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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 concern in 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 Ice 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 professionals, and teachers (n=451) via a cross-sectional Web-based survey to understand information
needs; (2) content and Web development; 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 revealed the need for simple information about crystal methamphetamine,
including what it is, its effects, and when and where to seek help or support. Feedback on a beta version of the toolkit was positive
in terms of content, readability, layout, look, 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
Cracks in the Ice booklets and flyers were 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 via the Cracks in 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):e21)   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,
crystalline form 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 a National
Ice Taskforce to provide advice to the government on the
impacts of crystal methamphetamine in Australia and 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 a rapid
growth in the number of individuals with access to the internet,
with almost 40% of the world’s population now having access
to online information [11]. In 2017, 86% of Australia’s
population were internet users [12] and an estimated 80% of
Australians use the internet to search for health information
[13]. The potential 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 is large.

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 is likely difficult for members of the community

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

Methods

Overview of the Codevelopment Process
Development of the Cracks in the Ice Community Toolkit was
a broad-reaching and iterative process, involving multiple phases
over an 18-month period. As an initial 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, individuals with a
lived experience of addiction, especially 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 designs and different iterations of the Web-based
toolkit, reviewed the beta website, 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 codevelopment process and ensured a strong
end user voice in the final Cracks in the Ice toolkit.

The development process was informed by the latest available
literature and data on crystal 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. Initial 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
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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 via paid Facebook
advertisements over a 2-week period that invited participants
to “ help to develop a website to improve access to 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 concepts and preferences
to inform development of the Web-based toolkit. At the end of
the questionnaire, all participants were given the opportunity
to provide their email address to enter the draw to win 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 full
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: “ Have you ever
used methamphetamine (also known as ice, speed, base, crystal
meth, meth, shabu, Tiny, goey or glass)? ” (Yes or No) and “
What type of methamphetamine have you used ?” (Ice [crystal],
speed or base). Respondents who reported crystal
methamphetamine use were asked a further set of items to assess
route of administration (smoking, injecting, other), history and
frequency of use, reasons for using, and intentions to use in the
future. Harms associated with crystal methamphetamine use
were assessed among the whole 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

toolkit, particularly for family and friends of people who use
crystal methamphetamine. Participants were also asked to
indicate reasons for 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 sample characteristics and summarize
interest in components of the proposed toolkit.

Phase 2: Content and Web Development
Content development occurred at multiple stages throughout
the development process. First, a preliminary 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 was to 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
basis for the development of the Cracks in the Ice key webpages,
with adaptations made as necessary (eg, adapting content to
reflect a general 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 development of webpage content.
All new content was developed by a member 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 Cracks in the Ice Community Toolkit.
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Assessment of Eligibility of External Resources
Existing resources developed 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)
generalizability, 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
a justification 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, resources were ineligible if their content
substantially overlapped with other resources already included
on the Cracks in the Ice website.

Readability Testing
To assess whether the vocabulary to be used in the developed
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 a general
population audience. This was conducted using the Oxford
English Dictionary Key to Frequency tool, where word
frequency is ranked 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 Information for Aboriginal and Torres
Strait Islander People
The preliminary site structure for the Cracks in the Ice 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. Recommendations made
included simplifying the language used throughout the webpage,
including more personal 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 also relevant to Indigenous communities, and use of
landscape imagery (eg, desert or beach) to represent the different
states and territories across Australia.

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.
Individuals who participated in the initial 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
personal and professional networks. Recruitment and beta testing
took place over a 5-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 Cracks in
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 also
invited to participate in in-house beta testing via the 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, a quiz
or bookmarking functionality to save resources), and overall
impressions.

Results

Phase 1: End User Consultation

Participants
A total of 451 participants provided consent and completed 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)
were female. The vast majority of participants (410/451, 91.5%)
were born in 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
at the time of the survey. Most respondents were employed
(279/451, 61.6%), although 10.5% (45/451) were unemployed
and more than one-quarter (125/451, 27.9%) were students. The
sample included a variety of different groups, including young
persons aged 16 to 24 years (243/451, 53.9%), parents (138/451,
30.6%), health professionals (23/451, 5.1%), and teachers
(9/451, 2.0%). A total of 4.9% (22/451) of the sample identified
as Aboriginal or Torres Strait Islander.

Patterns of Methamphetamine Use
Of the 451 survey participants, 37.8% (155/451) had used some
form of methamphetamine in their lifetime and 30.4% (137/451)
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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 “less than 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 also 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%).

Reasons for Using Crystal Methamphetamine
Table 1 summarizes the reasons given for using crystal
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 socialize” (lifetime: 51/137, 37.2%;
weekly: 25/44, 57%).

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 general practitioner
(39/137, 28.5%). Moreover, 21.9% (30/137) of crystal
methamphetamine users indicated that they would be
comfortable seeking help online; however, one-quarter (34/137,
24.8%) said that they would not feel comfortable asking for
help at all. Additionally, 51.2% (197/385) of all 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’s crystal 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 harms were as follows: 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).

Table 1. Reasons for using crystal methamphetamine among ice users.

Used weekly or more (N=44), n (%)aEver used (N=137), n (%)aReason for use

26 (59)75 (54.7)I like the feeling of being high

25 (57)53 (38.7)To escape reality

13 (30)51 (37.2)To party or socialize

19 (43)46 (33.6)To avoid dealing with issues and thoughts

16 (36)45 (32.8)To feel confident

17 (39)38 (27.7)To think more clearly

7 (16)28 (20.4)All my friends use it

13 (30)22 (16.1)I used it a bit and now I cannot stop

7 (16)12 (8.8)To help me focus at work

aParticipants could endorse multiple reasons.

