3]. Dagaet al
[4] counted at least 300,000 websites promoting anorexic
behaviors (257,000 “pro anorexia,” 18,600 “pro-ana,” 14,200
“thinspiration,” and 577 “anorexic-nation”). Studies examining
the effects of pro-ana websites have found negative outcomes
on their visitors, such as lower self-esteem, higher perceived
body weight, and increased likelihood of engaging in
weight-restrictive practices [1,5-8]. Online behaviors of those
interested in pro-ana sites may include online language usage
(posts) and queries [9], as well as drug seeking, smoking,
self-injury, and suicide [8].

On the other hand, some studies have suggested that pro-ana
websites can al so increase subjective feelings of social support,
acceptance, and belongingness[10-12]. Therefore, it seemsthat
these sites are not only harmful but may also offer their
participants a potential benefit [13,14]. The exact influence of
these sites is therefore still not clear, and there seems to be a
difference between userswho suffer from eating disorders (EDs)
and the general population; students exposed to the pro-ana
websites had greater negative affect, lower social self-esteem,
and lower appearance self-efficacy [5]. Recovery sites are less
numerous [4] and provide information about the disorder and
how to reach treatment. They usualy include posts about
personal experiences, links to professional sites, forums, and
other pages related to EDs. Like pro-ana users, pro-recovery
visitors are characterized by a similar need of sharing and
understanding; they often feel that the virtual forum is more
supportivethan traditional therapy [15]. Although it isimportant
to provide information and support, the quality of Web-based
treatment information at the recovery siteswas found to be poor
and deficient in accountability [16].

There are also anumber of promising alternative Internet-based
delivery systemsfor thetreatment of ED patients, although most
are till in an early phase of development [17,18]. A previous
study, for example, has examined Internet-delivered,
computer-assisted health education programs aimed at
improving body satisfaction and decreasing the weight and
shape concerns[19].

Inapreviousstudy, Yom Tov et a showed that thereis variance
between different pro-ana communities [9], and MyProAna
website was found to be associated with the least harmful
behaviors of those tested and the highest percentage of treatment
seeking among its users. Asthis previousresult was only based
on an association rather than acausal relationship, in thisstudy,
we investigated how referring users to MyProAna community,
using online advertisements (ads), would affect their online
search behavior.

The effectiveness of Web advertising haslong been investigated,
especialy due to their prominent role in the context of sales
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and marketing [20-22]. An important advantage of online
advertising is the ability to perform behavioral targeting (BT),
awidespread technology in which the ads are shown only to a
specific audience to whom they arerelevant [22]. Accumulating
evidence indicates that online ads can be used to encourage the
abandonment of unhealthy practices and, thus, to promote
healthier lifestyles. Recently, Yom-Tov et a [23] used BT to
present smokers, identified by their online behavior, with
different antismoking ads. They then compared the smokers
searches before and after the intervention and found that the
ads made a behavioral change in a gender-dependent manner.
To the best of our knowledge, no previous studies have used
such online ads to change users’ search behavior in the context
of EDs.

Here, we use search behavior to inform of user’s behavior and
its reflection of real-world behaviors. Online behavior may
reflect offline behavior, including aspects of health, such as
taking of prescription drugs, the conditions experienced by
people[24], precursorsto the devel opment of disease [25], and
symptoms indicative of certain cancers [26]. Thus, the ability
to change online search behavior is expected to be advantageous
in helping to modify behavior in the physical world.

In this study, we used an online randomized control trial (RCT)
design [21] to redirect Web users interested in ED to a variety
of ED-related websites, including MyProAnacommunity, found
to be associated with less harmful online behaviors [9]. First,
we identified users interested in ED-related content. Then, we
measured whether those users’ online behavior was affected by
the presentation of online ads that route the users either to the
MyProAna community or to official health informational sites
(which are all pro-recovery sites). These were chosen because
they are official sitesthat promote information about EDs and
professional treatments. However, in a study among
undergraduate students, the authors did not find significant
differencesin termsof abnormal eating behaviorsamong people
who visited pro-ana sites and those who visited professional
EDs sites [6]. Our hypothesis was that participants redirected
to the MyProAna community, which was associated with less
pathological online behaviors, would show decreased search
behavior for other pro-ana communities or to other sites
associated with self-harm compared with participants not
exposed to our ads or to prorecovery websites, such as the
Centers for Disease Control and Prevention (CDC) website.

Methods

Overview

We conducted an RCT using the Bing search engine. Users of
this search engine who were searching for pro-anacontent were
randomized into either being shown one of the 10 randomly
chosen textual ads, referring peopleto one of the three randomly
chosen websites, or not to be shown these ads. We then followed
people, both those exposed to the ads and those not exposed to
them, to explore their future searches online. The control
intervention was “usual care” meaning users were served
whatever adsthe Bing Ads system would have otherwise served.
The authors designed the textual ads. The ethical question in
the Internet research field of EDs is complicated and remains

IMIR Ment Health 2018 | vol. 5 | iss. 1 [e6 | p.202
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

acontinuing dilemma: do we stay passive observers of a social
phenomenon that is impossible to control or can we study the
field through the active anonymous participation of Internet
users. We consider this study ethical as the criteria for the
selection of the target population of our study was restricted to
people already searching for the pro-anawebsites. Asthe users
were already searching for pro-ana content online, we assume
they would have arrived at the MyProAna website or similar
sites regardless of our intervention. These online communities
were extensively studied in the past and were found to have
some supportive effects on the users[8-10]. From all the pro-ana
websites, we chose the one that was, as per our previous study,
associated with the least harmful behaviors[9]. The Microsoft
Ingtitutional Review Board and the Interdisciplinary Center
(IDC) Herzliya Review Board approved the study.

Advertisements

The ads contained text and took the form of atitle, abody, and
a link to a Uniform Resource Locator (URL) (shown to the
users). As noted above, there were 10 different textual versions
of the title and body, as shown in Table 1. The ads referred
peopleto one of 3 sites, the names of which were visible to the
user. The 3 siteswere asfollows: the National Eating Disorders
Association (NEDA) [27], the Nationa Institutes of Mental
Health (NIMH) [28], and the MyProAna website [29].

A full factorial design was used such that all combinations of
titlebody and URL were tested (a total of 30 combinations).
The ads were shown only to the people who searched from
computers located in the United States and who performed
searches on the Bing search engine. According to recent
estimates, we noted that 21.4% of the US Internet users use
Bing [30]. As per the 2010 US Census, the correlation between
the number of Bing users per county in the United States and

the number of people in that county is R>=.83 (P<.001). Thus,
it isestimated that Bing users are a representative sample of the
US population, at least interms of their geographic distribution.

The ads were shown when the searches of users contained one
or more of the following 6 keywords: Thinspiration, Thinspo,
Proana/Pro Ana, Anorexia, or eating disorder (see [16] and

Table 1. Thetitles and descriptions of the advertisements used in the study.
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references therein for the use of these keywords). Several
advertisers can bid to show ads for the same keywords, and the
Bing advertising system chooses which ads to show based on
the monetary bids that the advertisers provide. In this
experiment, asrecommended by the Binge Ads system, the bids
were set between zero and US $0.99 per keyword. If the Ads
system chose to show one of the experimental ads, one of the
10 ads was randomly chosen with equal probability. The cost
cited above is the cost that the investigators paid for each ad
clicked by a user.

If one of the study ads were shown, they were displayed either
directly underneath the search text (top of the page) or to the
right of the search results (right of the page). Sometimes, the
Ads system presented our ads in addition to other ads paid for
by other advertisers. In those cases, a placement at location 1
meant that the ad was shown asthefirst ad in thelist, and lower
locations implied alower order within the set of ads shown.

As noted above, the Bing Ads system randomly chose which
of the 10 ads to show. Each of the 10 ads had the same
probability of being displayed. Although it is likely that most
users seethe ads, only some usersclick onthe ad. The adswere
shown between April 19, 2016, and May 11, 2016.

Advertisement Categorization

We scored the ads according to their expression of the following
six attributes: negativity, ambivalence, acceptability, sociality,
treatment, and tips. A description of the attributes is given in
Table 2. Categorization was used to generalize the ads in the
statistical models below. The ads were categorized by 20
nonspecialist people from the crowdsourcing site CrowdFlowe
r, who were asked to rate each ad on each attribute, according
to the description provided for each category (Table 2), on a
scale between 1 (lowest) and 7 (highest). The final score for
each ad on each attribute was the average of the 20 scores. As
a comparison between laypeople and professionals, 13 mental
health multidisciplinary workers from a speciaist EDs
department al so rated the ads on these attributes, so asto provide
aview on how specialists view the ads.

Title Body

Diagnosed with ED#?
Eating Disordersinfo
Looking for help?

Sick of your weight?
Suffer from Anorexia?
Suffer from ED?

Suffer from ED?

Tired of your Anorexia?
Tired of your Anorexia?

Want to be thinner?

If you need a place to talk about it, you are welcome to our community
Complete information about Anorexia, Bulimia and other Eating Disorders
Learn how to deal with Eating Disorders

Join us! Connect with those who completely understand!

Can't live with Anorexia anymore, but can't live without? Click here!

Click hereto learn all about eating disorders

Join our community and get all the support you need

Click hereto get in touch with those who feel the same

If you want to stop being controlled by your anorexia, click here!

Enter hereif you aretired of not being understood

3ED: eating disorder.
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Table 2. Advertisement attributes and their description.

Yom-Tov €t a

Attributes The description given to the crowdsourcing workers and to the specialists
Negativity The ad? expresses a negative view of EDS” or of wei ght loss
Ambivalence The ad expresses ambivalence toward EDs or toward |osing weight
Acceptability The ad implies that EDs and weight loss are acceptable practices
Sociality The ad offers people to become part of agroup

Treatment The ad will appeal to people who want to get treatment

Tips The ad would appeal to readers who seek weight loss tips

8Ad: advertisement.
bEDs: et ng disorders.

Table 3. Keywords used to identify behaviors of interest.

Categories of users' interest Keywords

Pro-anorexialeating disorders
MyProAna
Self-harm

MyProAna

Substance abuse
Treatment
Depression

Suicide suicide, kill myself

proana’ (and its variations), anorexia, anorectic, EDNOS?, bulimia, thi nspiration, thinspo, ana buddy

cut my, hurt myself, self-harm, self-injury, self-poisoning, hair pulling
smoke (and its variations), LSDC, hash, vape, heroine, inject
psychologist (and its variations), clinic, hospital

hopeless, helpless, depressed (and its variations)

3Pro-ana: pro-anorexia.
PEDNOS: eati ng disorder not otherwise specified.
L SD: lysergic acid diethylamide.

Search Behaviors

Onthebasisof previouswork [23,24], wetracked users’ interest
before and after the ad displays. Specifically, we extracted all
search queries in the following 7 categories. pro-anorexia,
MyProAna, self-harm, substance abuse, treatment, depression,
and suicide (see Table 3). These behaviors were tracked from
one month before the first ad was shown until amonth after the
last ad was shown for users who were logged into the system
and could thus be tracked.

Analysis

We modeled the likelihood of a user to click an ad using a
logistic regression model with the following independent
attributes: time of display (date, hour), URL, ad position (top
or right and order of display), device on which the ad was
shown, and ad categories (as detailed above). We further tested
the effect of individual ads on the change in behavior by
modeling attributes of the ads and of the users who saw them
using a linear regression model. The attributes used to model
each ad display were as follows:. user attributes (age, gender),
whether the ad was clicked, ad location (position and rank),
URL, ad text, number of previous ads that the user was shown,
ad position (top or right, and order of display), and ad categories

http://mental .jmir.org/2018/1/e6/

(as detailed above, using the scores of the crowdsourced
workers).

Results

Agreement Between Expertsand Laypeopleon
Advertisement Attributes

We calculated the Spearman correlation between the average
score given by the specialist and the average score for each
advertisement, as calculated from the scores given by
crowdsourcing workers. Although the scores of both groups
were highly correlated for acceptability [rho (p)=.66, P=.038],
socidity (p=.92, P<.05), and reference to treatment (p=.82,
P<.05), they were not highly correlated for how ads are
interpreted on negativity (p=.61, P>.05), ambivalence (p=.25,
P=.48), and tips (p=.30, P=.40).

Campaign Statistics

The adswere shown 25,554 times and clicked 217 times. Thus,
the click-through rate (CTR) was 0.85%, in line with similar
advertising campaigns [15]. The CTRs by ad text and the site
referred are shownin Figure 1. AsFigure 1 shows, CTRsvaried

considerably within ads—many ads were clicked only when
they referred people to one of the 3 sites, but not others.
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Figure 1. Click-through rates as a function of advertisement text and the site it referred users to. CDC: Centers for Disease Control and Prevention;

ED: eating disorder.

3
B American Eating Disorders

25 BCDC
. B MyProAna
R
= 2
]
o
&
=
P15
o
=
w
S 1
O

0.5

s.1apuosip
Bunes 1noge ||e ulea| 03 313 X1 "éd 3 Woly 13j4ng
pasu noA yoddns

12J3Y Y2ID dINOLIIM BAI| 3,UED Ing ‘BI0WAUE
BIX3.I0UY L1IM BAI| },URD "4 BIX2IOUY WO J2JNS
3yl (e 328 puUe AJUNLULIOD JNO LIOf "¢ ] WO} Jaj4ns

{943Y 219 "eIxaJoue JnoA Ag pa|[0au0d
Buiaq dois 0} Juem noA j| " BIX3J0UY JNOA JO paJlL

sJ1apJosiq Sune3 Jayio pue ejwing ‘exalouy
1noge uonewojul 33a|dwo? "ojul s Japlosig Sunes

Note that some people viewed multiple ads (if they made
multiple queries), and thus, some of the analysis below isat the
level of individual ads, whereas most are at the level of users,
taking into account the number of times past advertising was
displayed.

The Bing Ads system provides demographic information (age
group and gender) for people who saw the ads and provided
thisinformation to the Ads system. Figure 2 shows the number
of times that the ads were shown, which was contingent on the
number of searches, and the CTR by age and gender. Note that
some of the users saw multiple instances of the ads. Women
were found to be the primary seekers of content using the
proposed terms (80% of the ads were shown to women
[n=20,443]), and the two age groups with most searches were
18-24 and 35-64 years. CTRs did not vary significantly by age
group or gender and were all around 1% (Figure 2).

We modeled the likelihood of a user to click an ad using a
logistic regression model with the following independent
attributes: time of display (date, hour), URL, ad position (top
or right and order of display), device on which the ad was
shown, and ad categories (as detailed in the Methods section).
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Statistically significant (N=25,554) variables of thismodel were
that the ad referred to NIMH (slope: -1.01, P<.001), ad
positioned below other ads (slope: -0.35, P<.001), ads
expressing a negative view of EDs (slope: —0.54, P<.001), and
ads with a Windows operating system (implying, usualy,
desktop computers) (slope: 1.2, P<.001). Although the first 3
attributes made the ads less likely to be clicked, the last made
them more likely to be clicked.

Changein Behaviors of I nterest

On average, 407 people searched for each of the 7 behaviors of
interest. These people made, on average, 2716 queriesfor each
of these behaviors (excluding the queries that triggered the ad
display).

We defined an increase in behavior as, when a user began
engaging in a behavior after the ad was shown to them, where
this user did not engage in this behavior before the ad was
shown, and a decrease as the ceasing search for a behavior
after the ad was shown, when the user was searching for it
before the ad was shown. We note that our analysisin this part
is based on exposure to the ads and not only for those ads that
were clicked. We did it for 2 reasons.
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Figure2. (A) Number of times that advertisements were shown and (B) the click-through rates by age and gender.
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Figure 3. Change in behaviors following ads display. The “*” denotes that the difference between the users referred to MyProAna was statistically
significantly different from usersreferred elsewhere at P<.05 (rank sumtest). The“8” denotesthat the difference between the usersreferred to MyProAna
was statistically significantly different from the controls at P<.05 (rank sum test).
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First, the number of people who were exposed to adsfar exceeds
the number of people who clicked on them. Second, previous
work [23] has found that exposure is often sufficient to elicit
behavioral change. Figure 3 shows the average change in
behavior for 3 populations, which were as follows: (1) people
who were shown ads referring them to the MyProAna site
(n=87); (2) people who were shown ads referring them to one
of the two other sites (n=1676), and (3) a random sample of
people who made searches contai ning the same target keywords,
but were not shown the ads (n=10,000). Notethat no statistically
significant difference was found when comparing the 3
populations by age and gender (chi-squared test, P>.05).

As Figure 3 shows, people who were referred to MyProAna
reduced their search for thiswebsite (as can be expected, if they
access the site later directly, and not via Bing), but also for
pro-ana content and for self-harm content. These reductions
were greater than the reductions for users who were referred
elsewhere, who experienced the reduction to a smaller extent,
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and to the control users, who increased their behaviors. Users
referred to MyProAna increased their search for treatment, as
did control users, who did so to alesser extent. Users referred
elsewhere decreased their searchesfor this content. Only minor
changes were found for the remaining 3 behaviors. Thus, our
ads, when they referred people to the MyProAna website,
reduced seeking of self-harm and pro-ana content and increased
searches for treatment, compared with other populations. We
cannot determine whether theindividual s directed to MyProAna
decreased their search behaviors for pro-ana content and
self-harm content because they found their search goal at the
MyProAna site or because they did not consume such content
anymore. However, given that searchesfor treatment increased,
itismore likely that the latter istrue.

We further tested the effect of individual ads on the change in
behavior by modeling the attributes of the ads and of the users
who saw them using alinear regression model.
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Table4. Statistically significant attributes obtained for each behavior. Attributes in quotation marks refer to a specific ad by itstitle.
Attribute Slope (SE®) t statistic P value®
Pro-ana ¢ (R?=.09)
Age -0.004 (0.001) -5.66 <.001
Ad position (rank) -0.021 (0.010) -2.03 .04
“Suffer from ED?¢ 0.119 (0.039) 3.04 .002
“Want to be thinner?’ 0.233 (0.090) 2.58 .01
Self-harm (R%=.13)
Age 0.002 (0.001) 2.40 .02
Number of previous ads -0.005 (0.001) -6.57 <.001
Substance abuse (RZ:.OS)
Referred to MyProAna 0.381 (0.157) 242 .02
“Want to be thinner?’ 0.484 (0.209) 231 .02
Number of previous ads -0.043 (0.012) -3.44 .001
Negative view of ED 0.289 (0.098) 2.95 .003
Treatment -0.189 (0.090) -2.10 .04
Treatment (R2=.01)
“Want to be thinner?’ 0.215 (0.105) 2.05 .04
Number of previous ads 0.032 (0.001) 3.98 <.001
Suicide (R%=.03)
Number of previous ads 0.126 (0.029) 4.28 <.001
83E: standard error.
btatistical ly significant (P<.05) attributes for predicting the change in behavior.
®Pro-ana: pro-anorexia.
9ED: eati ng disorder.
The attributes used to model each ad display were as follows: Discussion

user attributes (age, gender), whether the ad was clicked, ad
location (position and rank), URL, ad text, number of previous
adsthat the user was shown, ad position (top or right, and order
of display), and ad categories (as detailed in the Methods
section, using the scores of the crowdsourced workers).
Statistically significant attributes (P<.05) as well as the total
explanatory power of the model for each behavior (through the

coefficient of determination, R?) are shown in Table 4. Several
observations can be made from Table 4. First, models for
pro-ana searches, self-harm, and, to a lesser extent, substance
abuse are most predictive, meaning that for those behaviors our
models are most accurate in predicting behavioral change.
Second, the number of previous ads plays an important role in
several models, but not alwaysin the same way; more exposure
to our ads results in less self-harm and substance abuse, but
more suicide search and treatment queries. Finaly, for the
pro-anamadel, people of lower age were more likely to change
their behavior following our ads. The most effective ads were
those that either suggested awish to be thinner or proposed that
the person is suffering from their ED.

http://mental .jmir.org/2018/1/e6/

This study’s results indicate that ads may change the online
search behavior of users looking for pro-ana content.
Importantly, our study did not find that the ads caused any
significant indications of additional harmful online behavior.

Indeed, high exposure to the proposed ads was associated with
adecreasein self-harm and substance abuse and an increasein
treatment searches. A small increase in suicide-related queries
was observed when searchers were repeatedly exposed to ads,
where the model explained a very small part of the variance,
requiring additional research to validate this possible harm.
These finding are in line with previous studies in other areas
(eg, smoking cessation), indicating apossible behavioral change
based on usage of online ads [31-33]. Interestingly, when an ad
referred people to the MyProAna website, it had a beneficia
influence, as observed by fewer harmful searches. Specifically,
among those referred to MyProAna, there was a reduction in
the searches for pro-anorectic content as well as self-harm
content. This is especially impressive as the control group
(which was not presented with the experiment ads) increased
their behavior. This study suggests that self-harm online
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behaviors could be changed using simple and cost-effective
online ads.

One explanation for the decrease in pro-ana and self-harm
gueries might be that people referred to the pro-ana website
found information on these topi cs within the website. However,
this explanation is neither congruent with the reduction in
pro-anasearchesin people who werereferred to NIMH and the
Eating Disorders Association website nor the increase in
treatment searches. Thus, we can hypothesize that the change
in searches may be reflective of the user’s satisfaction related
toinformation quality, feelings of being understood, and feeling
of support and community adherence.

The most effective ads were those that addressed both the
addictive search for thinness and control and the emotional
suffering and distress. Moreover, varied ads are required for a
successful campaign, which can €licit behavioral change. In
addition, ads referring to NIMH and those with negative views
of ED were less likely to be clicked. We hypothesize that the
use of a complex motivational approach addressing both the
irresistible addiction and the emotional suffering through the
ad, instead of the standard psychoeducationa health-oriented
nondialectic wording, changes the search behavior. Thisisin
linewith thefinding [33,34] which indicated that emotional ads
are more effective than educational ads. Moreover, when
targeting users showing an interest in EDs, it is important to
use various ads that can elicit behavioral change. These varied
ads may influence different types of populations dealing with
EDs or populations that hold both aspects of addiction and
distress. Interestingly, users and ED specialists only partially
agreed on some aspects of the ads. Thisfinding isin line with
the previous studies showing that people dealing with ED issues
or patients suffering from ED view ED topics differently from
professional speciaists [35]. It can be hypothesized that
specialist ED workers interpret the ads adopting the role of a
professional motivated to encourage change and are less
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objective than laypersons when characterizing the different
meanings of the ads.

Themain limitation of the study isthat changing online searches
does not necessarily mean rea behavior changes offline.
Moreover, thisstudy did not include an actual model of behavior
change. Though past studies have found that online behavior
corresponds to offline behavior, this is not assured to happen
inall cases. In addition, the study examined the ads and not the
sites. Thisstudy was unableto statistically differentiate between
users who were presented with the ads and those who also
entered thewebsitesviathe provided links. Future studies should
aim to differentiate between the two groups. Another limitation
is that the keywords chosen to trigger the ads can be used by
both people suffering from a ED and oneswith apassing interest
inthem, and it is possible that more targeted forms of advertising
can be even more effective. Therefore, any search changes we
observed are likely to underestimate the true power of the ads.
Finally, our demographic data were based on self-reports by
part of the sample included.

Given these limitations, this study has important clinical
implications. The main oneisthat a cost-effective use of online
ads may change a user’s searches and website visits. Users
searching for pro-ana content or visiting pro-ana websites can
potentially be redirected to search healthier content and to visit
less harmful websites.

Our findings suggest that people preoccupied with ED issues,
those who are suffering from an ED, and those who have the
potential to develop an ED can be redirected to | ess pathol ogical
online searches when appropriate pathways are offered.
However, sites should not be focused solely on providing formal
information and preaching an urgent change. Future work will
focus on new ways to attract users searching for ED content.
These new ways require the acceptance of ambivalence and
encouragement of self-disclosure, dialogue, and empathic
support.
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Abstract

Background: Onein five Canadians experience mental health issues with those in the age range of 15 to 24 years being most
at risk of amood disorder. University students have shown significantly higher rates of mental health problems than the general
public. Current university support services are limited by factors such as available staff and finances, and socia stigma has
frequently been identified as an additional barrier that prevents students from accessing these resources. Mobile health (mHealth)
apps are one form of alternative health support that is discrete and accessible to students, and although they are recognized as a
promising aternative, thereis limited research demonstrating their efficacy.

Objective: Theaim of thisstudy wasto evaluate amindful ness-based app’s (“ DeStressify™) efficacy on stress, anxiety, depressive
symptomology, sleep behavior, work or class absenteeism, work or school productivity, and quality of life (QoL) among university
students.