Table 2. Social harms associated with someone else’s use of crystal methamphetamine (N=451).

n (%)Harm

162 (35.9)Ever had serious arguments or quarrels as a result of someone using ice

149 (33.0)Ever had friendships break up as a result of someone using ice

138 (30.6)Ever been insulted or humiliated by someone using ice

130 (28.8)Ever had family problems or marriage difficulties because of someone using ice

127 (28.2)Ever been a passenger with a driver who has been using ice

103 (22.8)Ever had financial trouble as a result of someone using ice

99 (22.0)Ever been disturbed by loud parties or the behavior of someone using ice

86 (19.1)Ever been pushed, hit, or assaulted by someone using ice

75 (16.6)Ever had your property vandalized by someone using ice
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Table 3. Reasons for visiting a website about crystal methamphetamine (N=451).

n (%)aReason

185 (41.0)To get information for myself

136 (30.2)To find out how to get help for a friend or a family member

121 (26.8)I have heard the term “ice epidemic” and want more information

123 (27.3)To get information for a friend or a family member

44 (9.8)To find out how to get help for myself

26 (5.8)I am a health professional and want more information to help a client

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

3 (0.7)I am a teacher and am looking for educational resources to use in class

aParticipants 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
a friend 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 use ice?” (134/451, 29.7%),
and “how many people use ice?” (125/451, 27.7%). When asked
to provide open-ended feedback, participants indicated they
wanted additional information about a range of topics, including
how to help a family 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
beta version of the toolkit was structured to provide information
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”).
The toolkit also included user-specific information and resources
for community groups and organizations, families and friends
of someone using crystal methamphetamine, health professionals
and emergency services workers, and schools (parents, teachers,
and students). In addition to desktop computers, the toolkit was
also optimized for mobile phones, laptops, and tablet devices.
A hard-copy booklet was also 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 crystal
methamphetamine. The decision to develop and distribute
hard-copy booklets was made in consultation with the EAG and
is consistent with previous dissemination activities conducted
by the research team.

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 all participants living in
metropolitan areas at the time of the survey and 39% (16/41)
in regional or rural areas. Over two-thirds of the sample (28/41,
68%) indicated that they knew someone who uses ice, with 39%
(16/41) identifying themselves as a friend of an ice user and
20% (8/41) as a family member of someone who uses ice. 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
Overall, feedback on the beta version of the Cracks in the Ice
Community Toolkit was positive in 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 was also positive in its feedback 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 more than 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 use ice?” webpage to reflect

the difficulties in measuring methamphetamine use in the
general population and to convey the message that although
rates of use might be low, the impact of crystal
methamphetamine use on individuals, 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. Tables 4 and 5 summarize
the key content included on the final Cracks in the Ice website
at the time of launch to the general public, and Figures 2-4
provide screenshots of key toolkit webpages.

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

ContentOverarching topic

Get the Facts about Ice

What is ice? • 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 use ice? • Prevalence of methamphetamine use and related harms in Australia
• Trends in methamphetamine use and harms in Australia

Why do people use ice? • Commonly reported reasons for using crystal methamphetamine
• Reasons young people might use drugs, such as crystal methamphetamine
• Tips for being assertive and drug refusal skills

What are the laws about ice? • Summary of the law for methamphetamine (including crystal methamphetamine)-related offences in Australia
and by state and territory

What are the effects of Ice • How methamphetamine affects the brain and body
• The short- and long-term mental health effects of methamphetamine use
• Using “ice” with other drugs, including reasons for polydrug use and the effects of using ice with stimulants,

depressants, and with medications

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

• How to support a loved one who is using methamphetamine
• Support services for Aboriginal and Torres Strait Islanders

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

DescriptionUser group

The community toolkit provides local councils, parents and citizen groups, community organizations, or concerned commu-
nity members with the appropriate tools (including factsheets, brochures, booklets, and PowerPoint presentation and talking
notes) for use at community forums and events

Community toolkit

This section provides information about helping a loved one who may be using ice, including tips for starting a conversation,
how to protect yourself, and where to get additional support

Families and friends

Factsheets, guidelines, and Web-based resources for professionals working across a range of sectors, including general
practitioners, frontline workers in hospital settings and emergency departments, frontline workers in alcohol and other drug
settings, mental health practitioners (eg, psychologists, social workers, and counselors), paramedics, and police services

Health professionals

Access to information and resources for parents, teachers, and students, including webinars, factsheets, and interactive gamesSchools
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Figure 2. The Cracks in the Ice Community Toolkit home page (at time of launch).

Usage Statistics
The Cracks in the Ice Community Toolkit was officially launched
on April 3, 2017. In the 3 months immediately 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 use ice?, the Community Toolkit,
and What is ice?. Since launch, a total of 25,480 hard-copy
Cracks in the Ice resources (14,040 booklets and 11,440 flyers)
have been distributed to individuals, organizations, and
communities across Australia. Of these resources, 60.93%

(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 via the Cracks in the Ice website.

A full evaluation of engagement with the website is planned to
determine who is visiting the website, the usefulness of the
Web-based toolkit among visitors, and to better understand how
people respond to the information provided in the toolkit. These
data will be used to better tailor and target the information and
resources on the Cracks in the Ice Community Toolkit.
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Figure 3. Screenshot of the Community Toolkit page (at time of launch).

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 Cracks in
the Ice, a Web-based toolkit 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 members across the country and expert collaborators
and researchers over an 18-month period. The initial Web-based
survey conducted with end users provided important insights
into the information needs of the Australian community in
relation to crystal 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 crystal
methamphetamine were considerable in 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 social
harm from someone else’s use of ice Thus, the majority of the
sample had lived experience of the impacts of crystal
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 be from
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.
Additionally, just over half of the whole sample (197/385,
51.2%) said they did not feel effective treatments were 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 mental 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 online for 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 Ice 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 beta testing survey indicated that the Web-based toolkit was
well received by end users as a source of information about ice.

Overall, the beta-testing results were overwhelmingly positive
and served to both reinforce the development work conducted
thus far and further refine the toolkit to ensure it was as relevant,
acceptable, and appealing as possible for the target audience.

Three key areas for improvement emerged from the beta-testing
process. First, end users indicated that they wanted an increased
level of engagement and personal connection with the site. In
response to this, additional images and infographics were
included across the website. Specifically, photos were paired
with real quotes from individuals about their experiences related
to methamphetamine and prominently displayed on all key
pages across the Cracks in the Ice site. For example, the
homepage was modified to include a rotating 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 data indicated 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 several
webpages, for example, including drop-down menus on the
homepage, adding “Related Content” links on each page to
allow users to easily navigate to similar content, and using the
Show and Hide functionality to collapse large amounts of text
into smaller sections. Third, beta testing revealed that there was
a need to better covey a “low prevalence of use, yet high impact”
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 developed to convey the message
that although rates of use might be low, the impact of crystal
methamphetamine use on individuals, families, and communities
is substantial.

Community Response and Future Directions
Importantly, beta-testing data confirmed that end users valued
the toolkit’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 crystal methamphetamine. Given the
considerable focus on ice use in Australia in recent times and
the potential for misinformation about crystal methamphetamine
to be disseminated via the media and the internet, a key strength
of the Cracks in the Ice Community Toolkit is the 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. Since its launch, community response
has been positive, with steady increases in visitors to the Cracks
in the Ice 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
as a companion resource to 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 final 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 individuals 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 general
Australian population, and prevalence 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
is likely 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
the internet, and in particular, Facebook. Nonetheless, the survey
methodology was successful in identifying key knowledge gaps
and information needs in the community, as well as design and
aesthetic preferences for 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

Cracks in the Ice for 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 developed
by expert health professionals). Nonetheless, there is 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,
via convenience sampling, and may not be representative of the
general population. Fortunately, the Cracks in the Ice
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 crystal
methamphetamine in Australia. Ultimately, the toolkit provides
the Australian community with a central 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.
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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 via the Internet, for depression. However, CBT is a complex 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: The aim of this study was to investigate how the users of smartphone CBT use and benefit from various components
of the program.

Methods: This is 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 difference in 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 allocated 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 complete one session, during
which they spent 62 min (SD 96) on the app. There were no statistically significant differences in 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 decrease the distress level, with “What would be your advice to a friend who has a similar 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 alleviating
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/6u6pxVwik)

(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 is indeed 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
also 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 overall 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 examine the 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
technologies, however, is opening new opportunities to monitor
the delivery of CBT skills and to study differential contribution
of various components of CBT. The CBT itself can be delivered
remotely [12], and the patients’ progress can be remotely
monitored [13,14]. Ecological momentary assessment or
experience sampling enables more fine-tuned follow-up of

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-resistant 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]
were randomized 1:1 to the intervention 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-II [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, as well 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 behavioral model. The
sessions introduce mind maps in which the patient can enter
details of the situation and his reactions to 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.

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 personal experiment
task. After his own experiments, the patient can recommend
certain activities by clicking on “Nice!” button and the number
of “Nice!”s will 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 a mind map to work on. The first 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.

Figure 1. A screenshot from Kokoro-App.
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Figure 2. A screenshot from Kokoro-Web.

The second item is called “% Calculator,” which does similar
things as the fact glasses. It asks, “How confident are you in
your thought AAA?” then lets the patient choose between 1%
and 99%. Then it asks, “So you think your thought AAA is 99%
correct. But then what can there be in your other 1%?” 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
is “friend’s call.” The item says, “Ring, ring, ring. You have
just received a phone call from your best friend, saying AAA.
What advice would you give to her?” The rest is the same. The
last item is “What-now microphone.” The item goes, “Let’s just
suppose that your thought AAA is true. If so, what can be done
now?” The patient will then make an action statement, and the
item will then ask, “What if you did do XXX, how would you
be feeling?”

The epilogue session summarizes all the previous sessions and
also provides tips for relapse prevention.

Each session is expected to take 1 week. The new session can
be opened only a week after the last session was started and
after one homework has been completed.

Kokoro-Web
All the activities of the patient with Kokoro-App are uploaded
to the central server and can be viewed on Kokoro-Web (Figure
2) by the patient, as well as by his treating physician.
Kokoro-Web was developed seamlessly and integratively with
Kokoro-App. The communication between the app and the
server through the Internet was certificated by Secure Sockets
Layer.

Statistical Analyses
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.

We next subdivide the patients into beneficiaries and
nonbeneficiaries from Kokoro-App at the median change score
of the PHQ-9 and compare each group’s use of the Kokoro-App.
Because the same patient contributed a variable number of mind
maps, behavioral activations, or cognitive restructurings to
account for the within-person clustering effect, we used the
mixed effects model where appropriate. Given the observational
and hypothesis-generating nature of this study, we set the
threshold for statistical significance for each comparison at
nominal P<.05 throughout. We used STATA (StataCorp) version
14.

Results

Patient Characteristics
Table 1 summarizes the baseline demographic and clinical
characteristics of the cohort. Patients were typically around 40
years of age, had some higher education, slightly more than half
were in some employment, and slightly less than half were
married. They had had several depressive episodes, had been
in the current depressive episode for almost 2 years, and were
in moderately to severely depression at baseline.
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Table 1. Baseline demographic and clinical characteristics of the cohort.

Mean SDa or n (%)Characteristics

Demographic

40.2 (8.8)Age (years), mean (SD)

46 (57)Women, n (%)

14.6 (2.5)Education (years), mean (SD)

Employment status

34 (42)Employed full-time, n (%)

7 (9)Employed part-time, n (%)

21 (26)On medical leave, n (%)

6 (7)Housewife, n (%)

0 (0)Student, n (%)

0 (0)Retired, n (%)

13 (16)Not employed, n (%)

Marital status

34 (42)Single, never married, n (%)

13 (16)Single, divorced, separated or widowed, n (%)

34 (42)Married, n (%)

Clinical

31.8 (10.8)Age of onset at first episode (years), mean (SD)

3.4 (4.9)Number of previous depressive episodes, mean (SD)

24.2 (46.3)Length of current episode (months), mean (SD)

13.5 (5.5)PHQ-9b at baseline, mean (SD)

28.2 (11.2)BDI-IIc at baseline, mean (SD)

aSD: standard deviation.
bPHQ-9: Patient Health Questionnaire-9.
cBDI-II: 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 sessions and also 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 behavioral 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 frequently.

Behavioral Activations
We analyzed the behavioral activations completed by the
patients according to their frequencies, the level 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
levels of mastery or pleasure expected or achieved were typically
in the range 3 to 5 on a scale of 0 to 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.