Methods: Full-timeundergraduate students at a Canadian university with smartphonesand I nternet access were recruited through
in-class announcements and on-campus posters. Participants randomized into an experimental condition were given and instructed
to use the DeStressify app 5 days aweek for 4 weeks. Control condition participants were wait-listed. All participants completed
pre- and postintervention Web-based surveys to self-assess stress, anxiety, depressive symptomatology, sleep quality, and
health-related QoL.

Results: A total of 206 responses were collected at baseline, with 163 participants completing the study (86 control, 77
experimental). Using DeStressify was shown to reducetrait anxiety (P=.01) and improve general health (P=.001), energy (P=.01),
and emotional well-being (P=.01) in university students, and more participants in the experimental condition believed their
productivity improved between baseline and postintervention measurements than the number of participants expected to believe
so randomly by chance (P=.01). The app did not significantly improve stress, state anxiety, physical and social functioning, and
role limitations because of physical or emotional health problems or pain (P>.05).

Conclusions:  Mindfulness-based apps may provide an effective alternative support for university students' mental health.
Universities and other institutions may benefit from promoting the use of DeStressify or other mindfulness-based mHealth apps
among students who are interested in methods of anxiety management or mindful ness-based self-driven health support. Future
steps include examining DeStressify and similar mHealth apps over alonger period and in university staff and faculty.

(JMIR Ment Health 2018;5(1):e2) doi:10.2196/mental.8324
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Introduction

Prevalence of M ental Health | ssues

Oneinfive Canadianswill experienceamental healthissue[1],
with those in the age range of 15 to 24 years being the most at
risk of meeting criteriafor amood and substance abuse disorder
[2]. University students are of particular concern as they have
shown significantly higher rates of mental health problemsthan
the general public [3]. In recent years, mental health support
services on university campuses have experienced high volumes
of appointment requests but are limited in the amount of support
they are able to provide. Counseling center directors have
previously listed wait-list issues and funding concerns among
necessary improvementsfor Canadian postsecondary counseling
services, with 78% reporting being unable to meet the growing
demand for services[4]. Today, postsecondary counseling center
staff have noted that centers are still in need of additional
resources to meet student requests [5]. The average wait time
to receive mental health treatment services in Canada is 19.3
weeks [6], and students at some ingtitutions may have to wait
up to 6 months for individual treatment [7], meaning many
students are left without support.

Impact on Students

Mental health issues have been shown to negatively impact
student academic performance [8,9], with stress, anxiety, and
deep difficulties found to be the top three factors most
frequently reported by students [10]. Additionally, diagnosed
depression has been associated with decreased academic
performance [11] and health problems such as back pain,
diabetes, irritable bowel syndrome, and migraine headaches
[12]. Unfortunately, when students attempt to manage their
mental health issues, they do not always engage in heathy
coping mechanisms. A survey of 212 American college students
found that only 5% reach out to aprofessional for stress-related
management, with more students instead turning to drinking,
smoking, and using illegal drugs[13]. Despairingly, avoidance
of seeking professional help for assistance with mental health
on university campuses is a worldwide problem [3,14-16].
Reasons for not engaging with professional mental health
support included perceiving stress as normal for university or
graduate school, fear of judgment, shame, and uncertainty of
effectiveness [15,16].

Another notable barrier to seeking mental health aid is stigma
[17-19], which may be perpetuated or endorsed by others or
internalized by the individual [20]. Stigma associated with
mental illness precludes many people from seeking face-to-face
counseling [20,21], particularly for those experiencing
depressive symptoms, stress, and anxiety [22,23]. Resultsfrom
a study on help-seeking behaviors and access to health care
within auniversity popul ation showed that 20% of studentswho
did not use support services despite reporting symptoms of
anxiety and depressive disorders did so because they were
worried about what people would think. Another 20% said that
they did not seek help because they thought that otherswouldn’t
understand their problems [16]. Among Japanese university
students, feeling ashamed and worrying about other people’s

http://mental .jmir.org/2018/1/e2/
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opinions were listed as barriers to visiting mental health
professionals [15].

Issues With Current Resources

Canadian universities currently provide services and programs
to support student mental health, but these servicesand programs
have shortcomings. First, the rise in serious mental health
concerns has been associated with an increase in demand for
on-campus counseling; yet, university counseling centers have
not been able to meet these demands with adequate staffing
[5,6]. Furthermore, on-campus counselors are often advised to
only take on patients short-term, with policies often limiting
the number of sessions allowed per patient [4,24]. Although
these policies may allow for a greater number of students to
access counselors, it does not necessarily ensurethat clientsare
receiving the long-term support that they are seeking or need.
Some ingtitutions have attempted to address this concern by
providing group counseling sessions. However, as many students
have reported concerns of stigmaas abarrier to seeking mental
health support [14,25], they may avoid group sessions for fear
of being recognized by group members. Additionally, lack of
time is a notable barrier to mental health service use [26,27],
and group therapy sessions may be too time consuming for
students to commit to.

Mindfulness and M obile Health (mHealth) Apps as
Alternative Resour ces

Taking into account the barriers to current university mental
health support services, an appeal can be madefor an aternative,
more accessible service. Mobile health (mHealth) phone apps
may be a service that addresses these barriers. Mobile phones
are integrated into the daily lives of nearly al university
community members and can be discreetly used by studentsto
participate in app-based mental health support programs.
Individuals seeking help can receive online assistance in a
nonthreatening manner that is also feasible and capable of
reaching awide number of people[28]. mHealth apps have high
acceptability among users [29,30] and are reportedly more
comfortable to use in public compared with other intervention
formats such aswhen used to track diet for weight loss purposes
[29]. They are publicly accessible, can be used at a person’s
discretion, and hold promise of appealing to people who are not
clinically diagnosed with amental illness but nonethel ess have
concerns. mHealth apps may also cater to people’s desire to
manage their problems on their own [14,28] by providing a
support that can be independently used. Additionally, mHealth
apps are user friendly: they are easy to use, have minimal time
commitment [29], and can be used at any timethat is convenient
or necessary. These features can help ensure user anonymity
and accessibility, making mHealth apps an appealing mental
health support alternative.

Apps provide an inconspicuous and convenient mode of delivery
for health interventions and may assist inimproving accessibility
of evidence-based monitoring and self-help [30]. A systematic
review of 24 studies concerning the behavioral functionality of
mHealth apps found that apps may provide a feasible delivery
method for health interventions and have shown potential to
bring about behavioral changes such as increasing physical
activity and reducing acohol consumption [29]. However, a
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systematic review of studies concerning mHealth app efficacy
conducted by Donker et al [30] found that of over 3000 mental
health apps available at time of study, only 8 studies within the
systematic review were identified as evidence-based and only
one study utilized auniversity sample. Thelatter study evaluated
the effectiveness of an Italian mHealth app called Mobile Stress
Management at decreasing anxiety and improving coping skills
in female university students in comparison to a control
condition. This study, as described in the Methods section,
advances the literature by including nonfemale participants,
using an English mHealth app, and evaluating additional
outcomes. Donker et al [30] also found measurements regarding
deep disturbances and anxiety disorders to be particularly
lacking in the literature. Similarly, Grist et a [31] argue that
there is an insufficient amount of evidence to support the
effectiveness of mHealth apps supporting the mental health of
adolescents and youth. Both Payne et a [29] and Donker et al
[30] identified small sample sizes asalimitation in the current
literature on mHealth apps in their systematic reviews. A total
of 227 participants wererecruited acrossthe 8 studiesreviewed
by Donker et al, and 17 of the 24 studies reviewed by Payne et
al had sample sizes under 100.

Preliminary studies of nonapp-based interventions have shown
mindfulness to be a promising tool for helping university
students manage their stress and anxiety. Mindfulness is
described as the focusing of attention on the present moment,
including an awareness of the body and thoughts that is
accomplished without judgment [32]. For example, one study
involving first-year undergraduate students found that adapted
mindful ness-based stress reduction (MBSR) interventions may
improve students' physiological and psychological well-being
[33]. The adapted MBSR techniques included reading
assignments, discussion, meditation, and yoga and were
performed 2 hours aweek for 8 weeks. Students demonstrated
enhanced personal-emotional adjustment and reduced
physiological stress. Similarly, researchers at the University of
Northampton found that students who participated in an 8-week
mindfulness-based program demonstrated significant decreases
in perceived stress, anxiety, and depression as compared with
await-list control group [34]. These findings were supported
by astudy in 2014 involving 458 university studentsthat found
mindfulness to be associated with improved mental health (eg,
reduction in symptoms of depression, anxiety, hostility, and
paranoia) [35]. Mindfulness-based interventions are increasing
in public interest, and these preliminary findings suggest it may
be apromising way of helping university studentsimprove their
mental health.

Current Gap in the Literature

Recent studi es have shown app-based supports and mindfulness
to be promising ways of addressing mental health concerns, yet,
there is a lack of research regarding mindfulness-based
techniques delivered through apps. This finding is surprising
considering the exhaustive number of mindfulness-based
mHealth apps available for purchase. In a recent study
evaluating the feasibility of an Internet-based mindfulness
training program among university students in Sweden,
researchers found that users generally enjoyed the program and
its flexibility regarding time and location of use, yet, found no
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significant intervention effect on psychological well-being or
depression symptoms when compared with an Internet-based
“expressive writing” program [36]. It isimportant to note that
the mindfulness training was extensive—with participants
encouraged to practice 30 to 45 min a day for 6 or 7 days a
week. Evaluation of mindfulness-based apps that are less
time-intensive than the typica length of in-person
mindful ness-based training is needed.

Resear ch Objective and Hypotheses

This study addressed this gap in the literature by evaluating the
efficacy of a commercialy available mindfulness-based app,
cadled DeStressify by Stress Refuge Inc (hereafter
“DeStressify”), on stress, anxiety, and depressive symptomol ogy
within auniversity population. The cofounder and chairman of
Stress Refuge, Inc claimed DeStressify wasinitially devel oped
for teachers, organizations, and the genera public. It was
launched in 2014, and a study conducted by DeStressify staff
showed a 20% reduction in self-reported stress levels after 4
weeks of app use within a sample of teachers (Ulco Visser,
email communication, September 14, 2017). However, no
previously published research evaluating DeStressify has been
found by the authors of this study.

The app contains a core plan that delivers mindfulness-based
exercisesthrough audio, video, or text filesthat require between
3 to 23 min to complete. Example titles of these exercises
include grounding visualization, gratitude, imagining the life
you want, and finding meaning. There are free and purchasable
“pro” versions of the app availablefor download. The coreplan
is available on both the free and pro version of DeStressify,
with the pro version offering additional featuresincluding “my
friends,” “nutrition,” and “shop” options. It was hypothesized
that students who use DeStressify would report significantly
lower stress, anxiety, and depressive symptomatology as
compared with a wait-list control sample post intervention.
Secondary outcomes relevant for this specific study population
included sleep behavior, work or class absenteeism, work or
school productivity, and quality of life (QoL). It was
hypothesized that compared with matched wait-list control
participants, the participants using DeStressify would report
significantly greater sleep quality, school or work productivity
and QoL and significantly less class or work absenteeism at
postintervention.

Methods

Design

In the systematic review of mHealth app studies by Donker et
al [30], recruitment within each study ranged from 8 to 117
participants. For this pilot, exploratory study, sample size was
calculated through a power analysis using G* Power statistical
power analysis software [37]. Effect size estimate calculations
were made with the Cohen Perceived Stress Scale (PSS) values
from a study by Chang et al [38] in which university students
participated in an 8-week MBSR intervention that included
group meditation sessions and home practice. Cronbach alpha
was set at .05, power at 0.80, and effect size at 0.37. A power
analysisindicated a sample size of 61 would be required to test
the hypotheses. It isimportant to note that theintervention used
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by Chang et a [38] included 20 hours of in-class mindfulness
practice and 36 hours of assigned home practice. In
consideration of the power analysis, the intervention design
differences between this study and that of Chang et al [38], the
sample sizerangein studies reviewed by Donker et al [30], and
an anticipated dropout of some participants from pre- to
postintervention, a recruitment goal of 200 participants was
used.

Procedure

Participants were recruited through poster advertisements,
in-class announcements, and emailsto administrative assistants
of various faculties across the University of British Columbia
(UBC) Okanagan campus. Individualsinterested in participating
in the study emailed the researcher assistant and received alink
to the Web-based eligibility survey, consent form, and baseline
survey. Eligibility criteriaincluded (1) enrollment in full course
load during the winter term at the UBC Okanagan campus in
an undergraduate program, (2) ownership of a smartphone, (3)
regular access to the Internet, and (4) fluent comprehension of
the English language. Participantsindicated consent by clicking
an “l consent” button after reading an information page
regarding the study. Following the completion of the baseline
survey, participants were randomized into either an experimental
or wait-list control condition using acomputer-generated random
numbers table. Random numbers were generated in batches of
50 with equal counts for both treatment conditions (ie, 25 total
for each). Individuals in the experimental condition were
provided the pro version of DeStressify and were asked to not
engage with other features of the app during the course of the
study. According to the app’s website, it takes about 1 month
to complete the core plan if practicing 3 days a week. To help
ensure that participants were completing the core plan, and in
recognizing that users may not engage with the app asfrequently
as recommended, individuals in the experimental condition
were instructed to use the app’s core plan 5 days a week for 4
weeks. Participants could set reminders to use the app through
the app itself, and an email reminding participants that they
wereto receive afollow-up email after 4 weeks of app use was
sent to participants in the experimental condition half way
through the intervention. Individuals in the control condition
were given no treatment and no intervention material until after
the postintervention survey was completed, at which time they
were provided the app and similar guidelines for use as the
experimental condition. Thefollow-up period was 4 weeks post
baseline, at which point al participants were sent a second
Web-based questionnaire. All participants who completed both
surveys received an electronic Can $25 Amazon gift card. Data
were collected and stored on secure systems and accessed
through computers with password protection and encryption.
This study was approved by the institutional review board.

M easures

All participants completed a baseline survey composed of
guestions regarding demographic characteristicsand 6 validated
self-reported measures of stress, anxiety, depressive
symptomatology, sleep quality, QoL, and work productivity.
Each measure was presented on a separate page in the survey,
and participants were able to use a*“back” button to review and
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changetheir answers before submitting their completed surveys.
Participant responses were identified by their email addresses.

Demographic measurements of sex, age, income, ethnic origin,
educational background, and university program of enrollment
wereincluded at the baseline assessment. Participantswere also
asked to identify any mental health disorder diagnosesthey had,
whether they were using mental health services, and if so, for
how long.

Perceived stress was measured using the PSS, which contained
10 items requiring respondents to indicate how often they felt
or thought a certain way over the past month [39]. Scores could
range from O to 40 with a mean score of 14.2 for people in the
age range of 18 to 29 years and 12.1 and 13.7 for males and
females, respectively [39]. The PSS has shown validity and
reliability within samples of college students [40].

Anxiety was measured using the State-Trait Anxiety Inventory
for adults, which contained 40 items in two subscales: state
anxiety and trait anxiety [41]. Each subscale included 20
statements that people may use to describe how they feel.
Participants were asked to indicate how accurately each
statement described them presently for state anxiety and in
general for trait anxiety. Responses were scored to yield a
collective score that could vary between 20 and 80 for each
subscale. Both subscales have shown reliability, validity, and
internal consistency within samples of high school and college
students [41].

Symptoms of depression were measured using The Quick
Inventory of Depressive Symptomatology Self-Report
(QIDS-SR), with ratings made in consideration of the past 7
days [42]. It contained 16 items that divided into the nine
symptom criterion domains associated with the Diagnostic and

Statistical Manual of Mental Disorders, 4™ Edition for major
depressive disorder (MDD): low mood, concentration,
self-criticism, suicidal ideation, loss of interest in activities,
energy or fatigue, sleep disturbance, changes in appetite or
weight, and psychomotor agitation or retardation. Scores, which
can range from 0 to 27, can be divided into 5 categories
associated with different classifications of depression severity:
none, mild, moderate, severe, and very severe, with afive-point
change in score associated with a change in classification [43].
The QIDS-SR has shown validity and reliability within asample
of adults with chronic, nonpsychotic MDD [42].

Sleep quality was measured using the Pittsburg Sleep Quality
Index (PSQI), which asked parti cipants to compl ete the measure
in consideration of their usual sleep habits over the past month
[44]. The measure contained 19 questions for respondents that
were scored and combined to form 7 component scores:
subjective sleep quality, sleep latency, sleep duration, habitual
deep efficiency, deep disturbances, use of sleeping medication,
and daytime dysfunction. These component scores were added
to form a global PSQI score. A global score greater than 5
suggests that the respondent may have difficultiesin 2 or more
components [44]. An additional 5 questions were included for
respondents with bed partners or roommates, although these
guestions did not contribute to score calculations. The PSQI
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has shown reliability and validity among “good” and “poor”
sleepers with and without sleep-related disorders [44].

Health-related QoL was measured using the RAND 36-ltem
Health Survey, which included 36 items to address 8 health
concepts: physical functioning (eg, ability to perform any
physical activity such as bathing and eating), bodily pain,
physical health problemsthat limit ability to perform a specific
role (eg, work and daily activities), personal or emotional
problemsthat limit ability to perform aspecific role, emotional
well-being, socia functioning, energy or fatigue, and genera
health perceptions (ie, beliefs regarding overall health)
[45,46] .Responses to al items were scored out of 100, and a
score for each of the 8 health concepts was calculated by
averaging a collection of item scores. These scores represent
percentages, where “a higher score defines a more favorable
health state” [47]. The RAND 36-Item Hedth Survey is a
popular measure of QoL and has shown acceptable levels of
reliability, validity, and internal consistency [48].

Work productivity was measured using the Work Productivity
and Activity Impairment Questionnaire: General Health V2.0
(WPAI) [49]. Respondents completed 2 to 6 items in
consideration of “the effect of (their) health problemson (their)
ability towork and perform regular activities’ [49], where health
problems were defined as “any physical or emotional problem
or symptom” [49]. Responses were scored and 4 subscales,
expressed in percentages, were calculated: absenteeism,
“presenteeism” [49], work productivity loss, and activity
impairment. Higher scores indicated greater impairment and
productivity loss. The WPAI has shown reliability and validity
within a sample of working individuals [49].

Two additional questionswereincluded in the follow-up surveys
for both the experimental and control conditions. For these
questions, participants identified whether they believed their
sleeping and work or school productivity improved, worsened,
or stayed the same since baseline measurements were taken.

App use questions were included in the follow-up survey for
the experimental condition. Participants were asked how
frequently they used the app in comparison with what was
requested at the beginning of the study and their pattern of app
use over the 4 weeks. App use frequency was measured using
a 10-point scale ranging from “did not use at al” to “used as
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often as reguested.” Response options to describe patterns of
app use were increased, increased then decreased, consistent,
decreased then increased, and decreased and included graphic
representations (see Figure 1). All app use data were
self-reported.

Analytic Plan

Data were analyzed using Statistical Package for the Social
Sciences (SPSS) version 23 (IBM Corp). Age distribution of
treatment conditions were compared using the Mann Whitney
U test. Distribution of sex, mental health disorder diagnoses,
and mental health service use within treatment conditionswere
compared using chi-square tests. Distribution of program
enrollment within treatment conditions was compared using
Fisher exact test. Ethnicity distributions were compared using
either chi-squaretest or Fisher exact test, depending on whether
or not the assumptions of the chi-square test were met within
each ethnicity category. Changes in pre- and postintervention
scores between treatment conditions for measurements of stress,
depression, state and trait anxiety, sleep quality, QoL subscales,
and work productivity subscales were assessed using analysis
of covariance (ANCOVA). For all ANCOVA, postscores were
treated as the dependent variable and prescores the covariate.
A multivariate analysis of covariance (MANCOVA) was also
conducted in which the baseline scores for both state and trait
anxiety were assigned as covariates, and the dependent variables
were the postintervention state and trait anxiety scores.
Chi-sguare test was conducted to identify differences in
perceived work productivity. An aphalevel of .05wasusedin
all statistical testsof significance, and effect sizewas determined
using partial etasquared values. In alignment with suggestions
by Cohen, partial etasquared values of .0099, .0588, and .1379
were used to correspond to small, medium, and large effect
sizes, respectively [50]. Normality was tested using the
Kolmogorov-Smirnov test. Raw scores that were not normally
distributed were transformed through sguare root calculations
to produce normality [51]. Univariate outliers were identified
as having z-scores with magnitude greater than 3.29 (P<.001).
Mutivariate outliers were identified as having Mahalanobis

distance values greater than x2,=13.8 when analyzing anxiety

scores and x28=26.1 when analyzing QoL scores, P<.001 [51].

When outlierswere present, analyses were run with and without
outliers.
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Figure 1. Graphic representations of app use trends provided in experimental condition postintervention survey.
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Demographics

Responses from 206 students at UBC Okanagan were collected
at baseline, with 104 randomized into the control condition and
102 into the experimental condition (see Figure 2). Of the 206
participants, 43 were excluded from analysis because of failure
to complete postsurveys (n=41), having a phone that did not
support the app (n=1), or a family emergency (n=1). This
resulted in 163 responses being used in analysis (86 control, 77
experimental). There were no differencesin age, sex, ethnicity,
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program enrollment, mental health diagnosis percentage, and
mental health service use between conditions, P>.05 (see Table
1). The percent of participantsin both conditions self-reporting
mental health diagnoses is noteworthy, although a chi-square
test confirmed that the number of people reporting such
diagnoses was not statistically different between conditions,
P=.18. There was also no difference in the percentage of
participantsin each condition who utilized health care services,
P=.80. Human kinetics, general arts and sciences, and nursing
were the three most common programs for enrollment in both
treatment conditions.
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Figure 2. Consolidated Standards of Reporting Trials (CONSORT) flow diagram (template obtained from consort-statement.org).
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Table 1. Demographics of treatment conditions.

Lee & Jung

Characteristic Control (n=86) Experimental (n=77)
Age (years)
Range 16-47 18-27
Average 20.9 20.3
Sex, n (%)
Female 58 (67) 45 (58)
Ethnicity (3 most predominant listed), n (%)
White 61 (71) 50 (65)
Chinese 9(11) 12 (16)
South Asian 5(6) 9(12)
Program enrollment, n (%)
Human kinetics 22 (26) 12 (16)
First year arts and sciences 12 (14) 14 (18)
Nursing 11(13) 11 (14
Mental health diagnosis?®
Yes, n (%) 12 (14) 17 (22)
Bipolar, (n) 1 0
Depression, (n) 4 5
Anxiety, (n) 4 6
Other, (n) 3 (obsessive-compulsive disorder and der- 11 (adjustment disorder, anxiety, and depres-

motilamania; depression, anxiety, and ma-
nia; attention-deficit hyperactivity disorder

sion; 3 ADHD; attention-deficit disorder;
depression, anxiety, and ADHD; post-trau-

[ADHD]) matic stress disorder [PTSD]; binge eating;
depression and anxiety; bipolar, depression,
and anxiety; depression, anxiety, and PTSD)

Mental health service use, n (%)
Yes 10(12) 10(13)

8Djagnoses taken verbatim from participant responses.

Stress

Perceived stress scores within the experimental condition
decreased in value, whereas control condition scores dightly
increased in value from baseline to postintervention (see Table
2). However, differences in scores between conditions at
postintervention did not reach statistical significance,

F1160=3.54, P=.06, n,”=.02. Reliability of the PSS and other

vaidated surveys, as determined by Cronbach alpha, is provided
in Table 3.

Depression

One participant was excluded from analysis of the QIDS-SR
guestionnaire as baseline responses were not provided for this
measure by the participant. Raw scores were transformed for
normality. Mean valuesfor the QIDS-SR scoresin Table 2 were
caculated using raw data. Postintervention transformed
QIDS-SR scores for the experimental condition showed no
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significant difference from the control condition, F; 155=3.01,

P=.09,n pZ:.OZ, when controlling for baseline scores. Testswere
reconducted using nontransformed data, and resultsweresimilar,
F1150=3.54, P=.06, ,’=.02.

Anxiety

One multivariate outlier wasidentified in the control condition.
No univariate outliers were observed in either trait or state
anxiety scores. Overall, omnibus F tests of the MANCOVA
were significant when the outlier was included, F; ;50=4.25,
P=.02, n,/=.05, and excluded, F;;5=4.13, P=.02, n,’=.05.
ANCOVA results demonstrate that individuals in the
experimental condition reported less trait anxiety, Fy 150=8.23,
P=.01, np2:.049, than individual sin the control condition after
4 weeks of using the DeStressify app. State anxiety scores did
not significantly differ between conditions at postintervention,
F1160=1.93, P=.17,n,/=.0L
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Table2. Mean values of measuresfor control (n=86) and experimental (n=77) treatment conditions at baseline and 4 weeks post intervention, excluding
outliers. Standard deviations are included in parentheses.