Mean (SDa), range, and medianUse statistics

Overall

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

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

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

Self-monitoring

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

Mind maps, no. completed per person, by emotion

3.2 (3.7), 0-16Sad or depressed, mean (SD), range

3.0 (3.3), 0-18Anxious or worried, mean (SD), range

2.4 (3.4), 0-16Angry, mean (SD), range

1.9 (3.1), 0-20Happy, mean (SD), range

Level of emotion recorded (on a scale of 0-5)

3.4 (1.3)Sad or depressed, mean (SD)

3.5 (1.3)Anxious or worried, mean (SD)

3.5 (1.3)Angry, mean (SD)

3.2 (1.3)Happy, mean (SD)

Behavioral activation

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

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

4.5 (2.8)Mastery expected, mean (SD)

4.3 (3.0)Mastery achieved, mean (SD)

4.8 (2.7)Pleasure expected, mean (SD)

4.7 (2.9)Pleasure achieved, mean (SD)

Cognitive restructuring

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

Cognitive restructuring items used, per person

2.0 (2.0), 0-11Fact glasses, mean (SD), range

1.5 (1.8), 0-10% Calculator, mean (SD), range

1.5 (1.6), 0-7Friend’s call, mean (SD), range

1.4 (1.5), 0-7What-now microphone, mean (SD), range

aSD: standard deviation.
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Table 3. Behavioral activations: top 10 activities in terms of frequency and their mastery or pleasure levels.

PleasureMasteryFrequency (number of reports)Activity

Achieved

Mean (SD)

Expected

Mean (SD)

Achieved

Mean (SD)

Expected

Mean (SDa)

5.7 (2.9)5.9 (2.7)5.0 (3.3)5.2 (3.0)95Listen to favorite music

4.8 (2.8)5.3 (2.7)4.5 (3.3)4.9 (3.0)71Read books and magazines

3.8 (2.5)3.8 (2.2)3.1 (2.6)3.5 (3.2)50Brew and drink coffee

3.4 (2.2)3.8 (2.1)2.3 (1.9)2.9 (2.5)41Hum a tune

4.5 (2.4)4.4 (1.9)3.9 (2.5)3.6 (2.0)36Take a long bath

3.5 (2.1)3.6 (2.0)3.9 (2.4)4.3 (1.9)33Throw away something you don’t need from the drawer

8.3 (2.1)8.4 (1.8)8.3 (2.2)8.4 (1.8)27Go to a coffee shop after lunch

4.4 (2.0)4.1 (2.0)3.3 (2.1)2.9 (2.0)24Put some bath powder in the bathtub

2.5 (2.3)2.7 (1.1)2.6 (2.2)2.9 (1.7)21Close your eyes for 3 min

3.3 (2.2)3.1 (1.1)3.4 (2.3)3.0 (1.4)20Take a different route on the way back home

aSD: standard deviation.

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

Mastery achieved, mean (SDa)Frequency (number of reports)Activity

9.7 (0.6)3Test-drive a new car

8.3 (2.2)27Go to a coffee shop after lunch

8.3 (2.9)3Exercise

7.8 (2.9)4Call up an old friend

7.2 (1.2)6Go to yoga with a friend

6.7 (1.5)3Go to a hairdresser

6.6 (3)7Go to a gym

6.5 (0.8)8Walking

6.5 (3)4Get a haircut

6.3 (2.8)13Go to a meal with a friend

aSD: standard deviation.

Table 5. Behavioral activations: top 10 activities in pleasure achieved and their frequencies.

Pleasure achieved, mean (SDa)Frequency (number of reports)Activity

9.7 (0.6)3Test-drive a new car

9.0 (1.4)4Call up an old friend

8.7 (2.3)3Exercise

8.3 (2.1)27Go to a coffee shop after lunch

7.8 (1)6Go to yoga with a friend

7.4 (1.5)5Call up a family and hear their voice

7.2 (2.3)13Go to a meal with a friend

6.8 (2.9)17Go out for a luxurious lunch

6.6 (2)8Take a walk

6.3 (3.8)4Nail art

aSD: 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). Typically, the level of emotion went down from
approximately 3.5 to 2.1, showing a reduction greater than 1
point, on a scale of 0 to 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 change in emotion level
was −1.6 (SD 1.3), −1.5 (SD 1.3), −1.4 (SD 1.3), and −1.3 (1.3),

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

Contrasts Between Beneficiaries and 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, although the
beneficiaries tended to report a slightly higher level of happy
emotion.

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

Mastery achieved-expected, mean (SDa)Frequency (number of reports)Activity

1.3 (2.3)3Exercise

1.0 (1.4)4Buy a comic book at a convenience store

1.0 (1.7)3Call up an old friend

0.8 (1.3)5Do a makeup

0.8 (1.3)5Call up a family and hear their voice

0.8 (1.0)4Go see a movie

0.7 (0.6)3Test-drive a new car

0.7 (2.1)3Nail art

0.6 (1.7)32Take a long bath

0.5 (1.0)21Put some bath powder in the bathtub

aSD: standard deviation.

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

Pleasure achieved-expected, mean (SDa)Frequency (number of reports)Activity

1.0 (1.7)5Do a makeup

1.0 (1.7)3Call up an old friend

0.7 (0.6)3Test-drive a new car

0.6 (1.9)15Go out for a luxurious lunch

0.6 (0.7)9Say hurray!

0.6 (2.7)8Borrow and watch a DVD

0.6 (2.9)7Go to a gym

0.5 (1.0)21Put some bath powder in the bathtub

0.4 (1.2)31Take a long bath

0.4 (1.7)25Throw away something you don’t need from the drawer

aSD: standard deviation.
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Table 8. Changes in emotion levels by cognitive restructuring items. The statistical test was done with within-situation paired t test.

P valueChange, mean (SD)After, mean (SD)Before, mean (SDa)Item and emotion

Fact glasses

<.001−1.5 (1.3)2.4 (1.3)3.5 (1.3)Sad or depressed (n=68)

<.001−1.5 (1.2)2.2 (1.4)3.7 (1.1)Anxious or worried (n=61)

<.001−1.1 (1.3)2.3 (1.3)3.8 (1.2)Angry (n=44)

% Calculator

<.001−1.3 (1.3)2.2 (1.2)3.5 (1.3)Sad or depressed (n=48)

<.001−1.6 (1.2)2.1 (1.4)3.7 (1.1)Anxious or worried (n=49)

<.001−1.5 (1.3)2.2 (1.1)3.8 (1.3)Angry (n=33)

Friend’s call

<.001−1.5 (1.3)2.1 (1.2)3.6 (1.3)Sad or depressed (n=50)

<.001−1.7 (1.3)2.1 (1.2)3.7 (1.2)Anxious or worried (n=46)

<.001−1.4 (1.3)2.0 (1.1)3.4 (1.3)Angry (n=30)

What-now microphone

<.001−1.4 (1.3)2.0 (1.2)3.4 (1.3)Sad or depressed (n=41)

<.001−1.8 (1.2)2.1 (1.2)3.9 (1.1)Anxious or worried (n=45)

<.001−1.2 (1.3)2.4 (1.2)3.6 (1.3)Angry (n=30)

aSD: 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 behavioral 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 a long bath”
(more frequent among nonbeneficiaries). The time categories
of activities chosen were also different: the beneficiaries chose
activities likely to require 60 min, whereas the 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 days for each session.
Over the course of 9 weeks, on average, they completed 10
mind maps for self-monitoring own emotions and thoughts,
conducted 14 behavioral activation personal experiments, and
filled in six cognitive restructuring worksheets.

To the best of our knowledge, this study is the first study to
examine specific details of behavioral 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 pleasure levels, around 4 to 5, a number of candidate activities
emerged that achieved higher than expected mastery or pleasure.
Such activities included, among others, “Test-drive a new 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 also 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 also conducted significantly more cognitive
restructuring tasks, especially using % Calculator.

Limitations of the Study
These are several caveats in the interpretation of the current
findings. First, although the original study was an RCT
examining the value of adjunctive use of Kokoro-App, this
study is by nature an observational 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 symptomatology.
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,
we did 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, “Take a long 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 people living in
different cultural traditions. The candidate activities list must
certainly be culturally adapted when Kokoro-App is transferred
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. This is 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

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. % Calculator 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. This finding is in line with
a growing number of RCTs showing similar effectiveness of
behavioral activation in comparison with the full 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. Development
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 this is 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 a coach plus usual care would be more effective in reducing depression compared with usual care plus an 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, t41=1.05, P=.30; mean difference=2.3,
95% CI −2.1 to 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, t45=−0.80, P=.43; mean difference=1.3, 95% CI −4.5 to 2.0). The process evaluation 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 was a mean 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 care that participants were receiving. Future trials need to engage clinicians at an early stage to articulate
where Web-based therapies fit into existing clinical pathways; Web-based therapies should be available on mobile devices, and
logging in should be easy. The role of the coach should be explored in larger trials.

Trial Registration: Australian New Zealand Clinical Trials Registry (ACTRN): 12613000015741;
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=363351&isReview=true (Archived by WebCite at
http://www.webcitation.org/6wEyCc6Ss).

(JMIR Ment Health 2018;5(1):e5)   doi:10.2196/mental.8510
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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 social burden [2]. It
is also a significant risk factor for suicide [3]. Most treatment
of depression occurs in primary care. However, there is limited
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].

There is increasing 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], interpersonal therapy [8], and psychodynamic
therapy [9]. However, most RCTs of Web-based therapy have
been in “community samples” often recruited from the Internet.
These populations are self-selecting, and although 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 come from a variety
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 a telephone helpline [15], or from US academic
internal medicine clinics [16]. In contrast, a head-to-head
comparison of guided versus unguided Web-based problem

solving therapy in a population of mildly depressed participants
recruited via newspaper and television adverts in 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, a guided 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 almost 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; as to date, most of the literature
emphasizes the 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 is based 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 people in its first 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 a third 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, there is universal health care, with most people
having a family doctor. Mental health care is generally 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 this in
people referred to secondary mental health services with
depression. We chose giving an information pamphlet as a
control because this seemed like a low 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 participants were 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 criteria were
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 the trial.

Interventions
The control group received their normal clinical care. They were
also given a pamphlet describing different websites that 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 participants in the intervention group, the intervention
consisted of the following:

1. An invitation to use The Journal supported by a coach who
provided patients with weekly email, text message, or
telephone contact. The coach had a guideline 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
clinicians at 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. This familiarized 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
minimal 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
envelopes 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 alpha of .05 and a power of 80%. Allowing for a 25%
(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 envelopes.

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 Methods
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 a repeated measure model to account for missing
PHQ-9 values. This model analyzed the scores with gender
(female and male), ethnicity (Pakeha [non-Maori New
Zealanders], 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 a repeated 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 a significant reduction in symptoms, which
we define as a score of 9 or less or a 50% decrease in individual
PHQ-9 scores from baseline to 12-week follow-up. Chi-square
was used to test differences in proportions.

Process Evaluation
We conducted a process evaluation to explore the
implementation, receipt, and context of the intervention to help
understand the results following 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 interviews that asked open-ended questions
about participants’ experience of the website, the content of the
program, and the experience of having a coach. Interviews were
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 a purposive sample
of participants with an even gender balance. We would stop
interviews once no new themes were identified. We also planned
focus groups to interview clinicians in the community mental
health teams about their experience of seeing participants who

had used The Journal with a coach. 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 Committee ref 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
covers the southern urban part of the North Shore of Waitemata
DHB and Rodney, which covers the more rural 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
scores in the control group at week 12, we also tested statistical
significance of the difference in mean PHQ-9 scores at week
12 with a Mann-Whitney test. This confirmed that the difference
was not statistically 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 (t41=1.05, P=.30; mean difference=2.3, 95% CI
−2.1 to 6.7).

The repeated measures modeling showed the scores on the
PHQ-9 were not statistically significantly associated with gender
(F60=0.65, P=.42), ethnicity (F60=0.74, P=.39), age (F60=0.79,
P=.46), group (F60=1.26, P=.27), and the interaction between
group and PHQ9 (F205=0.46, P=.71). The scores of PHQ-9
differed statistically at the different time points (F186=40.66,
P<.001).
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Figure 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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Table 1. Baseline data.

Control (N=28)Intervention (N=35)Variable

Gender, n

1316Male

1519Female

42 (23-64)43 (21-65)Age in years, mean (range)

Ethnicity, n

2021European New Zealander

22Maori

612Other

Referral source, n

1426Primary care

149Other

18.0 (5.7)17.1 (5.2)PHQ-9a (SD)

74 (27)78 (21)SF-36b physical function (SD)

27 (19)31 (19)SF-36 social function (SD)

8.0 (1.7)8.0 (1.8)EQ-5Dc (SD)

aPHQ-9: Patient Health Questionnaire-9.
bSF-36: short form-36.
cEQ-5D: EuroQol-5D.