Dependent variable Pre Post

Control Experimental Control Experimental

Mean (SD?) Mean (SD) Mean (SD) Mean (SD)
State-Trait Anxiety Inventory (STAI) state? 447 (13.0) 430(12.0) 434(13.2) 40.1(12.1)
STAI trait® 47.6 (11.1) 47.4(10.6) 47.5(10.8) 445 (9.4)
QIDS SR 8.1(4.5) 8.4 (4.3) 74(4.7) 6.4 (3.9)
Physfunct®” 93.8(7.5) 92.1(9.9) 93.3(10.1) 92.1(10.6)
Physlim® 78.2(32.3) 79.2(33.3) 77.0(33.7) 83.8(30.6)
Emolim® 50.4 (42.4) 52.4 (40.3) 49.2 (41.8) 58.4 (42.6)
Energy® 45.1(17.8) 46.2 (20.1) 41.1(18.9) 48.9 (19.4)
Emowell® 60.9 (18.6) 61.1 (20.0) 58.7 (20.1) 66.0 (17.2)
Socialfunct® 72.2 (22.4) 74.2 (24.4) 714 (24.5) 77.0(20.2)
Psined 78.3(19.2) 83.5(19.0) 78.0 (18.6) 84.3 (18.0)
Genhealth® 64.7 (20.5) 63.3 (19.5) 61.7 (20.4) 67.5(17.4)
psgh 19.6 (7.7) 18.6 (6.8) 19.8(6.7) 17.8(6.2)
WRAI' missedtime K 4.2 (13.6) 2.1(35) 0.1(0.2) 0.1(0.2)
WPAI impairedtime ¥ 16.6 (21.9) 11.0 (21.7) 20.7 (26.0) 14.3 (23.6)
WHRAI overallworkimpair™® 18.1 (25.4) 11.6 (23.4) 28.1(32.1) 16.6 (27.4)
WPAI activimpair 25.7(26.5) 22.9(25.0) 24.0 (26.7) 18.1(23.5)
psal! 7.0(2.8) 6.9 (3.1) 70(3.7) 6.2(3.1)

83D: standard deviation.

bSTAI state: State-Trait Anxi ety Inventory for Adults—state anxiety.
CSTAI trait; State-Trait Anxiety Inventory for Adults—trait anxiety.

dQI DS-SR: Quick Inventory of Depressive Symptomatology Self-Report.

€Physfunct, Physlim, Emolim, Energy, Emowell, Socialfunct, Pain, Genhealth: RAND 36-Item Health Survey—Physical functioning subscale, role
limitations because of physical health subscale, role limitations because of emotional health subscale, energy or fatigue subscale, emotiona well-being
subscale, social functioning subscale, pain subscale, and general health subscale.

fPhysfunct scores were cal culated using N=156 (Nexp=75, Ngon=81).

9Pain scores were calculated using n=162 (Nexp=76, Ncon=86).

PpSS: Perceived Stress Scale.

'WPAI: Work Productivity and Activity Impairment Questionnaire: General Health VV2.0.

IWPAI missedtime, impairedtime, overallworkimpair, activimpair: Percent work missed because of health, percent impairment while working because
of health, percent overall work impairment because of health, and percent activity impairment because of health.

kwpal impairedtime and overallworkimpair scores were calculated using N=50 (Neyp=21, Ncon=29).
IPSQI: Pittsburg Sleep Quality Index.
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Table 3. Cronbach alphavaluesfor al validated measures using postintervention data (Neon=86, Nexp=77).

Survey component Cronbach alpha
pss? 86
QIDS-SR? 80
State-Trait Anxiety Inventory (STAI) state .95
STAI trait .90
PSQIC 72
Physfunct .88
Physlim 83
Emolim .83
Energy a7
Emowell .82
Socialfunct .83
Pain .83
Genhealth .78

3pSS: Perceived Stress Scale.
bQI D-SR: Quick Inventory of Depressive Symptomatology Self-Report.
®PSQI: Pittsburg Sleep Quality Index.

Sleep Quality

In regards to the baseline scores, there was 1 outlier from each
treatment condition that was removed from analysis for sleep
quality. Raw scores were transformed for normality.
Transformed values were more normally distributed, although
both the raw and the transformed scores were significant when
tested for normality. Nonetheless, analysis of variances
(ANOVASs) were conducted as they are robust given the data’'s
traits [51]. There was no significant differences between
treatment conditionsin the postintervention scores for both raw,

F1156=2.51,P=.12, an:.OZ, and transformed scores, F; 155=1.89,

P=.17, an:.Ol, when outliers were excluded. Results were
similar when outliers were included (raw: F; 140=2.58, P=.11,

N, =.016; transformed: Fy 36,=1.91, P=.17, ,’=.01).

Quality of Life

Distributions of al subscores for the RAND 36-Item Health
Survey were non-normally distributed with the exception of
energy or fatigue at baseline for the experimental condition,
energy or fatigue at follow-up for both treatment conditions,
and genera health at follow-up for the control condition.
Additionally, the assumption of homogeneity of covariance
matrices was not met. However, ANOVA isrobust to violations
of normality for this data when outliers are excluded [51], and
MANOVAS are robust to heterogeneity of covariance matrices
when sample sizes are equal [50,51].

Researchers identified one univariate outlier from the pain
subscale, seven univariate outliers from the physical functioning
subscale, and six multivariate outliers. MANCOVA was
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conducted with outliers, and asignificant interaction effect was
found between condition assignment and time, F; 15,=2.06,
P=.04, r]p2=.10, warranting examination of individual QoL
subscales, as discussed below. Eight outliers were removed
from analysis for a second MANCOVA, resulting in the test
being conducted on a sample size of 81 control condition
participants and 74 experimental condition participants. Trends
were similar in that mean subscal e values decreased within the
control condition from basdlineto postintervention and increased
within the experimental condition (see Table 2), although these
trends were not found to be significant, F, ;5,=1.86, P=.07,

n,’=.10.

Vincent [52] warns that significance of certain dependent
variables may be masked by nonsignificant variables in
MANOVAs and therefore recommends ANOVA with the
Bonferroni adjustment for assessing specific variables of
interest. Thus, ANCOVASs were conducted on all subscales of
the RAND 36-Item Health Survey. The general health subscale
was shown to significantly differ in postintervention scores
between treatment conditions, F; 16,=12.44, P=.001, n,’=.07,
such that scores decreased in the control condition and increased
in the experimental condition as illustrated in Table 2. A
significant difference was also found between treatment
conditions in regards to postintervention energy or fatigue
subscale scores, Fy 16,=8.19, P=.01, n,*=.05, with similar trends
as the general health subscale. The results of the emotional
well-being subscal e did not meet the assumption of homogeneity
of regression slopesfor ANCOVA and were therefore analyzed
using repeated measures ANOVA.
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Table4. Participant count for responses regarding changesin perceived work or school productivity over 4 weeks between baseline and postintervention

measurements. Expected count is provided in parentheses.

Treatment Control Experimental
| think | was MORE productive 14 (22.2) 28 (19.8)
| think | was LESS productive 32 (26.4) 18 (23.6)
I think my productivity stayed about the same 40 (37.5) 31(33.5)

Figure 3. Response counts from participantsin the experimental condition when asked to identify how often they used the app in comparison with the

frequency of use requested.

15

0 1 2 3 4

5 6 7 8 ] 10

Self-reported adherence in comparison with the frequency of app use requested

There was no main effect of time, Fy ,=1.21, P=.27, ,?=.01,
or condition assignment F, 14,=1.89, P=.17,n pZ:.Ol; however,

there was an interaction effect, F;,6,=8.13, P=.01, n,*=.05,
such that scores decreased over time for the control condition
and increased over time for the experimental condition (see
Table 2). All other tests were insignificant.

Work Productivity

Of the 163 participants who completed the follow-up survey,
29 people from the control condition and 21 from the
experimental condition (n=50) reported having work at both
baseline and postintervention and therefore completed al
components of the WPAI. A subscore was calculated using
these work-related data, labeled “percent overall work
impairment due to health” [49]. No significant difference was

found between treatment conditions, F, 4,=1.10, P=.30, r]p2=.02.

All 163 participants completed the question, “During the past
seven days, how much did your health problems affect your
ability to do your regular daily activities, other than work at a
job?” [49] This question was used to calculate percent activity
impairment because of health. No significant difference was

found between treatment conditions, F 150=1.72, P=.19, r]p2=.01.

When participants were asked to choose a description that best
described how their work or school productivity has changed
over the past 4 weeks, there was an association between
treatment condition and responses, P=.01. More participants
than expected by chance in the experimental condition reported
an improvement in their productivity. Conversely, fewer
participants than expected by chance in the control condition
reported improved productivity. These results (Table 4) suggest

http://mental .jmir.org/2018/1/e2/
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that those in the experimental condition reported being more
productive than those in the control condition.

Patterns of App Use and Self-Reported Adherence

One participant did not report app use trends and was thus
excluded from the data regarding response frequencies of
participants in the experimental condition (n=76) for
self-reported trends in app use. The most frequently reported
patterns of app use were consistent use (n=23) and decreasein
use (n=23). The most infrequently reported app use trend was
increasein use (n=4). The remaining responses of increasethen
decrease in use and decrease then increase in use had 14 and
11 responses, respectively.

When adherence was self-reported using a scale from 0 to 10
by participants in the experimenta condition, the mean rating
was 6.36 (standard deviation 2.79) with amedian of 7. The most
frequently reported adherence rating was 8. Counts for each
response option are provided in Figure 3.

Discussion

Principal Findings
It was hypothesized that students who use DeStressify would

report significantly lower stress, anxiety, depressive
symptomatology, and class or work absenteeism and

significantly greater sleep quality, school or work productivity,
and QoL as compared with a wait-list control sample post
intervention. The results support hypothesesthat short-term use
of DeStressify can reduce trait anxiety and improve general
health, energy, emotional well-being, and work or school
productivity in university students but do not support the other
hypotheses. These findings are somewhat consistent with related
literature, which have shown that MBSR techniques that are
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delivered in person and through one- to two-hour-long sessions
improve physiological and psychologica well-being in
university students [33-35]. Inconsistencies may be attributed
to the difference in intervention delivery methods (ie, through
amobile phonerather than in person), shorter sessions, and lack
of experimental control over app use frequency. Considering
the study’sdesign, these findings are encouraging as universities
arein need of accessible aternative mental health management
tools and services for students but should be considered
cautiously given the small effect sizes.

The sample population of this study is representative of alarge
number of university studentsin Canada. Many universitiesare
primarily composed of full-time undergraduate students, with
a greater proportion of females attending in comparison with
males. Specifically, 95% of first-year undergraduate students
at Canadian universities are attending full-time, with 66% being
female [53]; participants in this study were of similar
demographics (enrolled full-time, 63.1% [103/163] female).
Additionally, UBC is a Western Canadian university with
approximately 8000 students registered in undergraduate
programs on the Okanagan campus [54]. This size is
comparative to small- to medium-sized Canadian universities.

The participant dropout rate from pre- to postintervention was
19.9% (41/206). Thisrate is comparable with the dropout rates
of other studies using Web-based programs to support mental
health [55]. One healthy lifestyle Web-based intervention with
an adult population had an attrition rate over 75% at 1 month
post intervention [56]. Apps, in particular, lose over 75% of
daily active users 3 days after download [57]. The majority of
dropouts were considered lost to follow-up. Two participants
were an exception to this: one participant dropped out at the
beginning of the study when they identified that the app did not
work on their mobile device. A second participant identified
their desire to drop out for personal reasons after they were
invited to complete the follow-up survey.

Previous studies have found that students reportedly avoid
mental health services such as counseling and medication
because of fear of stigmatization, lack of time, and cost. Apps
are an appedling platform for mental health support for
university students that avoid many of the barriers associated
with other forms of support, including those aforementioned
and until recently have lacked evidence regarding effectiveness.
App-based supports such as DeStressify can help university
students avoid the stigma associated with mental hedlth, as a
large majority of students possess mobile phones and frequently
engage with them, making app use a more discrete form of
mental health maintenance. Additionally, mHealth apps do not
generaly require a large amount of time to use; the practices
provided in DeStressify are approximately 10 min in
length—much shorter than a standard counseling session.
Participants in the experimental condition of this study were
instructed to use the app 5 days a week, with no specifications
regarding when it should be used. This allowed for greater
flexibility in scheduling and thus, greater convenience, whereas
still resulting in changes to trait anxiety, certain QoL
components, and work or school productivity. In addition, apps
are often inexpensive. The DeStressify app that was provided

http://mental .jmir.org/2018/1/e2/

Lee & Jung

to participantsis publicly available for Can $8.49 at the Apple
iTunes store [58] and Can $8.23 at the Google Play store [59].

The changesin stress, anxiety, and related traits after short-term
use of DeStressify are encouraging, yet, the effects of long-term
use remain unknown. The most frequently reported patterns of
app use for participants in the experimental condition were
“consistent” and “decrease in use” Additionally, the average
self-reported adherence rate in comparison to the requested
amount was 64% (6.4/10), with 80% (8/10) being the most
commonly reported adherence rate. Considering these
self-reported adherence patterns, rates, and the magnitude of
the changesin measured traits among DeStressify users, it would
beinteresting to determine whether theimprovements observed
in the experimental group of this study would persist with
prolonged use of DeStressify.

Limitations

This study is among the first to provide empirical evidence
regarding the effectiveness of a mindfulness-based mHealth
app on stress, anxiety, depression, and related symptomatol ogy
within university students. In recognizing the novelty of this
study, areas for future development should also be addressed.
Although this study’s objectives did not necessitate the use of
a mindfulness measure, future studies should include one as it
would provide a greater understanding in to the mechanism of
action of DeStressify and would be useful in the design of future
mental health apps and support services. Obtaining datadirectly
from the app regarding participant use would also be more
accurate than obtaining data from self-reported measures and
should be considered in future studies. As some participants
provided feedback regarding user satisfaction, future studies
may also wish to include ameasure of user satisfaction to enrich
discussion regarding a mental health app’s effectiveness and
acceptance within a university population. Rickard et al [60]
recommend providing opportunitiesfor feedback directly inthe
app, particularly using established measures to allow for
comparison between apps. Additionally, participant recruitment
was dependent on self-selection, and thus, may not represent a
random sample of the university population. However,
individuals who would be inclined to use a mental health app
may also be more likely to respond to this study’s call for
participants.

Thereisalsothe possibility that some participantsin the control
condition downloaded DeStressify, as it is a commercialy
available app. Therefore, we cannot discount the possibility that
scores within the control condition may have been altered
because of app use. If thiswereto have occurred, it is suspected
that control condition scores would have been closer to
experimental condition scores than what they would have been
if the app had not been used.

What's more, some participants may have previously received
mindfulness training and possibly interacted with DeStressify
differently than participants who had not previously received
mindfulness training. However, it is unknown how previous
training would impact results. For example, if participantsfound
the app’s exercises to be similar to their current mindfulness
exercises, then they may have incorporated the app more easily
into their daily schedule and used it more consistently. This
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consistent use could have yielded greater changesin their scores.
Conversely, the similarities in the exercises could have yielded
smaller changesin their scores. Including ameasure of previous
mindfulness training would be beneficia in future studies to
control for its possible effects.

Finaly, future directions may include comparing the
effectiveness of amental health app on different subpopul ations
such as university staff or high school students and gathering
data beyond 4 weeks of app use to better understand long-term
effectiveness of the app. Additional apps may aso be
considered, so as to provide a more generalized understanding
of mindfulness-based mHealth apps.

Conclusions

Universities and other similar institutions may benefit from
supporting the use of DeStressify or other mindfulness-based
mHealth apps. It is a resource that can be easily incorporated
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into support services and used in addition to other mental health
support services. Mindfulness-based mHealth apps such as
DeStressify may be of interest to university students who are
comfortable with apps and seek to manage their anxiety and
mental health through an accessible, inexpensive, and discrete
manner. Studentsinterested in methods of anxiety management
or mindfulness-based self-driven health support may be
encouraged to try using the DeStressify app. As app use is
self-directed, institutions that provide studentswith DeStressify
may choose to conduct their own follow-up with students so as
totrack mental health progress. Regardless, an effective mHealth
app would provide another means of addressing stress, anxiety,
and related mental health concerns, allowing more students to
receive the help they are seeking. This study has demonstrated
how DeStressify can assist in improving some of these mental
health traits in a short time frame and therefore, may be of
interest to universities aiming to diversify their student mental
health supports.

Notice of editorial concern: This randomized study was not registered, in possible violation of ICMJE rules for prospective
registration of randomized trials. The editor granted an exception because therisk of bias appears|ow and the study was considered
formative, guiding the devel opment of the application. However, readers are warned to carefully assessthe validity of any potential
explicit or implicit claims related to primary outcomes or effectiveness, as failure to register does not prevent authors from
changing their outcome measures retrospectively.
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Abstract

Background: Supporting Our Valued Adolescents (SOVA), a social media website for adolescents, was designed to increase
mental health literacy and address negative health beliefs toward depression and/or anxiety diagnosis and treatment. This
stakehol der-informed site underwent iterative user testing to evolveinto its current version with daily blog posts, round-the-clock
site moderation, and Web-based peer interaction to create an online support community.

Objective: The aim of this study was to evaluate the technological feasibility (at least 100 users on the site, logging in 12 to 18
timesin the first 6 weeks) and acceptability of the SOVA site determined by the System Usability Scale (SUS).

Methods: Adolescents and young adults (aged 14-26 years) with a self-reported history of depressive and/or anxiety symptoms
were recruited to access the research website (sova.pitt.edu). Participants were screened out if they reported active suicidality or
aprior suicide attempt. Baseline survey measuresincluded demographics, symptomatology using the Patient Health Questionnaire-9
modified for adolescents (PHQ-9A) and Screen for Child Anxiety Related Disorders (SCARED-C), and mental health treatment
history. The 6-week follow-up measures taken in addition to the symptomatology, included feasibility (total number of log-ins),
usability, and acceptability of SOVA using SUS.

Results: Most of the 96 participantsidentified asfemale (75% [ 72/96]) and white (67% [64/96]). Most participants (73% [ 70/96])
reported having taken prior professional psychological help. The average PHQ-9A scorewas 11.8 (SD 5.5), and for SCARED-C,
85% (80/94) of the participants reported a score consistent with being susceptible to a diagnosed anxiety disorder. There were
46% (41/90) of eligible users who ever logged in. Out of the total users who ever logged in, the mean of total log-ins over the
entire study was 4.1 (SD 6.9). Median number of users rated the user-friendliness of the site as “good.” The average SUS score
was 71.2% (SD 18.7), or a “C-grade” which correlated to an acceptable range. The participants reported to have liked the
“easy-to-understand format” and “ positive, helpful atmosphere,” but they also reported a desire for greater socia interaction.
Iterative recruitment resulted in incremental improvementsto the site.

Conclusions. The SOVA site met feasibility goals of recruiting almost 100 users and establishing acceptabl e usability. Subsequent
interventions are planned to increase site engagement and to eval uate efficacy inincreasing uptake of primary care—recommended
depression and/or anxiety treatment.

(JMIR Ment Health 2018;5(1):€17) doi:10.2196/mental.9441
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Introduction

Background

Suicide is the second most common cause of death in
adolescents and young adults in the United States[1]; the most
common risk factor for suicide is menta illness [2,3].
Alarmingly, as per a 2017 national survey, less than one third
of suicidal youth had used mental health services[4]. A primary
predictor of not utilizing mental health servicesisthe harboring
of negative beliefs about mental illness and treatment seeking
[5]. For example, youth who do not seek help have a higher
degree of self-stigma, as well as self-reliance, or a belief that
they do not need others' help [6]. Digital health interventions
may be a promising avenue to change these negative health
beliefs, particularly among young people. Digital interventions
can reach awide audience [7] of young people who commonly
usethelnternet to find health resources[8] and specifically talk
about their mental health [9,10], thereby serving as a potential
bridge to face-to-face psychotherapy [11,12].

To seize this potential, we designed a social media website for
adol escents called SOVA (Supporting Our Valued Adolescents)
and a separate compani on website for parents called wiseSOVA
(not discussed in this paper). SOVA ams to (1) challenge
negative health beliefs and increase depression and anxiety
knowledge through daily blog posts enhanced with peer
commentary, (2) promote social support through Web-based
peer interactions, and (3) encourage parent-adolescent mental
health offline communication through same-day blog postswith
guestions for discussion. SOVA's goa is to increase the
perceived need for services in both, adolescents referred for
treatment and their parents, ultimately leading to increasing the
use of adolescent mental health services.

Objectives

From the inception of the SOVA sites, we knew we would need
to use multiple strategies to buffer against the lack of
engagement which affects many ehealth interventions[13]. Our
main strategy was to involve end users [14] to help increase
engagement [15] by recognizing important concerns in the
specific population. For example, for adolescents and young
adultswith mental health problems, asalient concernisensuring
confidentiality [16]. To accomplish this, we took a stepwise
approach, incorporating technol ogy development principlesand
behavioral intervention testing. This approach is based on a
dightly modified structure recommended by the Office of
Behavioral and Social Sciences Research and multiple NIH
ingtitution  collaboration for behavioral intervention
development, the ORBIT model [17]. The phase 1 design stage
involved formative work and iterative user-testing with
adolescent or young adults, parents, and provider stakeholders.
Thisled to the development of the current versions of the sites
with daily blog posts, round-the-clock site moderation by
behavioral health professionals or trainees, and Web-based
interaction with peers interacting in an online support
community (one for adolescents and young adults and another

http://mental .jmir.org/2018/1/e17/

one for parents) [18]. As part of phase 2 of the ORBIT modd,
we conducted a preparatory study to refine the SOVA
intervention and determine its usability through beta testing.
Specifically, we sought to eval uate the technol ogical feasibility,
defined as the ability to recruit usersto the site, and frequency
of log-ins, as well as the acceptability of the SOVA site, as
determined by the System Usability Scale (SUS) [19]. We
expected to recruit 100 adol escents and young adultsto the site
and that they would log in for a mean of 12 to 18 times over
the 6-week study. We expected that users would find SOVA to
have at least “good” user-friendliness and acorresponding SUS
acceptability mean of 73[19]. Thismanuscript provides usability
data only on SOVA, the adolescent or young adult site, and
describes preliminary changes in some potential outcomes of
interest, including depression and anxiety symptomsand positive
youth development characteristics, such as caring and
connection.

Methods

Intervention

The SOVA site's process of iterative development and design
is described in detall elsewhere [18]. A secure
password-protected site was developed (sova.pitt.edu) using
WordPress [20], a popular content-management system
frequently updated for function and security [21]. A simple
central interface allows anoviceto add and organi ze site content
[22] but resultsin a professional-looking websitein ablog post
format [20,21]. Theresearch team contributed to daily weekday
blog posts written with a youth audience in mind, tailored for
cultural sensitivity and reviewed for hedlth literacy [23] and
readability [24] of grade level 8 or lower. Topics were
categorized under the headings (1) “Be Positive” or posts with
positive content, such as an inspiring quote or video (eg, “ The
Power of Hugs’); (2) “Educate Yourself” or posts addressing
depression and anxiety psychoeducation [25] or negative health
beliefs that may prevent someone from seeking care [26-29]
(eg, “Because | felt like | didn’t deserve to get better”); (3)
“Social Media Guide” or posts providing information or
guidance on social media use based on our prior qualitative
study with depressed youth [30] (eg, “Instagram’s newest saf ety
tool”); and (4) “Links’ or posts describing an existing resource
(eg, “ Getting Help: The National Suicide Prevention Hotline”;
seeFigure 1). At the bottom of each post, aquestion was placed
to promote user discussion (eg, “Have you ever felt guilty for
something you realized later was not actually your fault?”). A
graduate student of information science addressed technical
challenges, created a user-tracking mechanism and
data-visualization module. Moderators for the website were
behavioral hedlth graduate students (ie, socia work and
psychology) and clinician members of the research team. Each
moderator participated in an in-person training session and
received adetailed protocol. Weekly group supervision sessions
were held with the principal investigator and a licensed social
worker research assistant.
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Figure 1. Supporting Our Vaued Adolescents (SOVA) key intervention components.
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Study Participants and Setting

Adolescents and young adults (AYA) aged 14 to 26 years were
recruited in-person from clinical settings by behavioral health
clinicians and from online websites (eg, Craigdlist, University
of Pittsburgh Research Registry). Young adults up to the age
of 26 years were included as the online community we sought
to form that could benefit from peer involvement from young
adults who had had positive experiences in the mental health
care system and exhibited resilience [31]. Recruitment
advertising was directed toward those AYA who were
experiencing symptoms of depression and/or anxiety and were
interested in providing feedback about anew website that would
allow anonymous Web-based interaction with other peopletheir
age who were also experiencing these symptoms. Interested
participants were asked to go to the website (sova.pitt.edu) and
were required to register and log in to access any site content.
Toward the end of the study, after 80% (77/96) of the sample
had been recruited, we changed this log-in requirement. This
was based on participant feedback that engagement may increase
if we made some website content public so that participants
could view it before deciding whether to log in and enroll in
the study. After this change, the content of all blog articles was

http://mental .jmir.org/2018/1/e17/
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made public, but online community features (eg, creating a
profile, creating and viewing comments on blog posts, and
receiving email updates on new blog posts) still required the
userstologin.

Data Collection

After creating a username, password, and agreeing with a set
of common-ground rules emphasizing anonymity on the main
website, participants were automatically redirected to a
Web-based survey (Qualtrics, Provo, UT). Individuals aged 14
to 26 years were included if they self-reported a history of
depression and/or anxiety symptoms, had Internet and email
access, could read and write in English, and had completed the
6th grade. We obtained awaiver of parental permission because
of anticipated difficulty with recruitment dueto the study being
online, and because minors aged 14 years and older can seek
mental health services without parental permission in
Pennsylvania, United States. Dueto the unknown safety profile
of the intervention, we excluded participants with active
suicidality, defined by thoughts with intent to act on these
thoughts, or ahistory of asuicide attempt. Participants screening
inwere asked for their contact information and for 1 supportive
adult; thiswas described as arequirement of the study for safety
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reasons. Those screening in would be redirected to complete a
baseline 52-item Web-based survey. After 6 weeks, they
received a follow-up 63-item Web-based survey by email.
Passive datawere also collected regarding the number of log-ins
and text from commentsin response to blog posts. Participants
received compensation in the form of a prepaid debit card on
the completion of the first and 6-week surveys.

M easures

Demographics
At baseline, participants were asked their age, gender, and race.

Depression and Anxiety

Depression symptoms were measured using the Patient Health
Questionnaire-9 Item (PHQ-9) modified for adolescent use and
using the cut-off score of 11 for detecting major depression
[32]. Higher PHQ-9 scores have been correlated with greater
functional impairment and parental report of psychosocia
problems.

Anxiety symptoms were measured using the 5-item version of
the Screen for Child Anxiety Related Emotional Disorders
(5-item SCARED-C) [33]. This brief version of SCARED-C,
including questions regarding panic or somatic, general anxiety,
separation anxiety, social phobia, and school phobia has been
found to have 74% sensitivity and 73% specificity for detecting
clinically significant anxiety using a score of 3 or greater.

Mental health treatment history was ascertained by asking AYA
whether they had ever received treatment from a professional
psychologist or counselor and/or taken a medication such asan
antidepressant [34].

Positive Youth Development Scale

The Positive Youth Development 17-item Very Short Form
(PYD-VSF) is an abbreviated version of the full PYD, which
has been used to measure positive attributes in AYA based on
the Lerner and Lerner Five Cs Model of PYD [35]. This model
operationalizes PYD by assessing (possible subscale score
values in parentheses) competence (1-12), confidence (1-13),
character (1-19), connection (1-20), and caring (1-15), with the
total score ranging from 1 to 79. PY D-V SF has been validated
in multiple groups of adolescents [36].

Feasibility: Frequency and Patterns of Use

User log-in data over the initial 6 weeks of site use and
afterwards (some individuals continued to use the site after 6
weeks) was collected, as well as the frequency of viewing
specific blog post categories, such as Education (twice as many
posts as other categories), Socia Media, Positivity, and
Resources was also reported. Aggregate data of site use was
also collected by views of unique Internet protocol (I1P)
addresses, filtering out the IP addresses of the study team. A
data visualization module was created to view daily, weekly,
and monthly log-ins, unique I P addresses, and blog post article
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comments on the same display over time and allowed notation
of eventsthat may affect use (eg, opening site articlesto public).

Usability and Acceptability

Website usability and acceptability were measured using the
modified SUS[19] and 2 open-ended questions. The modified
SUS consists of 10 questions regarding usability with responses
onalto5 Likert scalein terms of agreement and an additional
11th question with response on an adjectiverating scale. Scores
based on the first 10 questions were manipulated to a 0 to 4
rating and multiplied by 2.5 to get to a score within a range of
0to 100, with higher scores dencting higher usability. Question
11 asks the user to rate the overall user-friendliness of the site
as worst imaginable, awful, poor, OK, good, excellent, or best
imaginable. Bangor et a reviewed 200 studies and found the
highest quarter of study means for SUS ranged from 78.51 to
93.93[19]. Factor analysis has shown only 1 significant factor
for the 10 SUS statements, implying a good fit for usability,
and reliability analysis has shown a Cronbach apha of .911
[19]. The following two open-ended questions were asked: (1)
“What did you like about this website?” and (2) “What would
you change about the website?’ with free-text entry responses.
Phone or email interviews were also offered to participants to
provide further feedback, but only 4 individuals chose to
participate.

Analysis

Descriptive analyses were used for summary statistics of all
measureslisted above. The primary outcomefor feasibility was
mean number of log-ins over a 6-week period, and for usability
and acceptability, the SUS mean score. Paired t tests (for
continuous outcomes) and McNemar tests (for categorical
outcomes) were used to compare change in pre- and
postintervention repeated measures in the same sample which
compl eted both baseline and 6-week measures. Beforethe study,
we calculated that a sample size of 100 AYA would give
sufficient precision to estimate the mean number of log-insand
mean usability score within 0.20 standard deviations (with the
95% Cl). SPSS Version 24.0 (IBM) was used for statistical
analyses. Open-ended responses and interviews were reviewed
by 2 team members using thematic coding to gather specific
content about usability. This study was approved by the
University of Pittsburgh Human Research Protection Office.

Results

Screening for eligibility took place with 226 individuals, of
whom 130 were ineligible, mostly because of suicidality
(N=121; see Figure 2). Out of 96 eligible participants, all
completed the baseline survey, but 6 withdrew or were
withdrawn afterwards by the research team (eg, due to attempts
to complete the survey multiple times) and did not create a
username for the site. Out of these 90 users, 70 completed the
6-week survey (78% [70/90]), although the N reported for some
measures below is lower due to incomplete completion of
specific survey items.
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Figure 2. Participant flowchart.

The baseline sample (Table 1) included 15 adolescents (aged
14-19 years) and 80 young adults (aged 20-26 years; 1 missing
age data). Race was fairly representative of US demographics,
except for twice as high arate of Asian or Pacific Islander. At
baseline, the mean PHQ-9 score was 11.8 (SD 5.5), which is
above the cut-off score for depression in adolescents [32], and
about 30% reported moderately severe to severe symptoms.
Using SCARED-C, 85% (80/94) of the participants reported a
score consistent with being susceptible to being diagnosed with
an anxiety disorder. Over half of the participants had ever
received a medication such as an antidepressant (57% [55/96])
or help from a professiona psychologist or counselor (73%
[70/96]). The baseline PY D-V SF total scorewas54.4 (SD 7.5),
with the subscale scoreslisted in Table 1.
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Feasibility

Therewere 46% (41/90) of participantswho ever loggedin. As
61 participants completed the 6-week survey on usability, as
many as 13 may have viewed content without logging in once
it was public or only viewed the content in their notification
email, but this cannot be determined from the data collected
because of anonymity of 6-week data collection and inability
to match it to usernames. Out of those who ever logged in
(users), the mean total log-ins over theinitial 6 weekswere 1.9
(SD 2.3) and over the total study were 4.1 (SD 6.9; see Table
2). The most frequently viewed blog posts over the initial 6
weeks were education posts (of which there were double the
number of posts) with amean of 5.1 (SD 14.7) views, and the

IJMIR Ment Health 2018 | vol. 5 | iss. 1 €17 | p.231
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

second most-commonly viewed postswere positivity postswith
amean of 2.8 (SD 6.9).

Data visualization showed a sharp increase in site views by
unique | P addresses in June 2016 after the site blog posts were
made public and a problem with users not getting notification
emailswasresolved (Figure 3). Besidethis problem, therewere

http://mental .jmir.org/2018/1/e17/
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no major site errors and no safety concerns. Figure 3 showsin
red, the number of unique views of the site per month (omitting
the study team’s views); in blue, the number of log-ins per
month ranged 21 to 56 (until October when the study was almost
over); and in green, the number of comments per month ranged
810 36.
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Table 1. Demographics and baseline measures of study population (N=96).

Variable Value
Agein years, median (range) 23 (14-26)
Gender, n (%)
Female 72(75)
Female to male transgender 0(0)
Male 21(22)
Male to female transgender 0(0)
Not sure 0(9)
Other 3(3)

Race, n (%)?

White 64 (67)
Black 14 (15)
Asian/Pecific Islander 12 (12)
Hispanic 7(7)
North American Native 1(1)
Other 0(0)
Don't want to answer 22
Depressive symptoms. PHQ-9 Score”, mean (SD)° 11.8(5.5)
Feeling sad most days in the past year, n (%) 67 (70)

Difficulty experienced with normal functioning, n (%)°

Not difficult at all 9(9
Somewhat difficult 55 (58)
Very difficult 23 (24)
Extremely difficult 8(8)

Depression severity (PHQ-9 Score), n (%)°

None (1-4) 8(8)
Mild (5-9) 30(32
Moderate (10-14) 27 (28)
Moderately severe (15-19) 21 (22)
Severe (20-27) 9(9)
SCARED-C score consistent with anxiety (=3), n (%)° 80 (85)

Treatment history (yesto having ever received), n (%)

Professional psychologist or counselor 70 (73)
Medication like antidepressants 55 (57)
Positive Youth Development-V SF score, median (SD)f 544 (7.5)
Competence 7.6 (2.0)
Confidence 8.0(2.5)
Character 13.6 (2.6)
Caring 13.0(2.2)
Connection 122 (3.2)

3Percentage may equal greater than 100 due to participants answering more than one racial category.
bPHQ-S): Patient Health Questionnaire-9 modified for adolescents.
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®N=95 due to exclusion of those who did not answer all PHQ-9 questions.
dSCARED-C: 5-item Screen for Child Anxiety Related Emotional Disorders.
eN=94 due to those who did not answer all SCARED-C questions.

N=92 due to those who did not answer questions for al PYD categories.

Table 2. Feasibility and usability of Supporting Our Vaued Adolescents (SOVA).

Outcomes Value

Freguency of use, mean (SD)
Total log-ins/user over initial 6 weeks of use®
All users 0.9(L8)
Userswho ever logged in 19(2.3)
Total log-ins/user ever
All users 1.8(5.0)
Userswho ever logged in 4.1 (6.9)

Patter ns of use over initial 6weeksb, mean (SD)
Total education blog post views/user
All users 2.3(10.1)
Userswho ever logged in 5.1(14.7)
Total social media blog post views/user
All users 0.9(3.7)
Users who ever logged in 2.0(5.3)
Total positivity blog post views/user
All users 1.2(4.8)
Userswho ever logged in 2.8(6.9)

Total resources blog post views/user

All users 0.8(34)
Userswho ever logged in 1.8(4.9)
System Usability Scale score®, mean (SD) 71.2(187)
User-friendliness of site, n (%)
Worst imaginable 0(0)
Awful 1(2
Poor 3(5)
OK 11 (18)
Good 19 (31)
Excellent 21 (34)
Best imaginable 6 (10)

8Data available for 90 accounts as 6 users requested to be withdrawn.
bDifferences were not statistical ly significant (P>.05) using ANOVA.
®N=61 due to loss to follow-up; 70 users completed follow-up but not all completed each measure.
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Figure 3. Datavisualization.
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SOVA User Activity Summary

By Month

16-02-24:Sent...

Monthiy Statistics of User Activity from Dic 11,2015 to Aug 05,2016

U 10-UD-£ | :AQQED. . @ number of ip
@ number of login

@ number of comments

2016-02-24 Sent welcome email to all users

2016-05-19 Fixed notification email problem

2016-06-15 Opened site to public (only blog posts)

2016-06-21 Added share function to articles

2016-06-24 Stopped recruiting new users for feasibility study (switched to just follow-up)
2016-07-20 New buddypress profiles started

Usability and Acceptability

The median number of users thought the user-friendliness of
thesitewas“good.” Over athird of users (34% [21/61]) thought
the user-friendliness of the site was excellent (Table 2). The
average SUS scale scorewas 71.2 (SD 18.7) or aC-grade, which
is within an acceptable range [19]. From these, 49 users
responded to the open-ended question “ What did you like about
the website?” They liked the “easy-to-understand format” and
“positive, helpful atmosphere,” but desired greater social
interaction. They liked that (1) “new content was added,” (2)
“spread out to make me see every topic,” (3) “very interactive,”
and (4) “I liked how one person's comment would trigger a
larger conversation.”

Only 4 users participated in poststudy interviews. One
interviewee commented the site was, “ better than | expected it
to be” and later clarified:

| didn’t expect [the site] to be that very in-depth. |
thought it was very straightforward, but it was very
in-depth and very fun to be on. The blog posts on
positive quotes and stories, I'd say they felt very
uplifting actually. | really enjoyed it. It felt like |

http://mental .jmir.org/2018/1/e17/
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wasn't reading something in a psychological book.
It felt like on a personal level. [ID 3]

On comments to an article on what to share and what not to
share on social media, users remarked that although they don’t
feel comfortable posting on other websites, they do feel
comfortable on sova.pitt.edu due to its anonymity (Figure 4).

In open-ended questions, remarks on what to change mostly
centered around increasing interactivity of the siteand including
less structured ways for users to communicate, such as on a
discussion forum. In poststudy interviews, users remarked an
app would improve usability due to logging in:

Definitely now with smartphones like if there’s an
app it's so much better than having to log onto the
Internet. [ID 2]

When asked about a potential future direction of including peer
users who compose their own blog posts, a user remarked:

| think that’s a great idea. | think that’s what makes
it more likeable you know when people have their
own input so they can share their own stories. They
write their own journals per se about their
experiences. That'sa good idea. [ID 3]
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Figure 4. User commenting on anonymity.

%

elephantgirl
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After years of going back and forth, these days I no longer post anything to social media. | find that | have different

shared interests and different boundaries with each person that | know, so | prefer to share experiences with

individuals rather than on a public platform. I know that social media can be used in a healthy way, and the

examples given here are great, but | figured I'd just post a reminder that it’s ok to not use it at all, if that is what

you prefer. | enjoy public or group interaction only in person, not online, such as at parties and festivals.

elephantgirl

E

Actually, | just realized that this site is an exception to that. | do comment here, and | think the main

reason | am comfortable with this is because | am anonymous.

Changesin Mental Health and Social Outcomes

Dueto lossto follow-up and missing data, only 57 participants
completed enough of the 6-week survey to calculate scoring
scalesfor depression, anxiety, and positive youth development.

There was a datistically significant (P=.04) decrease in
depression symptoms from baseline to 6 weeks, although the
change in score (1.4) was less clinically significant. There was
no change in the number of AYA with a SCARED-C score
consistent with anxiety (P=.34) There was not a significant
increase in the number of AYA accessing mental health

treatment at follow-up, although the population purposely
recruited for this study already had higher than average levels
of accessing treatment (Table 3).

Overdll, there was a statistically significant positive changein
mean total PYD-SF from baseline (54.0, SD 7.6 ) to 6-week
(57.6, SD 8.0), t55=4.32, P<.001, with significant increases in
subscale scores for competence, confidence, and connection
and nonsignificant increases in character and caring (Table 4).

Participants commenting on blog posts shared personal stories
and support (Figure 5).

Table 3. Change in depression, anxious symptoms and obtaining treatment at follow-up, N=56. N differs from origina group due to loss to follow-up

and incomplete data, for example, not completing full scale.

Outcome Baseline 6-week Test parameter Difference P value
PHQ-9% score, mean (SD) 116(51)  102(6.1)  Pairedttest t (df)=2.066 (55) P=.04
SCARED-CP score, score consistent with anxiety (=3), n (%) 48 (86) 49 (89) McNemar test ~ N=56 P=.34
Treatment history (yesto having ever received), n (%)
Professional psychol ogist/counselor 43 (66) 45 (69) McNemar test N=57 =34
Medication such as antidepressant 32 (56) 34 (52) McNemar test N=57 P>.99
3PHQ-9: Patient Health Questionnaire-9 modified for adolescents.
bSCARED-C: 5-item Screen for Child Anxiety Related Emotional Disorders.
Table4. Changesin Positive Youth Development-Short Form score (N=57). N differs from original group dueto loss to follow-up.
QOutcome Basdline 6-week Test parameter Difference P value
PYD-SF2 score, mean (SD) 540(7.6) 57.6(8.0)  Pairedttest t(df)=-4.32 (56) P<.001
Competence 7.6(1.9 8.2(21) Paired t test t (df)=—2.87 (57) P=.006
Confidence 7.9(2.5) 8.6 (2.3) Paired t test t (df)y=—2.27 (57) P=.03
Character 134(26) 140(31)  Paredttest t(dH=-1.11(57) P=.27
Caring 129(22) 132(22)  Pairedttest t (df)=—-0.48 (56) P=.63
Connection 122(3.2) 136(3.1)  Paredttest t(df)=-3.48 (56) P=.001

3pY D-SF: Positive Youth Development-Short Form.
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Figure5. User commenting on providing support.
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becoming a more peaceful person

MODERATOR %

The first step in becoming a mc

creating your own emergencies.”

Where do you find peace?

< Comments 5

re peacejul person is to nave tne numility to aamit that,

in most cases you're

| found the most peace in speaking to my grandma on my mother’s side. Now that she passed, | find it more

Thank you for sharing. Losing someone close to us is very difficult. If you ever need to talk to someone

Therapy is also helpful for grief, talking with a Mental Health provider about ways your Grandma was

helpful, and you can continue to honor her memory by using some of those techniques with yourself or

Rosebouqet - | was also very close with my grandmother. Honestly, even though she was 50+ years older

than me, | considered her my best friend and hero. She passed away from cancer, and even though it’s

been a few years since she passed, | still miss talking to her everyday. | hate it when | go to pick up my

phone and dial her number (which | still have memorized) only to remember she won’t answer... so you

know what | do instead? | talk to her in my head or out loud. I've never been religious and am unsure of

what | believe about the afterlife, but | honestly do find comfort in just saying what | want to say to my

grandma out loud, or in my head if I'm in public. It sounds a little stupid, but honestly it has helped me so

concerns identified. Feasibility goals were not fully achieved.

- Rosebouquet
DO
Fas _
difficult to find peace with myself.
ﬁ Moderator #
the crisis hotline is available 24/7: http://crisiscallcenter.org/crisisservices.html.
with others.
I am sorry for your loss, thank you again for sharing.
3% acl5218
much and still helps me feel a connection to her.
Discussion

Principal Findings

The aim of this study was to determine the usability of asocial
mediawebsite designed to challenge negative health beliefsand
increase depression and anxiety knowledge in adolescents and
young adults through daily blog posts enhanced with peer
commentary from an online community. We found that
maintaining the site was technologically feasible as we
experienced very few major errors, aside from finding that
notification emails were not being sent because of incorrect
settings. We were ableto moderate the site and examine all new
content in atimely manner. Additionally, there were no safety
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While we were able to recruit about 100 AYA to the study,
which implied interest about the site, only about half of the
users ever logged in. We expected that all users would log in
and the mean number of log-ins to the site would be 12 to 18
over the 6-week study, but the actual mean of 2 log-ins over
the first 6 weeks was much lower than the mean value we
expected. We reached our usahility goals and found that the
median number of users found that SOVA sites had “good”
user-friendliness and the SUS scale acceptability mean was
71.2, only dlightly lower than our goa of 73. We also found
usersin this study experienced a slight decrease in depression
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symptoms and increase in competence, confidence, and
connection.

We think we were able to achieve good usability results mainly
because of the stepwi se stakehol der-informed approach wetook,
which employed human computer interaction techniques and
uncovered user preferences such asadesire for anonymity and
functionality to allow them to share their experienceswith others
[18]. Like other ehealth interventions, we struggled to achieve
adequate engagement defined as users logging in and
commenting on blog posts, likely due to not having directed
engagement interventions in this part of the design and
refinement process. Oneintervention which did seemtoincrease
views, especially from the public, included removing the
requirement to log-in to read blog posts and only requiring
log-in to join the online community (Figure 3). Initially, dueto
the at-risk nature of the studied population, we refrained from
doing this until we had several months of recruitment without
any safety concerns. Thisisan example of how throughout the
design process of this intervention, we had to make multiple
decisions that balanced the goal of increasing usability while
meeting the goals of the research intervention in this specific
population, including safety. Another exampleisnot permitting
private conversations between individual users or posts on a
newsfeed. Although those features were available in the
WordPress plug-in used to employ social mediafeatures, Buddy
Press[37], these would be too difficult and time-consuming for
our team to moderate. Initially, we did try discussion boards,
which were easier to moderate, but then removed them in an
effort to concentrate the growing online community in fewer
locations (only within replies to blog posts) and to avoid the
“empty-room phenomenon” (ie, when 1 user comments, there
arealow number of concurrent usersavailable to respond) [38].

A review of the literature finds few comparable studies in
adolescent and young adult mental health which weretested for
usability in the same stage of development or having similar
intervention components or goals. The most comparable is a
recent study evaluating the feasibility and acceptability of a
minimal viability version of ProjectTECH, a Web-based
skill-building intervention for adolescents at risk for depression
including peer support, in 4 groups of 8 to 12 individuals over
an 8-week period [39]. ProjectTECH found a higher median
number of log-insof 26 over an 8-week trial although thelog-ins
decreased over time and had alower mean SUS scale score of
67.5 (SD 18.1). Thelog-in number in this study may have been
higher due to the user being aware of planned lessons and a
desireto move through materials, aswell as phone contact with
the research team at recruitment and follow-up, and the use of
peer moderators. Compared with this, SOVA did not provide
users with instructions on how to use the site and direct
communication (beside templated emails) occurred only if
necessary, thuslimiting opportunities for rapport-building with
participants. Also, our moderators are team members. Through
further adolescent and young adult stakeholder feedback, we
have now incorporated a “how to use the site” video to the
current version of SOVA and the involvement of peer bloggers
who also frequently comment. In recruitment for future studies,
we also plan to use anintroductory phone call asan on-boarding
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process for using the site and to answer participant questions
before use.

Web-based interventionsto facilitate mental health help-seeking
in young adults are feasible [40] and can increase readiness to
seek help and decrease stigma[41] and can be used to increase
mental health literacy [42,43]. Although Web-based
interventions have had positive effects, problems with lack of
user engagement with them, especially in less controlled trials
and settings, are well-described [44-46]. Reasonsfor lower than
anticipated engagement with our intervention include (1)
newness of the site and 100 users recruited slowly over time so
that at any moment, an “ empty room” may be experienced [38];
(2) high dropout rates experienced in most ehealth trialsor “law
of attrition,” where many initial users quickly stop accessing
the site [13]; and (3) “superuser” effect or 1% rule, where 90%
users observe, 9% users contribute sparingly, and 1% users
contribute most new content; demonstrated across even
long-standing digital health social networks [45]. SOVA users
actually outperformed the “90-9-1" rule, as out of the initial
almost 100 users, 16 users ever commented and 5 users
commented more than 5 times. Unanswered questions remain
for technology interventions regarding what amount of
engagement is sufficient to achieve the desired health outcome
and which techniques increase user engagement [14].

A recent review of 19 Internet-based cognitive behaviora
therapy programs for adolescent depression found that some
techniques may increase user engagement. For example,
real-time guidance, surface credibility or acompetent “look and
feel” of the site, including video, animation, and interactive
exercises, tailoring, and self-monitoring components[47]. Other
techniques, including employing peer support [48], incorporating
gamification [49], using asupportive accountability model [50],
and using mobile phone apps may help increase adherence to
adolescent Web-based interventions [39]. A Web-based social
media intervention for depression relapse prevention called
“Rebound,” which employed both supportive accountability
and peer moderators, was found to be acceptable, feasible,
highly usable, and safe; and young people with major depression
also experienced improvement in their depression scores with
this [51].