Table 2. Summary scores of Patient Health Questionnaire-9 (PHQ-9) at four time points.

12 weeks6 weeks2 weeksBaselineSummary statistic

Intervention

(N=35)

Control

(N=28)

Intervention

(N=35)

Control

(N=28)

Intervention

(N=35)

Control

(N=28)

Intervention

(N=35)

Control

(N=28)

7.3 (4.9)10.4 (7.7)10.1 (5.9)11.5 (7.2)11.5 (5.2)12.4 (6.4)17.1 (5.7)18.0 (5.2)Mean (SD)

771013111217.519Median

13 (37.1)6 (21.4)10 (28.6)5 (17.9)6 (17.1)3 (10.7)1 (2.9)1 (3.6)Missing values (%)

3.1 (7.1 to −0.8)

F43=2.61

P=.11

1.4 (5.2 to −2.5)

F47=0.51

P=.48

0.9 (4.1 to −2.2)

F53=0.37

P=.55

0.9 (3.6 to −0)

F60=0.37

P=.55

Difference in mean scores
(95% CI) and results of one
way analysis of variance

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 (χ2=1.57, P=.21). To assess a significant reduction
in symptoms, we used the last observation carried forward for
those participants who had at least two measures on the PHQ-9.
This showed that 22 of the intervention 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 (χ2=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; t45=−0.80, P=.43; mean difference=1.3, 95% CI −4.5 to

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; t61=−0.50, P=.62;
mean difference=−0.5, 95% CI −2.3 to 1.4). Participants in 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; t46=−0.96, P=.35; mean
difference=−0.6, 95% CI −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; t42=0.9, P=.40,
95% CI for difference −7 to 19. Intervention group: n=22, mean
SF-36 social function=60, SD=22; control group: n=22,
mean=59, SD=30; t42=0.14, P=.90, 95% CI for difference −15
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to 17). There were also 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;
t42=−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 participants took a mean of 2.4 days off
work at 12 weeks compared with 12 of 22 participants in the
intervention group who took a mean of 1.5 sick days (t42=−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
group in the 12 weeks was 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 lessons completed and change in PHQ-9
scores at 12 weeks (Spearman rho, ρ=.1, P=.60) or between the
number of contacts with the coach and change in PHQ-9 scores
at 12 weeks (ρ=.4, P=.07).

We conducted nine structured qualitative interviews with 5 male
and 4 female participants who had been randomized to The
Journal. Interviews took place at a mutually convenient location,
which in most cases was a community mental health team base
or the person’s place of work. The themes that arose from
peoples’ experience of using the website included technical
difficulties with access and not being able to view future lessons
as barriers to engagement. Furthermore, at the time of the trial,
The Journal could not be used fully on a mobile 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, as illustrated in the following quote:

I 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 I found that that really
got me thinking about it and to figure out how I could
do it. [034;3]

Participants found some lessons too long and complicated. They
found the coach was helpful for motivation and support, as
illustrated in the following quote:

I think that if I had been doing it on my own I would
have struggled…but when I got a bit mixed up with
it she (E-therapy Coach) was able to say well ok this
is what this is and...so I thought the combination of
the two (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:

One of the lessons I did have a bit of a relapse
because she said that I had done it all wrong, and I
got quite upset...And so she went away and it was a
bit open ended and all I could think of was that I had
done it all wrong. [039;6]

The feedback from the coach was that some people were not in
a “therapeutic space” when accessing help online. When seeing
clinicians face-to-face, the act of going prepares individuals to
enter a psychological as well as physical space to 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 were in places such as supermarkets where 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 times to 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
extra resource 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 differences in outcomes.

Limitations
The strength of the study is that it is one of the first trials of a
guided therapy compared with unguided therapy in a secondary
care setting. It also showed that it was feasible to use a coach
in this setting. The main weakness was the trial 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 difficulties recruiting the planned sample
size in a clinical setting.

There was also the problem of contamination: (1) the clinicians
could use The Journal with patients allocated to the usual care
group and (2) The Journal is freely available online, so any
participant in the study could access it. There was little we could
do to prevent clinicians and patients from using The Journal
who were not in the intervention group. However, our
experience is that clinicians or patients in secondary care do not
widely use The Journal. 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
The findings in this study are similar to the REACT study [18],
which found no difference between guided and unguided
therapies in UK primary care. As in the REACT study, we found
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
difficulties with ease of access as it 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 alternatives to face-to-face therapy,
then they need to be easily accessible and do what they promise.

This study also indicates that training for patients in the use of
a remote coach would be helpful. The training should include

explaining the purpose of the coach, state that patients will not
be “judged” if they do not complete or miss lessons, what to do
if lessons are missed, and the need to be in an appropriate
physical place when engaged in coaching. Future studies could
include tests of technological ability as a predictor 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 complete the program
from both the coach and participants could be investigated as
predictors of completion of Web-based programs.

Conclusions
Larger studies in clinical populations in 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, this is 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, as well as clinicians in a codesign process. We used a human-centered codesign design studio methodology 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. Issues regarding the safe
incorporation of alerts generated by the app into face-to-face clinical services were raised by clinicians (ie, responding in a timely
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 technology- (app) based interventions, it is critical to understand and incorporate, in a meaningful way, the expectations
and motivations of both young people and clinicians.

(JMIR Ment Health 2018;5(1):e9)   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 impairments in
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
interpersonal 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 recommendations within 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 specifically 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 clinicians receive
feedback about treatment progress [12,13]. Furthermore, even
without the clinician having this information, 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 be irregular 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].

Self-Monitoring
Self-monitoring offers a potential solution; this involves a young
person regularly completing a symptom measurement tool in
between their face-to-face appointments. This allows the capture
of information about current depression and suicidal ideation
symptoms. Self-monitoring is increasingly becoming part of
self-management programs in general health areas [14-17] and
has been shown to be effective in improving symptoms in adults
with depression [24]. Self-monitoring overcomes problems with
retrospective recall and captures the natural 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 this might relate to changes in circumstances
or life events. It can educate individuals about the conditions
under which symptoms deteriorate or improve and thus can
increase self-efficacy in relation to managing symptoms [20,28].