This study was not designed to test effectiveness, but the
direction of dlightly decreasing depression symptoms is
encouraging. Overall, the AYA participating in this study had
high levels of caring and atruistic intentions. Contributing to
Web-based interventions which have a goal of sharing
experiences in a safe and positive environment may offer
opportunities for these AYA to increase aspects of positive
development, especialy competence, confidence, and
connection. Recruiting new users to the site who have high
levels of the caring characteristic and have a desire to share
what they have learned about being mentally healthy may be a
method to increase site engagement as well.

Limitations

There are several limitations of this study. Due to finding that
anonymity was important to usersin our previous design study
[18], we used arespondent-driven personal identifier code [52]
to preserve confidentiality in survey data collection. This in
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turn limited our ability to confirm whether the 6-week survey
respondentsincluded userswho had in fact viewed site content.
Due to recruitment being online and the majority recruited
through Craiglist, there was a high loss to follow-up, and a
relatively higher number of young adults were recruited.
Although thislimits generalizability, the young adults may have
been also able to reflect on their experiences throughout
adolescence when providing feedback. More than half of the
group screened out dueto suicidality and mostly dueto ahistory
of aprevious suicide attempt; usability results may have differed
in this group. Due to the unknown safety profile of the
intervention before betatesting, we directed recruitment toward
asamplewhich had experienced depression and anxiety but had
mostly received treatment. As we found no safety risk in this
study, in future studies we will also include those participants
who have had a history of suicide attempt but have received
treatment. There was no comparison group for the exploratory
outcomes, although this was not needed in the overall aim of
this study, that is, feasibility and usability. Due to the iterative
nature of Internet interventions and differential length of time
that different userswould participate on the site, the intervention
exposure is likely different for each user, abeit this did not
detract us from our goa to achieve a desirable usability score.
Iterative recruitment resulted in incremental improvements to
the site, including opening the blog part of the site to nonusers

Radovic et d

and correcting a problem with sending daily emails, as well as
upgrading to a better user profile design and comment
notification. Although there is arisk in a randomized trial to
intervention cross-over and limitations to capturing data, we
learned that allowing potential participants to view part of a
Web-based intervention and “test drive” it (ie, viewing blog
articles) before full use and study participation (ie, logging in)
simulates more of a real-world experience of trying out a
technology intervention before subscribing to it, which may
improve user engagement.

Conclusions

In conclusion, wefound that using a stakeholder-informed user
design process [18] may increase the subsequent usability of
Web-based interventions directed at adolescents and young
adults with depression and/or anxiety. Additionally, including
adolescents and young adults in shaping Web-based health
interventions may take advantage of their preexisting altruism
and desireto help peersand help them to develop their strengths.
In anticipation of difficulties with engagement, specific
procedures need to be incorporated as part of the design process.
Future engagement interventions for SOVA will include app
development, use of peer bloggers, gamification, and
incorporating the supportive accountability model in moderator
interactions [50].
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Abstract

Background: Adolescents who self-harm are often unsure how or where to get help. We devel oped a Web-based personalized
decision aid (DA) designed to support young people in decision making about seeking help for their self-harm.

Objective: The aim of this study was to evaluate the feasibility and acceptability of the DA intervention and the randomized
controlled trial (RCT) in a school setting.

Methods: We conducted a two-group, single blind, randomized controlled feasibility trial in a school setting. Participants aged
12 to 18 yearswho reported self-harm in the past 12 months were randomized to either a\Web-based DA or to general information
about mood and feelings. Feasibility of recruitment, randomization, and follow-up rates were assessed, as was acceptability of
the intervention and study procedures. Descriptive data were collected on outcome measures examining decision making and
help-seeking behavior. Qualitative interviews were conducted with young people, parents or carers, and staff and subjected to
thematic analysis to explore their views of the DA and study processes.

Results. Parental consent was a significant barrier to young people participating in the trial, with only 17.87% (208/1164) of
parents or guardians who were contacted for consent responding to study invitations. Where parental consent was obtained, we
were able to recruit 81.7% (170/208) of young people into the study. Of those young people screened, 13.5% (23/170) had
self-harmed in the past year. Ten participants were randomized to receiving the DA, and 13 were randomized to the control group.
Four-week follow-up assessments were compl eted with all participants. The DA had good acceptability, but qualitativeinterviews
suggested that a DA that addressed broader mental health problems such as depression, anxiety, and self-harm may be more
beneficial.

Conclusions: A broad-based mental health DA addressing a wide range of psychosocial problems may be useful for young
people. Therequirement for parental consent isakey barrier to intervention research on self-harmin the school setting. Adaptations
to the research design and the intervention are needed before generalizable research about DASs can be successfully conducted in
aschool setting.
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Introduction

Background

Self-harm is common among young people, affecting about 1
in 10 people [1,2]. A past history of self-harm is also the
strongest predictor of suicide, and so self-harmisamajor public
health concern [3].

Between a third and one half of young people who self-harm
do not know where to seek help [4]. Given the reach of the
Internet, Web-based approaches to supporting decision making
may provide an important new way of providing decisional
support.

Decision aids (DAS) are tools that assist the decision-making
process by identifying the options available and the attributes
associated with these options, as well as clarifying personal
values and preferences|[5,6]. They have been shown to increase
knowledge, decrease decisional conflict, and encourage more
active participation in decision making around matters relating
to health [7]. DAsare more commonly used in adult populations,
and little research has examined their potential utility within
populations of young people or indeed, within the area of mental
health [8,9]. We have devel oped (with the help of young people
and clinicians) a Web-based personalized DA based on the
principles of multi-criteriadecision analysis (MCDA) [10] and
designed to support young people in making help-seeking
choices for their self-harm.

Aimsand Objectives

Our aim wasto evaluate the feasibility and acceptability of the
DA intervention and the randomized controlled trial (RCT) in
aschool setting. The objectives were as follows:

1 To assess recruitment or attrition rates, acceptability of
randomization, data completeness, and feasibility of
school-based sampling

2. To inform the design of an adequately powered, future
effectiveness study through the reporting of descriptive data
on candidate measures

3. To explore the views and experiences of the intervention
and participating in the study with young people, staff, and
parents

Methods

Trial Design

Thiswas atwo-group, parallel arm, single blind RCT. Thetrial
protocol has been previously published [11], and in brief,
outlines the development and piloting of the DA and plans for
thisfeasibility study. We randomized school studentswho were
screened for self-harming behavior to either receiving a DA

http://mental .jmir.org/2018/1/e10/

(intervention group) or genera information about mood and
feelings (control group). Outcome measures using self-report
questionnaires were completed at baseline (pre intervention),
post intervention, and 4-week follow-up. Qualitativeinterviews
were conducted with asubset of young people, staff, and parents
to explore their views and experiences of the intervention and
participating in the study.

Participants

Inclusion criteria were young people aged 12 to 18 years
attending the study site secondary school, with a basic
proficiency in English language, and who had self-harmed in
the past 12 months. Participants were excluded if they were
lacking capacity to consent. This refers to young people who
had cognitive or language difficulties that would preclude
subjects being able to understand, retain, and weigh up
information about the study and then communicatetheir decision
regarding participation (ie, providing informed consent).

Procedure

Potential participants were identified at a secondary school in
an inner London borough. Parents or carers of studentsin the
school were sent information by post, asking for their consent
to invite their child to participate. This was followed by
presentations at school assemblies (to students), school
newsletters, circulation of alink to apodcast (audio recording)
about the study, and areminder email. Where consent was given,
their child was invited to participate, and once consented, the
participant completed a Web-based questionnaire at school (in
their lunch break or after school) asking demographic questions
(eg, age and gender), a short standardized questionnaire about
their mood and feelings, and two questions about the occurrence
of any self-harm behavior in the previous year. If the participant
did not report self-harming in the previous year (including those
who had never self-harmed and those who had self-harmed
more than 12 months ago), the questionnaire ended, and they
were given a paper copy of general information about feelings
and emotionsfrom the ChildLinewebsite. For these participants,
completion of the questionnaire was aonetime only occurrence
that took approximately 5 to 10 min. All participants received
a £5 voucher upon completion of the assessment to thank them
for their time.

If the participant reported that they had self-harmed in the
previous 12 months, they completed baseline measures and
were then randomized by a computer program to one of two
groups: (1) a DA group who completed the DA and were then
presented with help-seeking options that were based on
information they provided while using the DA. Once they
completed the DA, they received a paper copy of information
on how to access any of the hel p-seeking optionsthat werelisted
in the DA and (2) a control group alocated to general
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information about feelings and emotions from the ChildLine
website.

All randomized participants compl eted the measures before and
after they went through the DA or control condition and at
4-week follow-up.

At the 4-week foll ow-up appointment, participants wereinvited
for aqualitativeinterview to exploretheir views and experiences
of the study procedures and for those randomized to the
intervention, their views and experiences of the DA. Young
peoplewho had not indicated self-harm on the survey were al so
interviewed about their views of the study and potential utility
of the DA for young people who self-harm. The sample was
selected to include both males and females and arange of ages.
All interviews were conducted during school hoursin a private
room on campus, and participants received a £10 Amazon
voucher upon completion of the interview to thank them for
their time.

Parents or carers of children attending the school (irrespective
of whether their child had participated in the study) and teachers
and pastoral staff were approached for atelephoneinterview to
obtain their views on the intervention and recruitment into the
feasibility trial. Consent for interview was obtained via email.
Telephone interviews were conducted with parents or carersin
a private room on the university site. All interviews were
audio-recorded (with participant’s permission) and transcribed
verbatim; details were anonymized to preserve participant
identity.

Ethics and Governance Approvals

This feasibility trial was approved by King's College London
College Research Ethics Committee; ref PNM/14/15-114, and
the trial was registered with the International Standard
Randomized Controlled Trial registry (ISRCTN11230559).

Intervention Arm

The DA (called“My Self-Help Tool”) isbased on the principles
of MCDA and designed for young people to be used by
themselves, to find out about different hel p-seeking options for
self-harm (such as family, general practitioner, or telephone
helpline). In addition to the sources of support, userswere asked
to identify help-seeking attributes that were of importance to
them, ranging from confidentiality to other concerns (such as
not wanting to be seen as attention seeking). They were then
required to indicate the degree of importance they attached to
each identified attribute according to the hel p-seeking options
they had chosen, for example, weighting how important
maintenance of confidentiality was to them. Once they had
made their selections, a personalized rating and ranking of the
help-seeking options was presented to them based on the
information they had submitted (see Multimedia Appendix 1)
[10,12].

Control Arm

Participantsin the control arm received general information on
feelings and emotions from the ChildLine website. This
information was displayed as a static (noninteractive) page in
our questionnaire rather than alink that young people could use
to connect to the ChildLine website. This comparison group
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was chosen to control for attention and time spent reviewing
information. Thosein the control arm were exposed to relevant
static Web content but which did not involve decisional support.

Safety Protocols

All participants who disclosed self-harm during the study
(irrespective if it was in the past 12 months or more than 12
months ago) were referred to the school counselor to ensure
they remained safe and were given appropriate support, as
explained before enrollment in the study information sheet.
Parents were also informed of this referral in accordance with
school policy.

M easures

Baseline Assessments. All Participants

The screening questionnaire comprised sociodemographics
(gender, age, ethnicity, and living situation) and information
about possible support networks (eg, siblings, boyfriend or
girlfriend, or social worker), the Short Mood and Feelings
Questionnaire (13-item self-rated measure of depressive
symptoms with scores of 10 or greater indicating the likely
presence of major depression) [13], and two questions on
self-harming behavior: (1) “Have you ever deliberately tried to
harm yourself (such as cut yourself or taken an overdose)?” and
(2) “When was the last time you tried to harm yourself?’ [14].

Decision Aid Group and Control I ntervention

1. Stage of decision making scale: This scale measures the
individual’s readiness to engage in decision making [15].
It consists of one item with six response options anchored
at 1 (haven't started to think about the choices) and 6 (have
already made a decision and am unlikely to change my
mind).

2. Genera Help-Seeking Questionnaire (GHSQ, intentions):
This assesses future hel p-seeking intentions and recent and
past hel p-seeking experiences[16]. It usesa 7-point Likert
scale ranging from 1 (extremely unlikely) to 7 (extremely
likely) for each help source option. Higher scoresindicated
higher intentions.

3. Questionnaire on anticipated discrimination: This 14-item
guestionnaire measures the extent to which peopl e anticipate
personally experiencing discrimination in key life domains
asaresult of mental health problems[17]. It usesa4-point
Likert scale ranging from O=strongly disagreeto 3=strongly
agree. We used five items from this measure that are
relevant to our study population (adolescents).

4. Decisiona Conflict Scale (DCS): The decisiona conflict
scales measure persona perceptions of (1) Uncertainty in
choosing between options, (2) Maodifiable factors
contributing to uncertainty, and (3) Effective decision
making. The 16-item version of the scale was used [18];
each item is rated on a 5-point Likert scale ranging from
O=strongly agree to 4=strongly disagree. A tota score and
5 subscores (uncertainty subscore, informed subscore, vales
clarity subscore, support subscore, and effective decision
subscore) are generated. Scores exceeding 37.5 are
associated with decisional delay or feeling unsure about
implementation. We asked questions pertaining to the
support and uncertainty subscales only.
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5. Questions on the DA (only completed by those allocated
to the DA group): Participants were asked to answer
guestions about (1) whether they would follow the
“recommended” option, (2) whether the use of the DA has
changed any of their perceptions or feelings about their
hel p-seeking options, (3) whether thereis anything we could
do to improve the DA, and (4) whether or not they would
recommend the DA to other young people who have
self-harmed.

The support and uncertainty subscales from the DCS and the
Stage of Decision Making scale were repeated immediately
after completing the DA.. All measureswere repeated at 4 weeks,
with the only change being to the GHSQ, which asked about
actual help-seeking behavior in the past 4 weeks.

Once this assessment was completed, all participants (and a
small sampleof nontrial participants) wereinvited to participate
in a qualitative interview, which sought to explore factors
relating to participation in the study and for intervention
participants, views, and experiences of the DA (eg, how, if at
all, the DA prompted help-seeking behavior).

Sample Size

We undertook a power calculation to give us a target number
to aim toward. For continuous outcomes relating to decision
making and empowerment, asampl e size of 60 (30 randomized
to the DA and 30 randomized to the control condition) would
detect a standardized effect size of 0.75, with 80% power [19].
To obtain a sample of 60 young people reporting self-harm to
be randomized, we needed to recruit and screen 600 pupils based
on a 10% prevalence rate [2].

Randomization and Blinding

Following consent and baseline assessment, participants who
were randomized into the intervention and control groups (ie,
those who had self-harmed in the past year) were placed into
one of eight trial strata (all boys were grouped into a single
stratum, and girls were grouped into seven age strata). We
stratified randomization by gender because self-harm typically
occurs more frequently in female compared with mae
adolescents [20]. Each stratum was allocated using a random
permuted block algorithm, with ablock size of four. Appropriate
locks were in place to ensure that randomization tokens could
not be used multipletimes or skipped over. Research staff were
blinded to allocation of the intervention or control arms at post
intervention and follow-up.

Statistical Analysis Plan

In keeping with recommendations for small-scale feasibility
trials, the analysis focused on feasibility of scaling up to a
full-scale RCT [21]. This consisted of the following:

1. Todeterminefeasibility of recruitment to the study, parental
and student invitation and consent rates were documented,
and the number of young people meeting inclusion or
exclusion criteria were examined. Details of those who
declined to be randomized and an option for their reason
for refusing were recorded.

http://mental .jmir.org/2018/1/e10/
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2. Treatment acceptability was assessed by the proportion of
participants who refused to use the DA. Retention up until
4-week follow-up was examined.

3. Feasibility of the research protocol was assessed by the
proportion of participants failing to adhere to the full
research protocol, the burden of which will be similar to
that which could be expected in a full study. The target
collection of complete data was 90% of all participants
recruited.

4. Exploratory findingswere conducted on outcome measures,
and we used a Cl approach to assist the justification for
proceeding to a future trial. A linear regression with the
treatment group contrast was used to assess the difference
between groups, adjusted for baseline differences. A linear
regression with a single binary explanatory variable is
equivalent to at test. It was chosen instead of at test
becauseit isnot possible to perform at test with more than
one explanatory variable, so we would not have been able
to adjust for baseline using at test. Effect sizes for partial
etasquared arelarger valuesthan eta-squared, ranging from
0.01 (small), 0.09 (medium), and 0.25 (large). All analyses
were performed with Statistical Package for the Social
Sciences (SPSS) versions 22.0 and 24.0 (IBM Corp) for
Windows.

Qualitative Analysis

Thematic analysis [22] was used for this study. After initial
familiarization with data from the first five transcripts, KP and
RF generated apreliminary coding framework. Primary analysis
was undertaken by one author (KP) using Nvivol0 (QSR
International) [23]. KP coded al theinterviews using the agreed
framework with themes and subthemes identified, along with
deviant and atypical cases. Discussions were held to ensure
themes were adequately reflected in the raw data[11].

Results

Quantitative Findings

Feasibility of Recruitment and Consent Rates

Recruitment is shown in Figure 1. A total of 208 parents or
guardians gave consent (17.87%, 208/1164). Attemptsto contact
the 208 young people resulted in 170 (81.7%) participants
recruited over 10 months (October 2015-July 2016). No young
people were excluded on the grounds of lack of capacity to
consent.

Feasibility of Randomization Procedures, Response
Rates, and Follow-Up Rates

Of the 170 young people who were screened using the
Web-based questionnaire, 23 (13.5%) reported self-harming
behavior in the past year (and 5 reported self-harm occurring
over ayear ago). None of the 23 eligible participants declined
to berandomized (intervention n=10, control group n=13). Fina
follow-up was completed in August 2016. No basdline,
postintervention, or 4-week follow-up data were missing.

Baseline Characteristicsand Previous Hel p-Seeking for
Self-Harm

Demographic data for the sample are displayed in Table 1.
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Figure 1. Flowchart of thetrial design. DA: decision aid.
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Table 1. Descriptive statistics for study sample.

Rowe et al

Demographics Decision aid (N=10) Control (N=13) Not randomized (N=147)
Gender, n (%)
Female 6 (60) 8(62) 77 (52.3)
Male 4 (40) 5(38) 70 (47.6)
Ethnicity, n (%)
White 10 (100) 11 (84) 110 (74.8)
Mixed or multiple 0(0) 1(8) 14 (9.5)
Asian or Asian British 0(0) 0(0) 5(3.4)
Black or African or Caribbean or black British 0(0) 0(0) 14 (9.5)
Other 0(0) 1(8) 4(2.7)
Age (years)
12-15 8(80) 12 (92) 138 (93.8)
16-18 2(20) 1(8) 32(21.8)
Short Mood and Feelings Questionnaire total score, mean (SD)
0-10 4 (40) 6 (46) 133 (90.5)
11-26 (depressive symptoms) 6 (60) 7 (54) 14 (9.5)
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Table 2. Linear regression of outcome measures.

Rowe et al

Outcome measures Decisionaid  Control Regression
Effect size
Mean (SD) Mean (SD) Group difference (95% Cl1)@ t, P vaues (r]z)b

Stage of decision making

Preintervention 3.7(2.0) 31(21)

Postintervention 4.0(1.6) 4.0(1.7) -0.4(-1.4t00.8) -0.68, .51 0.02

4-week follow-up 35(3.5) 4.8(1.6) -14(-3.0100.3) -0.17,.10 013
DCS® uncertainty subscale

Preintervention 31.7 (32.8) 35.9(33.9)

Postintervention 31.7(337) 372(355  -13(-11.1t08.4) -0.29,.78  0.00

4-week follow-up 400(425)  308(279)  11.1(-14.3t037.7) 0.94, .36 0.04
DCS support subscale

Preintervention 15.0 (18.3) 19.2 (23.4)

Postintervention 15.0(24.2) 11.5(19.7) 6.8 (-5.4t019.0) 1.17, .26 0.06

4-week follow-up 217(26.1)  154(186)  57(-14.1t025.6) 0.60, .55 0.02
Questionnaire on anticipated discrimination

Preintervention 45(2.7) 54(2.2)

4-week follow-up 6.1(3.6) 44(2.1) 0.4(-0.8t00.9) 1.76, .10 0.13
GHSQY (intentional help-seeking)

Preintervention 36.4 (8.4) 45.8(8.9) 9.1(-16.7 to -1.4) 2.47,.02 0.23
GHSQ (actual help-seeking)

4-week follow-up 1.6 (1.8) 2.2(1.9) 0.6 (-2.3t0 1.0) 0.80, .44 0.03

3Adjusted for baseline scores.

bpartial eta squared.

°DCS: Decisional Conflict Scale.

dGHSQ: Genera Help-Seeking Questionnaire.

Of the 23 who had self-harmed in the past year, 6 (26%) had
never disclosed their self-harm, and of the 17 that had previoudy
disclosed, 9 (53%) had found the support helpful. Friends and
family were the most common sources of disclosure (n=11).

Descriptive data on outcome measures are presented in Table
2. There was no difference is completion rates and minimal
differencein the administration time of the measures. Clsaround
the coefficient estimates were very wide indicating, as
anticipated, that the study was underpowered to detect
significant differences.

Acceptability of the I ntervention

All 10 young people (100%, 10/10) randomized to the
intervention stated (1) they would follow the DA advice, (2) it
had changed their attitude regarding hel p-seeking behavior, and
(3) they would recommend the DA to others that are
self-harming. No adverse events were reported as a result of
using the DA.

http://mental .jmir.org/2018/1/e10/

Qualitative Findings

Participant Characteristics

A total of 14 young peoplewereinterviewed, comprising 9trial
participants (8 DA, 1 control) and 5 not reporting self-harming
behavior (Table 3). Interviews|asted between 8to 45 min. Three
members of school staff (the school counselor, deputy head
teacher and safeguarding officer, and a teacher) and 5 parents
or carerswereinterviewed (all of whom had consented to their
child’s participation), with interviews lasting between 8 to 15
min.

The major themes were (1) Reason for participation, (2) Views
and experiences of the intervention, and (3) Feasibility of
delivering the intervention and conducting an RCT in a school
Setting.

Reasons for Participation

Study participation was discussed in the context of facilitators
and barriers, namely, encouragement from others, a financial
incentive, and stigma. Support from peers, the school counselor,
and parents or carers were reported to be key factors in the
decision to participate, as was the financial reward.
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Anonymity, confidentiality, trust, and judgment were discussed
independently and in relation to each other and appeared to play
a key role in the young person’s decision to participate in this
research and disclose self-harming behavior. For example,
confidentiality was referred to as both a facilitator and barrier
to study participation and disclosure of self-harm; some students
were not concerned about confidentiality and saw participation
as an opportunity to get support; others felt that the possibility
of other adults and young people discovering participation
prevented involvement and disclosure, as illustrated in the
following quote:

Fear of all the...fear of parents finding out and fear
of the school knowing, just walking around the school
knowing that all of headship team know you’ ve done
something, just...and you, kind of, give...it'sthe stigma
around it, really. [Student 11, nonself-harm]

Many young people interviewed had chosen not to discuss
self-harm before study participation, with several reasons
reported including lack of time, embarrassment, and not feeling
ready for disclosure and possible professional support and
intervention. Timing in relation to the young person being ready
to seek support was a key factor for their decision on whether
or not to take part in the study, as illustrated in the following
quote:

...it (self-harming) just started escalating and then...I
think the survey came at theright time for me because
otherwise something, it could have gone anywhere.
[Student 5, self-harm]

Both those who had indicated and those who had not indicated
self-harm reported that belonging to a larger group of
participants also facilitated the decision to participate, and this
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was also discussed in the context of helping others who may
have been going through the same thing as them, asillustrated
in the following quote:

I know people that do self-harm, and | think it might
be helpful for them, because they might get the
support that they need through it. [Student 14,
nonself-harm]

Wider coverage of the study around the school and in the
community to raise awareness of the research but also the
prevalence of self-harm and mental health issues in young
people was recommended to encourage participation and
disclosure.

Views and Experiences of the Intervention

Young people reported a preference for a computer-based
intervention and found the DA to be “quick” and “easy to use.”
It was largely described as clear and comprehensive, although
some students did report that it could be better tailored for
younger students in terms of phrasing of language and
interactivity. There were several other recommendations on
how the intervention could be improved.

These included changing some aspects of the interface and
language of the questions to make it clearer, broadening the
scope of the DA so it was relevant to other mental health
problems such as depression and anxiety, making the DA more
widely available (to the general public), providing more
information about the help-seeking options (eg, “what does a
psychologist do?’), and embedding the tool within a general
mental well-being context (eg, providing psychoeducation about
mental health issues to young people and how to manage
distress) so it could potentially reduce the stigma and isolation
around self-harm and mental illness.