Utilizing Technology
Web-based technology accessible via handheld devices offers
the opportunity to implement real-time symptom
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 relative 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 developed
monitoring within a self-directed online cognitive behavioral
therapy (CBT) intervention (SPARX: Smart, Positive, Active,
Realistic, 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
a tablet, 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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Mobile Phone Apps
There are a large number of existing apps that monitor mood,
although with a few 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] available via an app [57,58]. A suite
of recommendations are appearing with regard to the features
that suicide prevention apps should include [57]. These include
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 ability 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 a very small body of research that has investigated the
features young people would like to have incorporated in such
an app [47,63], and of an app developed and beta-tested by Paul
Stallard and colleagues in the United Kingdom in consultation
with young people [55].

Consumer involvement in the concept development and design
of apps for young people has been cited as crucial to ensure that
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 via an app for young people receiving 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
developed 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 users and designing a solution
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 partnerships in research [69], the codesign
process described below was undertaken within overarching
complementary youth participation principles, including
ensuring clear expectations from team members about the scope
of each person’s contribution; being flexible, providing

resources, and supporting involvement to limit barriers to
participation; valuing diverse forms of experience (as previously
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 (OYH); in a tertiary mental health
service; and in secondary mental health services, headspace
[71], all located in Melbourne, Australia. OYH is a public mental
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 delivery 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
eligible to participate if they were aged 18 to 25 years and were
current or former clients within these services for the treatment
of depression (any level of severity), which may have also
included suicidal ideation as well as self-harm (suicide-related
behaviors). However, we excluded those who had experienced
these suicide-related behaviors in 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 also
recruited via a chain-referral 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), a clinical 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. On the basis
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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 algorithm that generates automatic alerts at prespecified
mood levels to 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 developed
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 the individual 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 general inductive approach was used for analysis, which
allows findings to 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

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 issues that 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 developed
via discussion. As new codes emerged, these were incorporated
and field notes and photographs were re-examined. These codes
were then 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 “a wellness 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 Workshops 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 participants was 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
overwhelming 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
done with 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

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 a 9 might be like super high...for someone else
6 might be really high...or I 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:
“space 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 a potential further innovation being to provide notifications
about what appears to improve mood “I 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 also 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, a graph 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.

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 people were unanimous in 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 calm the
user, games, music, breathing exercises, and videos (eg,
inspirational, funny, or of their support people providing support
messages).

This feature represents the “internal coping strategies” element
of the Stanley and Brown’s safety planning app [56]. Distraction

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

Brief Interventions
These brief interventions were designed by young people to 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 loved ones and messages that 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 apps that have a suicide
prevention function [61].
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Table 1. Algorithm of “interventions” made available according to mood monitor ratings.

Levels of interventionWell-being rating

Positive affirmationLow risk

Positive affirmationLow to medium risk

Link to care package

Positive affirmationMedium risk

Link to care package

Link to distractionMedium to high risk

Prompt to ask if user wants to talk to a friend or support person

Prompt to ask if user wants to fix an appointment with a clinician

If user responds to the prompt stating they feel safe:High risk

Prompt to ask if user wants to fix an appointment with a clinician

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
a clinician 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
a one-touch option to access emergency services for immediate
crisis intervention, as well as a one-touch option to call or
message (using a preprogramed default message) their support
person, and a one-touch option to see their 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 lists to find a phone
number and to construct a message about their distress and need
for help in times when they were experiencing intense levels of
distress and suicidal ideation: “even just like if you just
preprogrammed into the app just you know like a list 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 a family member or friend or selected member’ who knows
you are using this app and knows your history.”

Young people 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
aware that crisis services, such as telephone helplines, were not
always able to provide a timely service. Young people did think
it was important that their clinician had access to the information
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:

The idea isn’t that you have access to your clinicians
at all times of day...it is very clear that this is not what

this is...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 all 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
sessions with 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
note that it would be clinically useful to incorporate a discussion
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
sessions and included in the clinical record. It was the clinician’s
view that, although the app allowed the young person to monitor
his or her mood in real time, it would not be feasible for
clinicians to have access to or respond to these data in 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.

The clinician 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 a young person could rely on the digital 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 a delay 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.

Potential Adverse Therapeutic Effects of the App
Clinicians highlighted a potentially counterproductive effect of
one feature of the app (the function allowing a preprogramed
default message to be sent when a young person was distressed),
in that it could create a learned 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 were in 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 developed 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 as well as issues with the accessibility to timely response
in times of crisis were considered critical. One way of addressing
this was to design embedded interventions to enable young
people to manage their own distress. The development of the
app, using a codesign process, is a significant 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.
The inclusion of both clinicians and young people in a codesign
process highlighted disparate needs, motivations, and intentions
for the app, and by incorporating the views of both, the app has
promise as a tool to assist both clinicians and young people in
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, we imposed criteria on inclusion that
required that we only include older 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 others would be aware of their
history of depression and suicide-related behaviors. Thus, the
app may not be relevant or acceptable to all young people or to
those accessing different kinds of services. Young people in the
codesign workshops had some awareness of this and highlighted
the need for customization because “young people” are not a
homogenous group, but all have different needs and preferences.
Customization has been highlighted as important 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], there is a
need to robustly test the app for efficacy and safety, including
testing that the innovative mood rating function is a reliable and
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
clinical 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
highlights that 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 a recently 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 a positive approach to mood monitoring,
which also aligns with previous findings [65,51], and resulted
in this function being named a “well-being tracker.”

The inclusion of distractions, which are essentially self-soothing
interventions or “internal coping strategies” as well as one-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]. Overall, 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
commercially available apps [49].

Young people clearly expressed a need to have mechanisms to
overcome help-seeking barriers when they were very distressed,
consistent with what is described as help-negation in the
literature [25]. This echoes findings relevant to the development
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 people taking
an active role in their help seeking. This highlights the need to

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 safety
of their clients, consistent with concerns raised in similar studies
[50]. They highlighted that there was no capacity for clinicians
to receive or respond to mood monitoring data from their clients,
except within their scheduled 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 services would, for example, ensure
that the full advantage of real-time mood monitoring could be
realized in terms of identifying and intervening with young
people in real time to deal with acute risk of suicide rather than
using the app as a digital diary.