Table 3. Participant demographics and characteristics for qualitative interviews.

Student ID Gender, female (F) or male (M) Agerange (years) Self-harm (SH)?or nonself-harm (non—SH)b
1 M 12-15 SH

2 F 12-15 SH

3 F 12-15 SH

4 F 12-15 SH

5 F 12-15 SH

6 M 12-15 SH

7 M 12-15 SH

8 M 16-18 SH

9 F 12-15 SH

10 F 12-15 Non-SH
11 M 16-18 Non-SH
12 F 12-15 Non-SH
13 M 12-15 Non-SH
14 M 12-15 Non-SH

8Randomized.

bNot randomized.
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For those who had self-harmed, theintervention (or participating
in the study) provided the space to think about their behavior
and the opportunity to open a dialogue about it, and for those
who hadn't, it raised awareness of self-harming behavior and
potential sources of support, as illustrated in the following
quotes:

It kind of made me, that’s kind of when | stopped
feeling suicidal really as much as| did, but | haven't
stopped completely [Student 9, self-harm]

Well it definitely made me think, like, about the
situations and self-harm a lot more. Like, | think if |
never cameto the study, | don’t think that would ever
have crossed my mind, or anything [Student 6,
self-harm]

For those who had reported self-harm and been randomized to
the DA, this was also in the context of identifying different
sources of support previously unknown to them, reducing the
potential shame and judgment associated with disclosing
behavior and seeking professional support. Participation also
acted as a signpost to other potentially useful sources such as
telephone hel plines and online sources for some young people.

Postintervention outcomes were discussed in the context of the
participant’'s survey responses and whether the DA
recommendation was what they were expecting and if they felt
they were able to follow the advice of the DA. Although some
young peopl e were expecting the outcome, othersreported being
surprised by the recommended option, as illustrated in the
following quotes:

Yes. It was useful because | think the GP came quite
high up, which is...No, because | didn’t really know
about, that you could get, like, help from the GP. So
| thought that was quite interesting. I, you know, if
anything happens| can just pop down the road to the
GP practice [Student 7, self-harm]

Because like, | wouldn't really talk to my mum for
example, and then when it cameup on that | waslike,
really? [Student 2, self-harm]

Reports were mixed on whether participants chose to follow
the advice of the DA (this was particularly the case if a
professional help-seeking option was recommended), which is
contradictory to what they indicated in the free-text of the
survey, post intervention (where they had al indicated they
would follow the advice of the DA), as illustrated in the
following quote:

| talked to my very close friends. | didn’'t get to see
my GP, but | talked to my mum and my dad about it.
[Student 1, self-harm]

Some young people described experiencing some
cognitive-affective and post intervention behavioral change as
a result of completing the DA, including increased awareness
of different sources of support previously unknown to them,
empowerment, self-reflection, reducing the potential shameand
judgment associated with disclosing behavior, and hel p-seeking.
However, others did not fedl it had changed anything specific,
asillustrated in the following quote:
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What have | done? I've watched like, videos on
YouTube of how to like, calm yourself down. So like
crushing ice and cuddling a soft toy and things
[Student 2, self-harm]

Seeking professional support waslargely discussed inreference
to meeting the school counselor as apart of the safety protocoal,
which helped some young people identify alternative coping
strategiesin response to distress, asillustrated in the following
quote:

Andit'sbeenreallyinteresting all this, and I’ velearnt
about how to get help for self-harm, what to do. It's
also tied meinto the school counsellor whichisreally
helpful for me. | think that was more beneficial
because | could have easily just slipped back and
things have gone worse again, but it's good that you
guys are keeping tabs on me [Student 7, self-harm]

Feasibility of Delivering the I ntervention and
Conducting a Randomized Controlled Trial in a School
Setting

The majority of participants reported that recruitment,

completing the survey, and follow-up were straightforward and
short processes and enjoyed participating in topical research.

The study, which required aroom with acomputer and I nternet
connection to compl ete the questionnaire and intervention, was
not found to be too burdensome on resources. Furthermore, the
school counselor, to whom all the randomized students were
referred, did not feel that the study placed a significant burden
on their workload. A member of staff reported that the schools
participation in the study showed its commitment to addressing
issuesaround mental health, asillustrated in the following quote:

I think that then that's highlighted issues that, kind
of, maybe needed to be talked about more to do with
self-harm, anxiety, mental health in general, so | think
that's been really a positive part of it, and
promoting...yes, promoting, kind of, awareness of...
[School staff member]

Parents also thought that the school setting was an appropriate
place to deliver the intervention, asillustrated in the following
quote:

I mean, | think, yes, all young people on the whole
are in school and not many go to seek help and you
kind of have to make it easy for people to, you know,
get support where they are and where they're
spending time and where there is, you know, some
kind of safe environment around them [Parent or
carer]

Degspite these comments, the response from parents or carers
giving consent for us to invite their children to this study was
low. Interviewed parents or carers thought that this may be
because some parents believed the topic of self-harm was not
relevant to their children; staff speculated that this may have
been because of anxiety around “contagion” of self-harm, as
illustrated in the following quote:

I think it was mainly just around the anxiety and then
the idea that the, sort of, contagion effect that, oh,
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yes, if | say yestothis, thenit'sgoing to actually make
it happen or make my child fedl this, this, or make
them self-harm or maybe if they're a part of it, then
themand their friends, it'll, sort of, spread, but | think
mainly around anxiety [School staff member]

Areas for improvement (and so it might facilitate better
engagement from parents) were similar to the recommendations
given by the young people participating in theseinterviews. An
additional suggestion was providing resources to parents or
carers on increasing resilience and identifying or managing
self-harming behavior in their children.

Discussion

Principal Findings

Undertaking self-harm research in a school setting is
challenging. Although we recruited 81.7% (170/208) of young
people into the study whose parents had given consent (13.5%
of whom had self-harmed in the past year), fewer than 1 in 5
parents consented to us contacting their child. We were able to
follow up all participants 4 weeks post intervention with no
dropouts or missing data. The impact on school resources (eg,
the school counselor’s workload) was minimal, and the school
reported that the study promoted the awareness of mental health
issues and services available to students.

The sample size was too small and CI’s too wide to make
assumptions about the required sample size for a larger RCT.
Findings were inconsistent between the survey and interviews
on whether or not young people would follow the help-seeking
recommendations from the DA, particularly if a professional
option was recommended. This suggests the possibility of
acquiescence bias.

Overall, those that were randomized to the DA found the
intervention acceptable and would recommend it to other people
that were sdlf-harming. There were no differences in the
measures, and all would be potentially appropriate for usein a
larger future trial.

Strengths and Limitations

In addition to underrecruitment and small samplesize, thisstudy
had several other limitations. Our safeguarding procedures may
have reduced participation in the study and indeed enforced a
help-seeking option (ie, referral to a school counselor). This
was included in the protocol to maintain the safety of al trial
participants who were considered to be aparticularly vulnerable
group on account of their age and the occurrence of their
self-harm. However, the inclusion of this procedure may have
dissuaded young people from answering the self-harm screening
guestion honestly if they did not want the school or their parents
to find out about their behavior. As al tria participants were
referred to the school counselor, any impact of the DA may
have been obscured.

We did not control for the effects of simply interacting with the
Internet. Participants in the intervention group interacted with
live content on a Web page, whereas those in the control
condition interacted with static content. Research suggests that
interaction with technol ogies can affect group decision making
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[24]. Further investigation is necessary to explore whether this
is aso the case at an individual level. The 4-week follow-up
was short and did not allow sufficient time to assess change in
decision making or help-seeking behavior. We collected limited
information on self-harm behavior, such asfregquency, type, and
severity, and we were unable to obtain any qualitative
information from nonconsenting parents.

There were a number of strengthsin this feasibility trial. First,
rates of self-harm were around those expected at 13.5% [2],
suggesting that any negativeimpact of the safeguarding protocol
was minimal within the sample recruited. Second, by indirectly
including the school counselor as part of the intervention, we
created asafe, pragmatic approach to theimplementation of the
DA inaschool setting. E-mental health interventions have been
shown to be effective tools; however, they often suffer from
poor engagement from service users[25]. It has been suggested
that including a face-to-face element can improve adherence
and outcomes[26,27]. Third, qualitative interviewswith students
(both randomized and nonrandomized), parents or carers, and
staff provided a deeper understanding of their views and
experience of the DA and the process or implementation of
conducting an RCT inaschool setting. Thishelpsusplan further
developmental work to the DA and changes in future study
design.

Implications for Future Research

Although it is best practice to obtain parental consent (“active
consent”) before theinvolvement of young peopl€e'sparticipation
in a study, previous research shows that this lowers response
rates by 40% to 67% compared with passive consent (eg, opt
out) and resultsin decreased participation in school surveys by
at-risk groups[28]. Thisraises several important ethical issues:
(2) isthetopic of self-harm onefor which mature and competent
young people should be able to give consent without prior
consent from their parents? (2) should research in the area of
self-harm be automatically categorized as above the threshold
of minimal-risk research? and (3) istheimportance of thetopic
sufficiently high and the research so hampered by the current
ethical safeguards that more harm is caused by the safeguards
(as they effectively make it impossible to create an evidence
base for this public health problem) than they benefit?

The mature-minor principle (“Gillick competency”)
acknowledged by the United Kingdom and the United States
recognizes children’s rights to consent to their own medical
treatment without parental consent, if they have been deemed
competent, based on their level of maturity rather than their age
[29]. This extends to a research context whereby the Council
for International Organizations of Medical Sciences refers to
thewaiving of parental consent in studies exploring adolescent’s
beliefs and sexual behaviors or recreational drug use if it puts
young people at risk of questioning or intimidation by their
parents [30,31]. However, there is the need to balance the right
to autonomy and access to participating in research with the
risk of harm. In the case of self-harm research, thisis usually
considered above the threshol d of minimal-risk; however, there
is a lack of evidence supporting possible adverse effects of
intervention studies on suicidal behavior [32,33]. Previous
research suggests school-based interventions targeting suicidal
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behavior do not pose a risk of harm and may promote mental
health awareness and reduce suicidal behaviors[34,35].

The complex issues around youth health research ethics are
ongoing [31,36] and evident in the limitations of our feasibility
trial. Research ethics committees may need to show greater
flexibility in their interpretation of the guidelines around the
necessity of parental consent for young people participating in
self-harm research. Without this, we fear that research in the
areawill continue to be hampered by low response rates.

Going forward, further development of the DA may benefit
from considering models of decision making within adolescent

Acknowledgments

Rowe et al
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DAs have been confined to clinical decisions and settings and
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may be unaware of the benefits of seeking help, and the DA
could potentially provide them with useful information on
available support. Finaly, if we are able to show proof of
concept for a DA regarding help-seeking for self-harm, we can
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Abstract

Background: Self-harm is common among adolescents and is associated with a number of negative psychosocia outcomes
including ahigher risk of suicide. Recent reviews highlight thelack of research into specific interventionsfor children and young
people who self-harm. Devel oping innovative interventions that are coproduced with individuals with lived experience and that
reduce self-harm are key challenges for self-harm prevention.

Objective: The aim of this study was to explore the acceptability, use, and safety of Bluelce, a mobile phone app for young
people who self-harm and who are attending child and adolescent mental health services (CAMHYS).

Methods: Thisstudy is part of a mixed methods phase 1 trial of Bluelce. Young people aged 12-17 years attending specialist
CAMHS were recruited. Clinicianswere invited to refer young people who were self-harming or who had a history of self-harm.
On consent being obtained and baseline measures taken, participants used Bluelce as an adjunct to usual care for an initial
familiarization period of 2 weeks. If after thistime they wanted to continue, they used Bluel cefor afurther 10 weeks. Semistructured
interviews were conducted at postfamiliarization (2 weeks after using Bluelce) and postuse (12 weeks after using Bluelce) to
assess the acceptability, use, and safety of Bluel ce. We undertook a qualitative analysis using a deductive approach, and then an
inductive approach, to investigate common themes.

Results: Postfamiliarization interviews were conducted with 40 participants. Of these, 37 participants elected to use Bluelce,
with postuse interviews being conducted with 33 participants. Following 6 key themes emerged from the data: (1) appraisal of
Bluelce, (2) usability of Bluelce, (3) safety, (4) benefits of Bluelce, (5) agency and control, and (6) Bluelce less helpful. The
participants reported that Bluel ce was accessible, easy to use, and convenient. Many highlighted the mood diary and mood lifter
sections as particularly helpful in offering a way to track their moods and offering new strategies to manage their thoughts to
self-harm. No adverse effects were reported. For those who did not find Bluelce helpful, issues around motivation to stop
self-harming impeded their ability to use the app.

Conclusions: Bluelce was judged to be a helpful and safe way of supporting adolescents to manage thoughts of self-harming.
Adolescents reported numerous benefits of using Bluelce, and all would recommend the app to other young people who were
struggling with self-harm. These preliminary findings are encouraging and provideinitial support for the acceptability of Bluelce
as a self-help intervention used in conjunction with the traditional face-to-face therapy.

(JMIR Ment Health 2018;5(1):e16) doi:10.2196/mental .8779
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Introduction

Background

Self-harmisasignificant public health problem and istypically
defined as an act of intentional self-injury or self-poisoning,
irrespective of the type of motive or extent of suicidal intent
[1]. Self-harm is common among adol escents and the prevalence
is increasing. Community studies across different countries
reliably report adolescents have a 13%-18% lifetime risk of
self-harming [2-4]. In a UK-based community survey of
adolescents aged 12-16 years, 1 in 4 reported self-harming
thoughts and 1 in 6 had engaged in self-harming behavior over
a l-year period [5]. Repeated self-harming is common, with
around half of adolescents who self-harm reporting doing so
more than once [4-6]. Self-cutting appears to be the most
common form of self-harm for adolescents in the community,
whereas self-poisoning is the most common form seen in
adolescents who present at hospital [4,7]. Only 1 in 8
adolescentswho self-harm will present at hospital, the remainder
of self-harm acts occur in private [4,7].

Self-harm is associated with a higher risk of mortality and
suicide. Self-harm increases the likelihood that the person will
eventually die by suicide [1]. Research indicates that of those
who die by suicide, approximately 50% have a history of prior
self-harm [8]. Although therisk of suicidein adolescentsislow,
itisthethird leading cause of death for this age group worldwide
[7,9]. Self-harmisal so associated with arange of mental health
problems such as depression, anxiety, substance misuse, eating
disorders, and Attention Deficit Hyperactivity Disorder
[1,7,10,11].

The National Institute of Health and Care Excellence (NICE)
recommends offering 3 to 12 sessions of a psychological
intervention that is specifically structured for people who
self-harm, with the aim of reducing self-harm [1]. NICE aso
recommends the intervention contain either
cognitive-behavioral, psychodynamic, or problem-solving
elements[1]. Despite these recommendations, thereis apaucity
of research into specific interventions for children and
adolescents who self-harm [11]. Evidence suggests that
dialectical behaviora therapy (DBT) and cognitive behavioral
therapy (CBT) warrant further research [11], and the key
challenges for future research are the development and
assessment of innovative interventions that are acceptable to
young people, which reduce the risk of self-harm and enhance
meaningful engagement with health services [7].

The last decade has seen a proliferation of mobile phone apps,
and there are now more than 15,000 apps for health care with
at least 29% designed for mental health [12]. The magjority of
adolescents now either own or have access to a mobile phone
(96% of those aged 12-17 years) [13]. Mobile health (mHealth)
therefore offers an accessible and potentially acceptable way
to ddiver and support mental health interventions for
adolescents. A number of health organizations have devel oped
policies for integrating mHealth and other digital technologies

http://mental .jmir.org/2018/1/e16/

into health services, including child and adolescent mental health
services (CAMHYS) [14,15]. However, the quality and quantity
of research evidence for the effectiveness of apps for mental
health is scarce, particularly for adolescents [16].

It isimperative then that mobile phone apps for adolescents are
subject to proper research evauation [16] and idedly,
codesigned with individuals with lived experience [11]. There
is currently a paucity of research exploring the acceptability
and safety of mobile apps for adolescents with mental health
difficulties. A recent review of the research literature
demonstrated that there are only a few feasibility studies
exploring adolescent perspectives of mobile apps for mental
health and only a minority of these included participants with
lived experience of mental hedth difficulties [16]. To the
knowledge of the authors, there are no mobile apps available
for adolescents who self-harm that have been subject to
published research evaluation.

Objective

When young people self-harm, they are usually on their own,
but most have access to a mobile phone. We developed and
coproduced a mobile phone app (Bluelce) with young people
with lived experience of self-harm. A series of meetings with
young people who had lived experience of self-harm ensured
coproduction and design of Bluelce[17]. The original ideafor
Bluelce was discussed with these young people. Further
meetings with young people focused on app content, design,
and presentation. A betaversion of Bluelce was produced. This
beta version was reviewed by the young people and a group of
child menta heath professionas who provided further
recommendations. These recommendations were implemented
in the second beta version that was reviewed again and
positively endorsed by the young people. Full details of Bluelce
development are reported in the study protocol [17].

Bluel ce provides a personalized toolbox of strategies that can
be accessed at any time and is intended to be used any time
between face-to-face sessions. These strategies are based on
theoretical approachesincluding DBT, CBT, mindfulness, and
behavioral activation. Bluelce includes a mood diary, a menu
of personalized mood lifting activities, and automatic routing
through safety checks to delay or prevent self-harm. Mood
lifting activities are designed to improve mood and include a
personalized music and photo library, physical activities, mood
changing activities, audio recordings of relaxation and
mindful ness exercises, identification and challenging of negative
thoughts, and distress tolerance activities. The young personis
routed to emergency numbersif after using the mood lifter, the
person reports that the thoughts of self-harming have not
reduced. Bluel ceisintended to be used alongside the traditional
face-to-face interventions that adolescents receive from
CAMHS.

The aim of Bluelce is to help young people manage their
emotions and to prevent nonsuicidal self-injury (NSSI).
M easurable outcomes of Bluel ce include changes in self-harm
and psychological functioning including depression and anxiety.
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Quantitative outcomes are reported elsewhere [18]. The aim of
this study was to explore the acceptability, usability, and safety
of Bluelce with young people aged 12-17 years who are
self-harming and attending CAMHS. This study forms one part
of a mixed methods phase 1 trial [17,18]. Here we report the
qualitative data from participant interviews. We explored how
young people used Bluelce, what they found positive and
negative about the app, and whether they could use Bluelce
when experiencing thoughts to self-harm.

Methods

Study Design

The study procedure consisted of an initial meeting (baseline),
a familiarization period of 2 weeks and a second meeting
(postfamiliarization), and then a further 10 weeks of app use
and follow up meeting (postuse). We undertook semistructured
interviewswith young people at postfamiliarization and postuse.
Interviews were conducted in person by the research team at
locations convenient for the participant (generally either at home
or at CAMHY). Interviews lasted around 40 min and were
recorded and transcribed for analysis. Full study protocol is
available [17]. The study was approved by the NHS South
West—Exeter Research Ethics Committee  (reference
16/SW/0018) and funded by the Health Foundation (2143
Oxford Hedth National Health Service [NHS] Foundation
Trust).

Setting and Sample

We conducted the study within CAMHS provided by Oxford
Health NHS Foundation Trust. The Trust provides mental health
care for children and young people in Buckinghamshire,
Oxfordshire, Swindon, Wiltshire, and Bath and North-East
Somerset.

Young people were eligible to take part if they were aged
between 12 and 17 years and either currently self-harming or
had a history of self-harm and felt that they would harm
themselves again. All participants wererequired to bereceiving
face-to-face care from CAMHS for the duration of the study.
Exclusion criteriaincluded active suicidal ideation or planning,
a diagnosis of psychosis or a significant learning disability, a
current safeguarding investigation or having been subject to
abuseinthelast 6 months, or an inability to understand English.

Recruitment and Consent

We initially provided study information to all clinical teams
across Oxford Health NHS Trust viaemail. This was followed
by meetings with clinical teams to demonstrate Bluelce and
discuss any concerns or questions about the research. We
conducted several other meetingswith clinical teamsfollowing
theseinitial meetings to maintain awareness of the project. All
clinicianswere given project information sheets and were asked
to discuss the study with young people who they were working
with and who met the inclusion criteria. If the young person
indicated they would like to take part, the clinician passed their
contact information and details of whether the young person
had self-harmed in the last 4 weeks to the research team.
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A member of the research team made contact and arranged to
meet the young person and their carers (if they were younger
than 16 years). At thisinitial meeting, the study was discussed
and written consent was obtained from the young person.
Parental consent was also obtained if the adolescent was younger
than 16 years. At the initial meeting, the Bluelce app was
downloaded onto the young person’s phone. If the young person
either did not have aphone or owned an iPhone, they were given
an Android phone with Bluelce preloaded. The young person
personalized the mood lifter section of Bluelce with the
researcher. Participants were recruited between May and
November 2016.

Role of Clinicians

Clinicians were responsible for identifying young people on
their caseload who met the inclusion criteriaand for providing
them with project information. Consenting participants were
provided with Bluel ce, but they continued to attend face-to-face
meetings with their clinician. Asisusual practice, the clinician
was responsible for reviewing risk and maintaining clinical
responsibility for the young person in their care.

Clinicians had no rolein setting up Bluel ce with the participants
and no role in providing technical assistance. There was no
formal requirement for clinicians to discuss Bluelce with the
young people in clinical sessions, and it was up to the young
person if they wished to discuss the app with their clinician or
not.

Data Collection

Semistructured interviews were conducted to capture
participant’s views broadly exploring the safety, acceptability,
and usability of Bluelce. The postfamiliarization interviews
incorporated the following aspects: (1) a general overview of
how participants found using Bluel ce, (2) what the participant
liked and disliked about Bluel ce, (3) what parts of Bluelcewere
particularly helpful and unhelpful, (4) any problems using
Bluelce, (5) the degree to which participants thought Bluelce
would help them prevent self-harm, and (6) the degreeto which
they thought Bluel ce would make them feel like self-harming
more. Interviews conducted at postuse included questions
concerning thefollowing: (1) if the participant had used Bluelce
and reasons why or why not, (2) whether they used Bluelce
when distressed, (3) if they used Bluelce to prevent self-harm
and whether the app was helpful, (4) if they used Bluel ce but
it did not prevent an act of self-harm and why the app was not
helpful, (5) what was helpful and unhelpful about Bluelce, (6)
any problems or changes they would like to see, (7) the degree
to which they found Bluel ce to be easy or not easy and helpful
or unhelpful, and (8) whether they would recommend Bluelce
to other young people who self-harm.

Quantitative assessments were also completed at baseline,
postfamiliarization, and postuse. These assessments included
the Mood and Feelings Questionnaire (MFQ; assessing
depression [19]), the Revised Child Anxiety and Depression
Scale (RCADS; ng anxiety [20]), and the Strengths and
Difficulties Questionnaire (SDQ); assessing behaviors [21]).
The results of which are available in the study by Stallard et a
[18].
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Analysis

Each interview was audio-recorded, subsequently transcribed
verbatim, and manually coded. We took a thematic approach
to search across the data and identify themes following the 6
phases of thematic analysis outlined by Braun and Clark [22].
This included the following: (1) familiarizing ourselves with
the data; individual transcripts were read and reread and notes
of interest weretaken, (2) generating initial codes; alist of initial
codeswas devised first from adeductive approach based on our
research questions (safety, acceptability, and usability of
Bluelce) then from an inductive approach to ensure that the
main emerging ideas in the data were captured, (3) searching
for themes; collecting candidate themes, sub themes, and data
extracts in relation to each theme, (4) reviewing themes;
systematically reading the coll ated data extractsfor each theme,
checking for consistency, and checking that our themes
accurately represent the dataset, (5) defining and naming themes,
and (6) producing the report. Nvivo 10 (QSR International,
Australia) was used to conduct the analysis. At each stage of
the process, RG (researcher) and PS (principal investigator) met
to discuss codes and themes and resolve any discrepancies, to
improve reliability.

Results

Description of Participants

Over the duration of the trial, 37 different clinicians from 8
teams referred 54 young people. Of the 54 referrals, 4 did not
meet theinclusion criteria, we were unableto contact 3 referrals,
2 dropped out of CAMHS before they could consent, and 1
declined to participate. The remaining 44 completed baseline
assessments. Participantswere predominantly girls 90% (40/44)
with an average age of 15.98 years (standard deviation,
SD=1.37) with 68% (30/44) having self-harmed at least once
in the 4 weeks before starting the trial. At baseline, using
recommended cut-offs, 95% (42/44) scored 29 or more on the
MFQ, suggesting probable depression. Using age- and
gender-adjusted cut-offson the RCADS, 84% (37/44) screened
positive for one or more anxiety disorders, and 84% (37/44)
scored above cut-offs on the SDQ for a probable emotional
disorder. On the RCADS, 94% (16/17) of parents rated their
child above the cut-off for depression, and 88% (16/18) scored
their child above the cut-off on the SDQ for significant
emotional problems.

Postfamiliarization interviewswere conducted with 90% (40/44)
of participants. Of these, 92% (37/40) elected to use Bluelce,
with post use interviews being conducted with 82% (33/40) of
participants.

Summary of Themes

From these data, 6 key themesemerged: (1) appraisal of Bluelce,
(2) usahility of Bluelce, (3) safety (4) benefits of Bluelce, (5)
agency and control, and (6) Bluelceless helpful. Table 1 details
each theme including a definition and subthemes contained
within.
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Appraisal of Bluelce

Young people frequently reported that they found Bluelce to
be helpful. The app was judged to provide arange of different
techniques and strategies that offered a variety of options to
manage self-harming urges. This accessibility and variety was
valued by young people:

I’ve found it really helpful because I've tried using
other apps and stuff but they only really cover like
one aspect of what Bluel ce offers...having app where
there's everything that you need like a little tool kit |
think that’s really helpful [Participant number 142]

An overwhelming majority of young peoplewould recommend
Bluel ce to others who were self-harming. The 7 young people
who reported that their self-harm did not reduce after using the
app would still recommend Bluel ce to others. They recognized
that it could be beneficial for other people even though it did
not directly benefit them.

Many young people also reported that Bluelce might benefit a
wide range of people, not only those struggling with thoughts
to self-harm:

My mum has quite a few mental illnesses and she had
a look at the app and she actually really liked it as
well so | don’t know if it would be available to adults
as well? [Participant number 120]

Bluel ce was designed to be discreet and not draw attention to
or expose the young person’s difficulties if someone else were
to pick up their phone. This privacy was reported to be a
significant benefit of the app:

It's perfectly discreet and like it doesn’'t have to be
something that has to be hidden...it's just, | like the
designofit, | thinkit'svery well designed [Participant
number 111]
Young people also commented that they would like the ability
to personalize Bluel ce even more, and some noted the potential
benefit of adding games into the app as another distraction
technique:

Being able to personalise the colour, | thought that
would be quite cool. [Participant number 113]

Usability of Bluelce

Many young people who used Bluelce described the app as
being easy to use, accessible, smple, and easy to navigate
around. This ease of use was valued by participants as they did
not want to add further stressto their situation:

It was really easy to get into and start using if you
know what | mean, it was like once you knew how to
useit, it was really easy. [Participant number 126]

The young people who had Bluel ce loaded on their own phone
reported having the app on their device was convenient. This
was because they had immediate access to the app and they
could easily personalize the music and photo librariesfrom files
already on their phone. Not being able to access Bluelce on
their own device was a significant barrier to engagement for
those participants who were provided an Android phone.
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Table 1. Themes, theme definition, and subthemes derived from thematic analysis.

Theme Definition Subthemes
Appraisal of Bluelce Indicators of Bluel ce acceptability o  Helpful
« Simple
« Providesarange of activities and sections
«  Would recommend to others
«  Benéfit to people with other mental health
problems
« More personalization
o Addgames
Usability of Bluelce Ease and patterns of Bluel ce usage « Easytouse

Safety and impact of Bluelce on self-harm

Benefits of Bluelce

Agency and control

Bluelce less helpful

o Accessible

«  Convenient on own device

«  Barrier if not on own device

o  Situational barriersto use

«  Finding wording confusing

«  Frequency of app usage declining over the
course of the study

« Attrition due to therapeutic gain

«  High-frequency user

Indicators of Bluel ce safety and purposefulfillment «  Concerns about mood diary

«  Reassuring

«  Bluelce not making self-harm worse

«  Bluelce used when felt like self-harm

«  Bluelce stopped self-harm

«  Bluelce stopped more self-harm after initial
episode

«  Reductionin self-harm

Reported cognitive, behaviora, and affectivebene- «  Mood tracking and noticing patterns

fits of using Bluelce

«  Reminder things get better

« Reminder you are able to cope

«  ldentifying benefits on mood

« ldentifying triggers of negative moods

o Bluelceasacatayst for difficult conversa-
tions

«  New and personalized strategies

«  Reminder that they have strategies

«  Slow or reframe thinking

o Distraction

« Positive affective change

Perceived lack of ahility to control self-harmurges «  Differing willingness to receive help
and control emotion regulation «  Urgesto self-harm too overwhelming

«  Feeling too overwhelmed to use Bluelce

«  Urgeto self-harm out of my control

«  Hopelessness about hel pfulness of interven-
tions

Experiences of participants for whom Bluelcedid «  Not ready to stop self-harming

not reduce self-harm

«  Motivation to use Bluelce

*  Personal crisis needing more CAMHS? con-
tact

«  Ambivaence about helpfulness of Bluelce

8CAMHS: child and adolescent mental health services.

Situational barriers were also reported by young people, for
example, being in a situation in which using Bluelce would
have drawn attention to themselves or asituation in which they
were unable to implement the strategies in the app (being at
school, nighttime, parents being present):

http://mental .jmir.org/2018/1/e16/

It happened a few times because the worst placeis at
school. And | usually didn’t bring the phone to school
or didn't want to get it out halfway through lesson
[Participant number 162]

Thetype of therapy participantswere receiving in their ongoing
face-to-face treatment may have impacted their perception of
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Bluelce. Specifically, if the participants had encountered CBT,
mindfulness, or DBT techniques in their therapeutic work, this
appeared to make that part of the mood lifter more
understandable and used more. Of all the participants, 1
participant noted that their face-to-face work was important to
understand why they were doing CBT and mindfulness
techniques and why they were useful. The wording in the CBT
section (thinking traps) was reported to be slightly confusing
by 3 participants, as they had not encountered CBT in their
therapeutic work. This was a barrier to engagement with these
sections, but other sections were still utilized.

For many participants, engagement with Bluel ce tended to be
higher at the beginning, with use declining over the duration of
the study. Most young people reported that this was because
their thoughts of self-harm had reduced and they needed to use
the app less. There were also a minority of young people who
continued to be frequent users of Bluelce, either because they
still struggled with thoughts of self-harm or they particularly
liked using the mood diary to track their mood:

| have used Bluelce every day. | used the mood
checker every day and found it quite easy to use.
[Participant number 144]

Safety

No adverse effects of using Bluelce were reported. This means
that no clinician withdrew any young person from the study due
to an escalation of risk or the emergence of suicidal planning
or attempt. Furthermore, no participants had reported calling
the emergency numbers provided on Bluel ce.

The possibility that Bluelce might have unintentional
consequences and increase unpleasant feelings was aso
explored. There were 2 young people who reported concerns
that negative feelings might be triggered by reading about their
own negative feelings or events or seeing many sad faces on
the mood diary. However, both these young people also reported
benefits from reflecting on their mood diary entries.

Young peopl e frequently described having Bluel ce asreassuring
and that it made them feel safer that there was atool they could
use for instant support:

It does make you feel safer in a way because you've
got that choice of if | do need help then it's right
there...which | thought was really good [Participant
number 154]

Young people reported using Bluel ce when they had thoughts
of self-harming. For other young people, Bluel ce was used to
stop further self-harm after an initial episode:

| used to self-harm nearly every day without fail but
since having the app | haven't self-harmed since
really, likel’ve had two dip upsbut that’sit soit...it's
definitely helped me a lot [Participant number 115]

Benefits of Bluel ce

Young people reported many positive responses to the mood
diary and mood lifter sections, particularly changes in their
cognitions and behaviors. The ability to notice patternsin mood
was a frequently reported benefit of the mood diary. Mood

http://mental .jmir.org/2018/1/e16/

Grist et al

tracking resulted in various benefits, including remembering
that they could have happier timesand that they are ableto cope
with bad times, seeing the advantage of implementing the
techniques in the mood lifer section on their mood, and
recording negative eventsin the day that may have contributed
to a negative mood and identifying ways to change. Severa
participants al so reported that Bluel ce was a catalyst for starting
conversations with others about their feelings, or that Bluelce
was a place where thoughts and feelings that were too difficult
to share with others could be externalized:

| really liked the diary ‘ cos...I dunno, ‘ cos especially
when I'm feeling down I'm like ‘OH I'm always so
sad’ or ‘what is the point’ but actually if | look back
tothediary | can seethat there were dayswhen | was
happy. [Participant number 135]

Participants al so reported numerous benefits of using the mood
lifter section. In particular, this section gave young people new
strategiesfor managing their thoughtsto self-harm and prompted
users to think about their own strategies that were personal to
them and their interests. This section was frequently referred
to asareminder that they had strategiesto managetheir distress
other than self-harming and that they had people, normally
friends, who they could talk to for support. Young people also
reported how the techniquesin the mood lifter section provided
adistraction for them, helped them relax, or helped them slow
down and reframe their thinking in the moments they had
thoughtsto self-harm. Although each participant liked different
aspects, participantstried all sections of the mood lifter:

It just kind of stopped like the whole rush of it, so it
slowed everything down, made you think about what
was actually going on [Participant number 157]

Agency and Control

A number of participants noted that there weretimeswhen they
are open to receiving support to stop self-harming and other
timeswhen they werelesswilling to accept help and to stop the
act of self-harm. A common report wasthat on some occasions,
their urgesto self-harm were too intense to stop and too intense
to use Bluel ce. Feeling overwhelmed and overpowered by their
thoughts to self-harm left young people feeling that their
self-harming was out of their control and a sense of hopel essness
about anything else they could do to help them at that point in
time;

I might just sort of feel a bit wilful, sort of, somewhat
want to stop myself from self-harming but sometimes
| just want to self-harm and that’sthe end of it really
[Participant number 120]

| think a couple of times when the urges were just
really high and | kind of knew in the back of my mind
that nothing was going to help really [Participant
number 120]

Bluel ce Less Helpful

A subgroup of 7 adolescents did not find Bluelce helpful in
reducing their self-harm. These young people tended to report
an ambivalence about the helpfulness of Bluelce and that they
rarely used it. A common thread among these young people
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was a sense that they were not ready to give up self-harming
and they found it difficult to get motivated to use Bluelce:

| guess | was hesitant about trying it and | was also
scared that it would work because...well...I don't
know, that means | could get better, but | don't
particularly want to get better [Participant number
117]
Furthermore, at least 4 of the young people experienced personal
crises during this study, which impacted their ability to use
Bluelce. This generally involved an increased need for more
face-to-face contact with CAMHS, which took precedence over
using Bluelce:

| was more in contact with the crisis team and more
involved with like CAMHSs like more than once a week
so | was kind of getting more things to do than just
use the Bluel ce app [Participant number 137]

Discussion

Principal Findingsand Comparison With Prior Work

The aim of this study was to explore the acceptability, use, and
safety of Bluelce, a mobile phone app for young people who
self-harm and attend CAMHS. Themesthat transpired from our
analysis suggested that Bluel ce promoted positive changes for
a number of adolescents, including helping to slow down or
reframetheir thinking, distraction from thoughts of self-harming,
and identifying triggers of negative moods. Overall, Bluelce
was deemed to be helpful, easy to use, and safe.

Acceptability

The majority of adolescents reported that Bluel ce was helpful
for them: in particular, having a range of techniques available
in one app, techniquesthat kept them distracted and their hands
busy, having an outlet for their emotions, and quick access to
emergency numberswere deemed most helpful. All participants
would recommend Bluelce to others, with a number of
adolescents spontaneously suggesting that Bluelce would be
helpful to other mental health populations, besides young people
who self-harm. These results are encouraging as perceived
helpfulness of amental health intervention is considered a key
indicator of acceptability [23] and one of the most important
criterion for choosing to use a mental health intervention [24].

Bluel ce was designed to be private, discrete, and confidential
to use. Bluelceis password protected, alevel of privacy valued
by young people. The app wastherefore discrete on their phones;
for example, if one of their friends used their phone, it would
not be obvious that amental health app was installed. Previous
research has suggested that concerns around privacy and
discretion are important factors to consider in a mental health
app design [16,25,26]. Thisis deemed especially important for
adolescents because of a perceived stigma around accessing
mental health services [27]. Our study highlights that these
factorsare al so important for young people experiencing mental
health problems and who are self-harming. It is advisable,
therefore, that mental health apps be developed with privacy
and discretion in mind.
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Previous research has indicated that young people want the
ability to personalize mental health apps[25]. Bluelceincludes
alevel of personalization, such as the ability to add activities
personalized to the interests of the adolescent and the ability to
add pictures and music from their personal device. These
elements of personalization were valued, athough many
adolescents would like to personalize the app even further by
adding different colorsto the app. Similarly, many participants
stated that adding a game to Bluelce would be beneficial [28]
as another distraction technique. Thereis a potential mismatch
here between the adolescents expectations and what could
feasibly be produced within the resources available. We did,
however, implement changes to Bluel ce based on the feedback
received. These changes included adding more options to the
mood checker such as OK instead of so-so and other, which
allows users to put in their own words about how they are
feeling. Colors were added to each option on the mood wheel
ranging from red (really sad) to green (really happy). As
participants tended to report that they would prefer to text their
contacts from Bluelce rather than call them, this option was
also added.

Usability

Bluel ce was consistently judged to be simple and easy to use.
Adolescents reported that the app was accessible, easy to
navigate, and was not burdensome. Adolescents also reported
that they used Bluel ce for itsintended purpose: to manage their
thoughts of self-harming. Ease of useis particularly important
for facilitating engagement with e-mental health interventions
[29], and adolescents consider ease of use asanimportant design
requirement of mental health apps[25]. Our study adds emphasis
to previous design recommendations that mental health apps
for adolescents should be easy to use and require aslittletraining
as possible [30].

Participants reported the mood diary and mood lifter sections
as parts of the app they particularly liked and used. Tracking
and recognizing patterns in moods and identifying triggers for
negative emotions were deemed to be the major benefits of
using the mood diary regularly. Young people who self-reported
high and continued engagement with Bluel ce noted the mood
diary was a magjor motivator for this. Young people reported
that self-monitoring also helped them to cope with periods of
time when they felt less positive, because they could see that
they were able to have happier days and the periods of negative
emotions do pass. Self-monitoring aso highlighted to
adolescents that the mood lifting activities were having a
positiveimpact on their mood, and therefore, they could identify
the therapeutic benefits of using Bluel ce. Thesefindings suggest
some parti cipants were using self-monitoring to track and reflect
on their emotions and develop alevel of awareness about what
may influence positive or negative moods. This development
of emotional self-awareness has been demonstrated as a benefit
of app-based self-monitoring in previouswork with adolescents
[31,32]. Our findings, therefore, correspond with previous
research, which indicates that mood self-monitoring isreported
to be one of the most liked and engaged with sections of mental
health apps[31] and can potentially produce higher compliance
with self-monitoring than the traditional paper-based methods
[26,33].

JMIR Ment Health 2018 | vol. 5 | iss. 1 [e16 | p.262
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Self-reported use of Bluelce tended to be higher at the start of
the study, with usage commonly dropping over time. Thisusage
pattern corresponds with those evident in previouswork [34,35].
For example, in a feasibility study of an app for adolescent
anxiety (SmartCAT; N=9, aged 9-14 years), high utilization
was evident during week 1, but leveled off over time and halved
by week 7 [34]. Similarly, in afeasibility trial of Mobiletype,
amood self-monitoring app for young people [35], participants
(N = 47, aged 14-24 years) completed 91% (47/51) of theentries
every day in week 1, dropping to 58% (17/29) in week 4.
Participants in this study used Bluelce over a duration of 12
weeks—much longer than the lengths of previous studies
[34,35]; therefore, an amount of attrition is to be expected.

Attrition from eHealth interventionsis a common phenomenon
[36], but the causes are not well understood. Of those who gave
reasons for discontinuing to use Bluelce, some identified
positive reasons, for example, that they had not needed to use
it so much. This corresponds with a general improvement on
mental health outcomes at postintervention [18] and number of
reports from participants that they only tended to use Bluelce
when they were feeling low.

Participants did also report certain barriers to engagement with
Bluel ce. Many participants reported that not having Bluel ce on
their own phone meant they forgot to use the app or felt
uncomfortable using it in public. This has now been addressed
and Bluel ceisavail able on both iPhone and Android platforms.
Participants also felt that there were situations in which it was
difficult for them to use Bluelce, such as being in school or
being around their family. In these instances, they could not use
the strategies in the mood lifter section to regulate their
emotions. These practical barriers are more difficult to
overcome, as they cannot be mitigated by the app design.
Discussing these barriers with CAMHS therapists and
identifying solutionswould be beneficial in these circumstances.

For the 7 young people who did not show any improvement in
their self-harm during the study, a number of issues were
highlighted. These included finding the app repetitive, not
finding it helpful, experiencing annoyance when asked questions
about how they were feeling, and 1 participant reported
preferring to speak to someone face-to-face. Most of these
participants reported not being ready to stop self-harming and
therefore experienced alack of motivationto use Bluel ce. These
young people tended to acknowledge that Bluelce would be
helpful if they had the necessary motivation to useit, and some
indicated they had little faith that any interventions could help
them overcome their difficulties. The need to be committed to
change and lack of motivation have been identified as barriers
to mHealth engagement in both adults [37-39] and adolescents
[40]. Mental health practitioners should, therefore, consider
service user motivation and readiness to change when
recommending mHealth apps as an adjunct to face-to-face care.
Making mHealth apps intrinsically more engaging by design
could be a way to increase longer-term engagement and
motivation. One promising avenueisthe use of serious gaming,
gamification principles, telepresence, and persuasive technology
[28]. How these principles may be incorporated into Bluelceis
for further research to address.
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Safety

mHealth researchers have highlighted that mhealth apps can
pose risks to patient safety and that steps should be taken to
mitigate these risks [41,42]. Unfortunately, reporting of risks,
adverse events, and saf ety of mental health appsis sparseinthe
current literature [16]. Given the nature of self-harm and
associated comorbid difficulties, it was deemed critical to
explorewith young people whether Bluel ce worked asintended,
caused any unintentional adverse effects, or whether any other
safety concerns arose during the study. Young people who used
Bluel ce reported that they used the app as intended, to help
them manage their thoughts of self-harming. Some participants
reported that Bluelce helped them not to act on their thoughts
to self-harm. Others reported instances where Bluel ce did not
prevent an initial act of self-harm, but prevented them from
continuing to harm themselves in that instance. Participants
tended to acknowledge that Bluel ce was helpful but would not
be able to prevent every instance of self-harm. Participants
explained that in these instances, they felt their emotions were
too overwhelming and some reported feeling like nothing would
have helped them in that moment. Bluelce is intended to be
used as an adjunct to face-to-face meetings. This alows the
young person’s progressto be regularly reviewed and additional
interventions provided to increase motivation and to develop
protective skills.

Although 2 participants did report initial concerns that seeing
their mood diary full of negative days might not help them, they
did reflect further that overal the benefits of self-monitoring
would outweigh these concerns. No participants believed
Bluel ce would increase their thoughts of self-harming, and no
adverse events were reported. Many of the participants stated
they felt reassured to have the app when they needed it, and
most participants wanted to keep Bluel ce at the end of the studly.
Overall, our results provide preliminary support for the safety
of Bluelce as an adjunct to face-to-face therapy.

Limitations

Although our results are encouraging, our study does have some
limitations. First, we report a self-selected case series of young
people who actively elected to try Bluelce. Our group may
therefore have had more positive attitudes toward using an
mHealth intervention. Second, due to the interviews being
conducted by research assistants, there is a possibility that
participants reporting may be subject to bias. It should be noted,
however, that the research assistants were not involved in the
initial development of Bluelce and went to great lengths to
reassure participants that negative feedback would be helpful
to make changes to the app. Third, 37 participants chose to use
Bluel ce after the 2-week familiarization period, with postuse
interviews being conducted with 33. We could not gain contact
with the 4 participantswho dropped out the study, and therefore,
we do not have their feedback on why they discontinued the
study, be it because of the research process, their experiences
of using Bluel ce, or other factors. Similarly, several participants
did not find Bluelce helpful in reducing their self-harm. We
must be mindful that Bluelce is a mobile phone app and that
there is a limit to which it can stop all acts of self-harm.
Although many participants in this category reported feeling
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that nothing (ie, no intervention) would have helped them in
that moment, the limitations of digital support should be
acknowledged.

We also acknowledge that some of the questionsin the postuse
interview maybe subject to recall bias. For example, asking
participants what factors influenced them to use or not use
Bluelcein amoment of distresswhen they were struggling with
thoughts of self-harm. This may be overcome in a subsequent
phase 2 trial by the use of ecological momentary assessment
methods and sampling as close to real time as possible.

Finally, Bluel ce was provided in addition to usual face-to-face
intervention. As such, there may be possible synergic effects
between the face-to-face intervention and the usability,
acceptability, and safety of the app. A randomized trial
comparing treatment as usual with and without Bluelce is
required to explore this further and gain better insight into the
acceptability, use, and safety of Bluelce, beyond this
exploratory, uncontrolled study.
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Conclusions

To the knowledge of the authors, this is the first reported
qualitative study detailing the experience of adolescents using
an app specifically developed with young people for young
people who self-harm. Interviews with adolescents who had
used Bluel ce demonstrated that it was considered an acceptabl e,
easy, and safe app to use that hel ped young people managetheir
thoughts of self-harm. Young people reported a number of
advantages of using Bluelce, in particular being able to track
their mood and access techniques to help distract them from
their thoughts of self-harm. Given the high acceptability of
Bluelce, this study demonstrates the value of meaningful
involvement of adolescentswith lived experienceinthe design,
production, and implementation of mHealth interventions. This
study provides initial support for the acceptability, usability,
and safety of Bluel ce asan mHealth intervention for preventing
self-harm used in conjunction with the traditional face-to-face
therapy. A subsequent phase 2 randomized controlled trial is
now warranted to demonstrate the effectiveness of Bluelce in
reducing adolescent self-harm.
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Abstract

Background: Work addiction isasignificant public health problem with a growing prevalence. The Work Addiction Risk Test
(WART) isthe gold standard questionnaire to detect workaholism.

Objective: The main objective of this study was to validate the French version of the WART.

Methods: Questionnaires were proposed to voluntary French workers using the WittyFit software. There were no exclusion
criteria. The questionnaire was administered anonymously for initial validity testing and readministered one week later for
test-retest reliability. We al so assessed the workers' sociodemographic characteristics, aswell as other measurementsfor external
validity, such as stress, well-being, and coaddictions to tobacco, alcohol, and cannabis. Several psychometric properties of the
French-WART were explored: acceptability, reliability (internal consistency [Cronbach alpha coefficient] and reproducibility
[Lin concordance coefficient]), construct validity (correl ation coefficients and principal component analysis), and external validity
(correlation coefficients).

Results: Among the 1580 workers using WittyFit, 187 (11.83%) agreed to complete the WART questionnaire. Of those, 128
completed the test-retest survey (68.4%). Acceptability found that all respondents had fully completed the questionnaire, with
few floor or ceiling effects. Reliability was very good with a Cronbach apha coefficient at .90 (internal consistency) and Lin
concordance coefficient at .90 (95% CI .87-.94] with adifference ontheretest of .04 (SD 4.9) (95% Cl —9.6t0 9.7) (reproducibility).
We identified three main dimensions (construct validity). Relationships between WART and stress and well-being confirmed its
external validity.
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Conclusions:

Ravoux et d

The French version of the WART is a valid and reliable instrument to assess work addiction with satisfactory

psychometric properties. Used in occupational medicine, thistool would allow the diagnosis of work addiction and can be easily

implemented in current practice.

(JMIR Ment Health 2018;5(1):€12) doi:10.2196/mental .8215
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Introduction

Addiction to work, or workaholism, isdefined as“acompulsion
or an uncontrollable need to work incessantly” [1-3]. This
pathology is in line with the genera criteria of addiction, that
is, preoccupation with an addictive object or behavior, mood
modification, interpersonal conflict, withdrawal syndrome,
tolerance, relapses, or continuation of this behavior despite the
knowledge of its negative effects[2-5]. Thereisareal typology
based on the major characteristics of individuals (the
compulsive-dependent, the perfectionists, the
achievement-oriented, the bulimic, the relentless, etc) [2,6,7].
It is important to differentiate workers suffering from
workaholism from those who are engaged at work [4,8,9].
Workaholics are propelled by an obsessive inner drive they
cannot resist, whereas engaged workers are intrinsicaly
motivated [8,10]. Addiction to work resultsfrom theindividual’s
predisposition, sociocultural experiences, and behavioral
reinforcements[1,2,9,11]. Addiction to work isagrowing public
health concern [1,11,12] with a prevalence ranging from 7.6%
[13] to 22.2% [14] in European countries. Workaholics dedicate
more time and energy to work than seems necessary [2,7,8].
This behavioral addiction would negatively affect the
individual’'s health and could lead to relationship problems
(family conflicts, marital problems, impact on their children,
and poor social relationship) [10,11,15], neuropsychic troubles
(depression, burnout, deep disorders, and general dissatisfaction)
[2,4,8-10,15-17], consequences to professional life in the long
term (lower productivity levels, absences, and strain at work)
[1-3,11,17], and poorer physical health [11].

Aswe are being confronted with this growing health problem,
it appears absolutely essential to possess validated tools. The
Work Addiction Risk Test (WART) isareference questionnaire
for work addiction [2]. Thistest was devel oped by Robinson et
al in 1999 [2,18-20] based on the experiences of clinicians
treating workaholics[2]. We chose thistool because of itswide
use (approximately 150 studies) and usability [2]. The English
version of the WART has satisfactory psychometric properties
[6,20]. Reliability is represented by internal consistency with a
Cronbach alpha coefficient ranging from .85 [21] to .88 [18],
and reproducibility with a test-retest correlation coefficient of
.83 [20,22], and a Spearman-Brown split-half reliability
coefficient of 0.85 [20]. Construct validity is built around five
dimensions. compulsive tendencies, control, impaired
communication and self-absorption, inability to delegate, and
self-worth [20]. For external validity, work addiction waslinked
to a high level of stress [3,14,15,18,23] and a poor level of
well-being [1-4]. In addition to work addiction, the same worker
may also suffer from several addictions, such as consuming

http://mental .jmir.org/2018/1/e12/

tobacco, cannabis, or alcohol [1,24]. To our knowledge, no
studies have reported acceptability of the English version of
WART.

The main objective of this investigation was the validation of
the French version of the WART to alow its use in current
practice. We aimed to evaluate its acceptability, reliability,
construct, validity, and external validity. Stress, well-being, and
coaddictions to tobacco, alcohol, and cannabis were used for
evaluating external validity.

Methods

Recruitment

Questionnaires were proposed to voluntary French workers
using the WittyFit software [25]. WittyFit is a Web platform
that aims to improve the well-being at work, with a
public-private partnership with the University Hospital of
Clermont-Ferrand. Workers using WittyFit answer-validated
guestionnaires on behavioral datafor baseline health profiling.
The concept of WittyFit isto provide individualized feedback
based on evidence-based medicine, with an aim to support
behavioral change using a forma evaluation of changes in
knowledge, practices, and health outcomes over time. The
database is implemented from a human resource-generated
number, which is then automatically converted into another
number in the WittyFit database. Data provided by employers
(such as from the professional roles or the occupational sector)
are automatically associated with the human resource-generated
number. All dataare anonymous, and the name of the employee
is never entered into the database. The study was approved by
the National Commission for Data Protection and Libertiesand
by the South-East VI Ethics Committee (Clinical Trials.gov
NCT number NCT02596737). Therewere no exclusion criteria.
The WittyFit users were informed of a forthcoming
guestionnaire validation study through this platform explaining
the purpose of the study and the need to complete the
guestionnaire twice (test and retest, 1 week later).

The Work Addiction Risk Test Questionnaire

The WART is a self-administered test with 25 statements for
which the answers are scored 1-never true to 4-always true
[20,26]. Respondents read the statements and mark their answers
to describe their work habits[19,27]. Thetotal scoreisthe sum
of the responses to the items—25 to 100—and the higher the
score, the more one is considered addicted to work [18,21].
Scores from 25 to 56 were defined as “at low-risk of work
addiction”; 57 to 66 as* at medium-risk of work addiction”, and
from 67 to 100 as “at high-risk of work addiction” [12,18]. The
WART consists of five dimensions, including compulsive
tendencies (9 items: 3, 5, 6, 7, 8, 15, 18, 19, 20); control (7
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items: 2, 4, 11, 12, 16, 17, 22); impaired communication and
self-absorption (5items: 13, 21, 23, 24, 25); inability to delegate
(1 item: 1); and self-worth (2 items: 9 and 10) [1,15,20]. The
first two dimensions are the key elements to differentiate
workaholics[1].

Trandation of the Work Addiction Risk Test

In accordance with the literature [ 28], the following steps were
performed for the validation of the French version of the WART:
(1) trandations of the WART into French performed by 2
independent native French trandators; (2) back translation of
the French version of the WART into English by 2 native
English speakers, who had no knowledge of the original English
version; (3) synthesis and comparison of all trandations by a
committee of experts, multidisciplinary and bilingual , to develop
the final version of the WART; (4) validation study of the
French version. The questionnaire was administered for the
initial validity testing and readministered 1 week later for
test-retest reliability. Workers received an individual alert
through the WittyFit software to complete the surveys. The
French version of the WART is presented in Multimedia
Appendix 1.

External Validity: Other M easurements

Well-being and perceived stress at work and at home were
evaluated using visual analog scales (VAS) by moving a cursor
on a horizontal, noncalibrated line, ranging from very low (0)
on theleft to very high (100) on theright [29-31]. Furthermore,
tobacco, alcohol, and cannabis consumption were evaluated
using 3 specific VAS—the number of cigarettes smoked per
day from 0O to 30, the number of glasses of acohol consumed
per day from O to 8, and the number of cannabis consumption
per month from 0 to 30.

Statistical Analysis

The number of subjects required were determined in advance
by following recommendations[32] and in accordance with our
recruitment abilities. In this context, a complement of at least
120 participants appeared to be relevant for the test and 60 for
the retest.

Statistical analysis was carried out using the Stata software
version 13 (StataCorp). Qualitative data were described in size
and associated frequencies, and the datawere compared between
groups—those who only completed the questionnaire once (test)
and those who completed the survey twice (test and retest)
—with the chi-square test or with the Fisher exact test.
Quantitative data, expressed by the mean (SD) or the median
(interquartile ranges) regarding the statistical distribution (the
Shapiro-Wilk test), were compared between groups with the
Student t test (or an analysis of variance [ANOVA]) or
Mann-Whitney U test or the Kruskal-Wallis test, if thet test’s
conditionswere not respected (normality and homoscedasticity
considered by the Bartlett test) for the quantitative variables.
When appropriate (P<.05), a post hoc test for multiple
comparison was deemed, namely, the Tukey-Kramer
POStANOVA test and Dunn test after the Kruskal-Wallis test.
The comparisons between the groups for category parameters
were achieved with the chi-square test or with the Fisher exact
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test. The difference was defined as statistically significant when
the level of significance (P) was less than .05 (alpha risk=5%).

The psychometric properties of the WART were explored. We
assessed the acceptability based on the calculation of missing
data for each item and the dimension of the WART—data
quality was deemed acceptable if less than 5% of data were
missing. The accepted maximum for floor and ceiling effects
was 15% [32]. The reliability of the French version was
evaluated according to two criteria: (1) internal consistency
based on the calculation of the Cronbach alpha coefficient
(desirable values higher than .70-0.80) [32-39] and (2)
reproducibility. The correlation coefficient (Pearson or
Spearman, as per the statistic distribution) and Lin concordance
coefficient were computed to assess test-retest reliability [40].
Valuesabove .7 were considered satisfactory. An analysisusing
a mixed model (random effect subject time) and Bland and
Altman’s graphic illustrations completed the analysis. The
construct validity of the French version of the WART was
explored by reviewing interitem and interdimensional
correlations and using multidimensional factoria analysis
(principal  component analysis). The anaysis of the
interdimensional correlations assessed the redundancy between
dimensions with expected positive correlations but which were
not too high (.60-.80) [32-39]. The multidimensional analysis
allowed the assessment of the gathered items with regard to
different dimensions. The external validity was assessed by
studying correlations between the WART and other
psychological measures, such as perceived stress, well-being,
or other putative addiction.

Results

Participants

Among the 1580 workers using WittyFit, 11.83% (187/1580)
agreed to answer the WART questionnaire. Among them, 86.1%
(161/187) completed the sociodemographic characteristics and
the VAS. The test-retest survey was completed by 68.4%
(128/187) workers. Workers' characteristics did not differ
between those who only compl eted the questionnaire once (test)
and those who completed the survey twice (test and retest),
except in tobacco consumption, with more smoker participants
responding only in the test than the partici pants who responded
both at the test and retest (32 vs 16% of smokers, P=.01) (Table
1).

Results From the Work Addiction Risk Test
Questionnaire

Of the 187 individualswho completed the WART questionnaire,
45.5% (85/187) were at low risk of work addiction, 32.6%
(61/187) at medium risk, and 20.8 (41/197) at high risk. Women
had a higher risk of work addiction than men did (27% vs 15%
of workers at high risk of work addiction, P=.02). According
to the WART, individuals exhibiting a high risk of work
addiction worked for an average of 7 more hours per week than
those at alow risk—46.9 (13.6) hoursversus 39.4 (10.9) hours,
P=.005.
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Table 1. Difference between people at the test and retest in terms of sociodemographic characteristics.
Variable Source P value?
Test (n=187) Test only (n=59) Test and retest (n=189)

Sex, Women, n (%) 95 (50.8) 30 (52.6) 58 (55.8) 70
Age (years), mean(SD) 41.6 (11.7) 42.0(12.2) 41.8 (11.7) 92
Family situation, n (%)

Single 36 (20.5) 17 (29.8) 17 (16.4) 15

Defacto 48 (27.3) 12 (21.1) 32(30.8)

Married 91 (51.7) 28 (49.1) 54 (51.9)

Widow(ed) 1(0.6) 0(0.0) 1(1.0)
Education level, n (%)

General Certificate of Secondary Education 2(11) 1(1.8) 1(1.0) .88

General Certificate of Education—Advanced Level 8(4.6) 4(7.0) 4 (3.9

Higher national diploma 14 (8.0) 4(7.0) 9(8.7)

Bachelor’s degree 22 (12.5) 7(12.3) 13 (12.5)

Master's degree 130 (73.9) 41 (71.9) 77 (74.0)
Occupational group, n (%)

Merchants-business 6(3.4) 1(1.8) 5(4.8) .62

Employees 31(17.6) 13(22.8) 15 (14.4)

Intermediate profession 12 (6.8) 3(5.3) 7(6.7)

I nactive employment 10 (5.7) 4(7.0) 6(5.8)

Manager-intellectual profession 117 (66.5) 36 (63.2) 71 (68.3)
Hours worked per week, mean (SD) 416 (12.1) 425(12.3) 40.8 (12.4) 41
Seniority in the company (years), mean (SD) 10.8 (10.5) 10.9 (10.2) 11.1(11.2) .83
body massindex, kg.m~2, mean (SD) 24.2 (4.4) 25.1(5.0) 23.7 (4.0) .06
metabolic equivalent of task, mean (SD) 50.9 (55.5) 53.3(53.1) 47.6 (51.4) 44
Tobacco smoker, n (%) 39(20.9) 19 (32.2) 20 (15.6) .01
Alcohol users,n (%) 30 (16.0) 9(15.3) 21 (16.4) 84
Cannabis consumer,n (%) 14 (7.5) 5(8.5) 9(7.0) a7
WARTP

Score, mean (SD) 57.8 (11.2) 56.2 (11.6) 58.6 (11.0) 14

% of participants with a score <56 455 50.8 43.0 51

3P value between test only and test and retest.
BWART: Work Addiction Risk Test.

Acceptability

The results for data quality and acceptability of the French
version of the WART aredisplayedin Figure 1 (see Multimedia
Appendix 2). Data quality was commonly considered
satisfactory if 95% of the scale was fully completed [41,42] (at
least 24 of the 25 items). All of the 187 individuals who
completed the WART questionnairedid so fully. Infact, no one
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partially replied to the questionnaire. Therefore, there were no
missing data.

Internal Validity

Internal Consistency

The entire WART had a Cronbach alpha of .90. The Cronbach
alphavaluesfor the various dimensions of the WART were .85
for compulsive tendencies, .82 for control, and .57 for impaired
communication and self-absorption.
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Figure 1. Dataquality and acceptability of the French version of the Work Addiction Risk Test (WART) (n=187).

Correlation

Item-total correlation coefficientsfor the scale asawholeranged
from .02 to .59. Interitem correlations ranged from .23
(Questions 3 and 20) to .54 (Questions 7 and 8) for compulsive
tendencies; .19 (Questions 16 and 22) to .50 (Questions 2 and
17) for control; and .08 (Questions 13 and 24) to .37 (Questions
21 and 23) for impaired communication and self-absorption.
The assessment of the correlations between the questionnaire
in its entirety and each dimension was statistically significant
(P<.05) and showed that the correlation coefficient between
WART and compulsive tendencies was .89; control was .84;
impaired communication and self-absorption was .74; inability
to delegate was .52; and self-worth was .31.

Principal Component Analysis

By applying the Kaiser’s criteria, in other words, the associated
eigenvalues above 1 associated with a plot of the eigenvalues,
we have determined four main components. Components 1 and
2 together explained the maximal variance. As presented in
Figure 2, the first dimension of the French WART was
associated with Component 1 and was composed of items 2, 9,
10, 11, 12, 13, 14, 16, 17, 22, and 25; the second dimension
was associated with Component 2 and was composed of items
3,4,5, 6,7, 8,18, 19, and 21; and the third dimension was

http://mental .jmir.org/2018/1/e12/

RenderX

associated with Component 1 and was composed of items 15,
20, and 23.

Reproducibility

The Lin concordance coefficient was .90 (95% CI 0.87-0.94)
for the entire WART with a difference between the test and the
retest of 0.04 (SD 4.92) (95% Cl —9.61t0 9.69). The Bland and
Altman plot is shown in Figure 3. For each dimension, Lin
concordance coefficients were as follows: .86 (95% ClI
0.82-0.91) for compulsive tendencies, .86 (95% CI 0.82-0.91)
for contral, .76 (95% CI 0.68-0.83) for impaired communication
and self-absorption, .73 (95% CI 0.65-0.81) for self-worth, and
.66 (95% CI 0.56-0.75) for the inability to delegate (Table 2).
Exhaustive results for the Lin concordance coefficient and
Cohen kappa for each item are shown in Figure 4 (see
Multimedia Appendix 3).

External Validity

External validity was evaluated by calculating a correlation
coefficient between the WART and the others questionnaires
(Table 3). The WART was well correlated to the VAS Stress
at Work (coefficient correlation .43) and Stress at Home (.41)
and inversely to VAS Well-being (-.40) (P<.05). The VAS
Well-being had areverse correlation with all dimensions of the
WART (P<.05). The WART was poorly correlated with tobacco,
alcohal, or cannabis consumption.
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Figure 2. Principal component analysis: circle of correlation or the three dimensions of the French Work Addiction Risk Test (WART).
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Table 2. Test-retest reproducibility for each dimension with measurement of the Lin concordance coefficient.

Dimensions

Lin concordance coefficient (95% CI) Difference (SD), 95% CI

Compulsive tendencies

Control

Impaired communication and self-absorption
Self-worth

Inability to delegate

86 (0.82-0.91)
86 (0.82-0.91)
76 (0.68-0.83)
.73(0.65-0.81)
66 (0.56-0.75)

0.09 (2.71), -5.24 0 5.41
0.02 (2.05), —4.00 0 4.03
0.05 (1.69), -3.27 t0 -3.36
-0.12 (0.91), -1.91 to 1.68
0.11 (0.49), —0.85 o 1.06
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Figure 4. Lin concordance coefficient and Cohen kappa for each item of the Work Addiction Risk Test (WART).
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Table 3. External validity of the French Work Addiction Risk Test (WART), measure of correlation between WART and its dimension, and others

guestionnaires.

Variable Dimensions of WART
WART Compulsive Control  Impaired communication Self-worth  Inability to
total tendencies and self-absorption delegate
Tobacco, number of cigarettes smoked per day from0to30 -.10 -.10 .02 -11 -.13 -.06
Alcohol, number of glass of alcohol per day from0to 8 -12 .07 A1 162 .08 .02
Cannabis, consumption per month from O to 30 -07 -10 .02 -.05 .02 .07
Stress at work, VAS? from 0 to 100 42 412 342 32 10 .00
Stress at home, VAS from 0 to 100 412 36? 352 308 .07 .08
Well-being, VAS from 0 to 100 —402 -33 -388  _—262 -172 -112

3P<.05.
bVAS: visual analog scale.

Discussion

This study alowed the validation of the WART questionnaire
in French and focused on its acceptability, internal validity and
reproducibility, construct validity, and external validity.

Prevalence of Work Addiction and RelationshipsWith
Workers Characteristics

We found that 22% of the workers were at a high risk of
suffering from work addiction, with predominance in women.
Previous literature using WART demonstrated similar
prevalence in similar populations, such as 13% of hospital
doctors [12] and 22% for academic employees [14]. However,
the prevalence of work addiction can be lower in other
populations, such asin Italian teenagers (8%) [13], or with the
use of other questionnaires (8%) [5,43]. Although some studies
did not find gender differences in the prevalence of work
addiction using the WART [12-14] or other questionnaires
[5,43], the most recent studiesreport that women are at ahigher
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risk of workaholism [23,44], which isin line with our results
(27% vs 15%). This may suggest an evolution of women's
emancipation in our society, with more involvement at work
[45,46]. We demonstrated that individuals with work addiction
worked 7 hours more per week than those at low risk (46.9 vs
39.4 hours). The engagement in work, in terms of hours spent,
is a characteristic of workaholism [6,16], with individuals
devoting amajority of their time to work and working beyond
what is required [6,16]. Our sensitivity analysis found no
differences between the workers' characteristics at the test and
the retest, except for smoking. Among the workers responding
only at the test, there were more smokers as compared with the
workersresponding to both the test and the retest (32% vs 16%).

The smokers could have been less motivated to respond twice,
with literature suggesting alink between smoking and low levels
of conscientiousness [47], impulsivity [48], lack of attention
[49], impaired working memory [50], or less access to Internet
[51].
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Acceptability of the French Version of the Work
Addiction Risk Test

A floor or ceiling effect occurs when more than 15% of
participants have the lowest or highest possible score [32,52].
A floor or ceiling effect may signify that extreme items are
missing in the lower or upper end of the scale and, thus, may
limit content validity. Therefore, participants with the extreme
scores cannot be distinguished from each other, and reliability,
aswell asresponsiveness is reduced because change cannot be
measured in these participants[32,52]. In the French validation
of the WART questionnaire, the mgjority of theitems presented
athreshold lower than 15%, as recommended in the literature
[32,52]. We observed a ceiling effect for only 5 items: 1 (25%
of respondents), 2 (16%), 5 (16%), 9 (35%), and 20 (16%). For
example, with a possible score ranging from 1 to 4 on a4-point
Likert scale, the mean score for item 1 was 3.1 (SD 0.6) with a
median of 3; 2% of responders had the lowest possible value
(1) and 25% had the highest value (4). The Unfortunately, there
are no studies examining the acceptability of the WART that
can be used to compare our resultswith. So, we cannot conclude
whether these results are a characteristic of our responders, a
consequence of our trandation, or a characteristic already
present in the original English version. However, the
acceptability of the French version of the WART iscorrect with
few floor or ceiling effects. Moreover, some other
well-recognized and validated questionnaires did not report
acceptability intheir origina studies[53-57], or othersreported
poorer acceptability [42,58-60].

Internal Consistency and Reproducibility

The WART's internal consistency appeared satisfactory with
a Cronbach alpha value, which is higher than its value in the
validation of the English version (.85 [21], 0.88 [18]). The
English version of the WART consists of five dimensions. We
highlighted the items for compulsive tendencies (Cronbach
alpha=.85), and theitemsfor control (Cronbach a pha=.82) were
closely interlinked, in line with the literature [20].

Wefound ahighlevel of correlation between the overall WART
score and the total score for 3 dimensions—(1) compulsive
tendencies (coefficient correlation .89), (2) control (.84), and
(3) impaired communication and self-absorption (.74). These
three dimensions would have the greatest impact in
differentiating individuals with work addiction among the
population, which is in line with the literature [20]. The
reproducibility study appeared satisfactory for the whole
guestionnaire, its dimensions, and the stand-alone items.
Actualy, the Lin concordance coefficient was .90 for the entire
WART with adifference between the test and retest of 0.04 (SD
4.92), reflecting a very good reliability over time. This result
was in line with the literature on the English version, which
reported a Lin concordance coefficient for the test-retest of .83
at a 2-week interval [20-22,26]. Moreover, despite the fact that
theliterature on the English version of the WART did not report
the Lin concordance coefficient for each dimension, weretrieved
a Lin concordance coefficient higher than .80 for two
dimensions (compulsive tendencies and control) in our French
version.
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Construct Validity

Despitethefact that the French version of the WART has strong
psychometric properties, results of thefactorial analysisdid not
confirm the five dimensions of the latest study [20] but instead
confirmed three dimensions. Moreover, correlations between
items of each dimension remained weak, as well as a poor
Cronbach apha for items of impaired communication and
self-absorption. This could be explained when examining this
latest construct of the five dimensions, which was based on a
low level of the correlation coefficient (.30) [20] when we used
a cutoff set at .6 to .8 as described in the statistical section.
Moreover, the original English version of the WART had five
other different dimensionsthat were not drawn from astatistical
approach but from the five symptoms used by cliniciansfor the
diagnosis of workaholism: “overdoing” (Items 3, 5, 6, 7, and
15), “sdf-worth” (Items 8, 9, 10, 19, and 20),
“control-perfectionism” (Items 1, 2, 4, 11, 12, 16, 17, 18, 21,
22, and 25), “intimacy” (Items 23 and 24), and “mental
preoccupation-future reference” (Items 13 and 14) [18,21].
Those five dimensions were aso not demonstrated in our
analysis. However, construct differences between two language
versions of the same questionnaire are common, as seen for
Karasek [61,62], Hospital Anxiety and Depression Scale [60],
or other questionnaires[59,63,64]. Although unlikely, trandation
may have changed the weight of some items. As the
psychometric properties of the WART were mainly assessed
on university students, our sample of French workers may
emphasize some cultural specificities and work habits [65].
Cultural specificitieswould beinvestigated in subsequent work.

External Validity

We demonstrated the relationships between the WART and
VASfor “stressat work” or “ stressat home” in accordance with
theliterature[14,15,23], and we confirmed the external validity
of the French version of the WART questionnaire. The greater
therisk of work addiction, the higher the stress[18]. Conversely,
the well-being level was negatively correlated with the WART
scores, as previously reported [2]. We did not find any
significant relationships between the French-WART and
tobacco, alcohol, or cannabis addictions, but to our knowledge,
no studies have previously demonstrated such links.

Limitations

The response rate may seem low compared with other studies
also using a questionnaire in the French population [66-71].
However, we included a substantial sample size of workers,
allowing to carry out the statistical analyses with the number
of subjects required, determined a priori. Moreover, a number
of respondents followed recommendations for the validation of
the questionnaires[32-39]. Our samplesizeretrieved asufficient
prevalence of workers with a high risk of work addiction to
allow arobust analysis. Despitetheliterature reportsthat ahigh
dropout rate is inherent to this type of study with several
guestionnaires on the Internet [ 72], the number of participants
who responded to both the test and retest was higher than
commonly reported in the literature [60,61]. Our study may
haveincluded too many questionnairesin addition to the French
version of the WART, which could have negatively affected
participation [72]. Despite the observed difference of the
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construct, our study emphasized the excellent psychometric
properties of the French version of the WART in terms of
internal consistency, reproducibility, and external validity.
Furthermore, there are other validated questionnaires with an
internal construct differing from their original version [60-64].
We used some nonvalidated VAS. We did not control the size
and type of screens used by the workers to complete the
guestionnaires, which may have affected our results, especially

Ravoux et d

and astudy comparing answersto VAS of stressand well-being
throughout different supports (paper, large computer screen,
tablet, and a smartphone) is needed.

Conclusions

The French version of the WART is a valid and reliable
instrument to assess work addiction, with satisfactory
psychometric properties. Used in occupational medicine, this

tool would allow the diagnosis of work addiction and can be
easily implemented in current practice.

for VAS. To our knowledge, no studies have previously
evaluated the influence of perception side on scores at VAS;
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