Conclusions
Extending and enhancing treatment services for young people
with depression are important goals 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, although 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 interventions to ensure the needs
of young people as well as clinicians, and the services in which
they are working, are addressed in the design of the intervention.

For clinicians, the app has been designed to assist with ensuring
guideline concordant care (symptom monitoring). For young
people, it addresses their 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 access to 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: Goal 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 social 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 importance to 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):e7)   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 changes in 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, interventions in mental health through the Internet have
appeared as more cost-effective than traditional interventions
[13,14]. However, acceptance by patients and professionals of
emerging technologies in the treatment of mental disorders is
currently limited, but it could be increased by providing more
information about it [15,16]. In any case, it seems clear that
these technologies 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].

Suicide is a serious public health issue, representing one of the
main causes of unnatural death worldwide [20]. More than
800,000 people die each year by suicide, the global suicide rate
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 as Italy, 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 a history of mental illness and previous
suicide attempts are the main risk factors among the general
population [29-31]. In this regard, affective disorders, and major
depressive disorder in particular, are the mental conditions that
involve the highest risk for suicide [32], especially in the 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 programs in many health care
networks [35-37]. However, the stigma associated with mental
health care and the difficulties in early detection of the risk for
suicide have led to considering the possibility of using emerging

technologies to 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 suicide ideation [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]. This is
why technologies such as Twitter, Facebook, forums, text
messages, and mobile apps can be of relevance in the area of
suicide prevention [48-56]. However, their use is still 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 (EUREGENAS),
which includes 11 regions with diverse experiences and attempts
to advance in the field of suicide prevention in Europe. In
particular, we wanted to explore the perception of facilitating
factors and barriers related to the use of emerging technologies.
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 a list of possible
stakeholders of interest was proposed. Three main categories
of stakeholders were established with different subcategories.
The first category corresponded to stakeholders in the political
and public management context, designating this category as
decision and policy makers (DPM). The second category of
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stakeholders corresponded to professionals working in the area
of mental health, designated as mental health professionals
(MHP), and the third one corresponded to professionals related
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 experience in the field of suicide.
• Age between 18 and 65 years.

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

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 is a form of e-mental health aimed at suicide
prevention, making use of information and computer technology.
Some examples of emerging technologies applied to suicide
prevention were provided in the questionnaires (Textbox 1).

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

Table 1. Categories and subcategories of stakeholders.

SubcategoryCategory

European networks focusing on mental health promotionDecision and policy makers

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 (mental health care centers, hospitals)

Private companies influencing policy (health insurance)

Media

Educational setting, policy makers

Professionals working in financial services and human resources

General practitionersMental health professionals (for
youth, adult and elderly)

Psychologists (inpatient, outpatient)

Psychiatrists (inpatient, outpatient)

Emergency physicians (on call doctors in 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)

Educational setting (schools, school counselors)

Professionals in the social area (community social workers, home help workers, youth workers, social welfare
services)

Nongovernmental organizations
(NGOs)/social area

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 (police, penitentiary police, coroners)

Pharmacists
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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 helping (mild to moderate) suicidal people at decreasing their symptoms
through self-help).

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

4. Chat websites (ie, online discussion in a chat room aimed at helping suicidal people through a crisis).

5. Internet forums on suicide and suicide prevention in which suicidal and nonsuicidal people share their thoughts.

6. Social networking websites on suicide prevention (eg, Facebook, Twitter).

7. 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
questionnaires via face-to-face and 25 questionnaires via email).
The most frequent reasons for nonperformance of questionnaires
were the incorrect filling of the questionnaire and the absence
of a reply 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 all; 5=absolutely):

• Further information through training
• Further information through newsletters
• More automated apps
• Easy access
• Guaranteed anonymity
• Time-saving
• Cost-saving
• Free, with no extra costs

Barriers
What prevents you from using/recommending suicide prevention
based on emerging technologies?

(1=yes; 0=no):

• Lack of availability
• Too expensive

• Too time-consuming
• Lack of reliable apps
• I do not know their uses
• I am not interested
• I lack the skills
• I lack the knowledge

The questionnaire was administered to a total 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 data analysis of the questionnaires was performed through
2 different statistical methods. First, a multidimensional scaling
(MDS) PROXimity SCALing (PROXSCAL) was used to detect
the underlying dimensions of the facilitating factors for 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 hierarchical cluster analysis. Finally,
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.

Percentage (%)NGOcMHPbDPMaCountry

11.5151914Belgium

14.231217Finland

7.21299Germany

7.791310Italy

7.731910Romania

7.291110Slovenia

37.0459217Spain

7.581310Sweden

10013219787Total

aDMP: decision and policy makers.
bMHP: mental health professionals.
cNGO: 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 structure is 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 assessments for each aspect, the interest lies in 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 aspects related to cost for professionals:
training costs (Training), cost in time (Time and Automated),
and economic cost (Cost). At the opposite end are the facilitating
factors related to aspects that 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.

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. The lower area includes facilitating
factors related to the benefits from their use, which are as
follows: Cost, Time, and Free. Therefore, Dimension 2 opposes
facilitating factors that 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 populations is
obtained. In this case, the weight 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
technologies (Training, Accessible, Anonymity, and Automated)
and on the variety of benefits they provide (Cost, Time, and
Free) because they attach higher relevance to these criteria in
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.
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Figure 2. Dimension Weights of the facilitating factors for suicide prevention in the different countries.

Figure 3. Dimension weights of the facilitating factors in the different stakeholders.

The comparison of weights by stakeholders also reveals
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

(implementation–benefits). To promote the use of emerging
technologies by these stakeholders and achieve greater usability,
emphasis should be placed on the aspects related to the benefits
they bring to both professionals and users.

Goal 2: Barriers to the 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 barriers were 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 apps are not considered
trustworthy.

• Barriers focused on personal limitations: lack of knowledge
related to the programs and their use and lack of skills to
use them.

The average ratings for each cluster were calculated 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
differences among 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 calculated
using MANOVA. No differences among countries were

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%. This interaction
effect indicates that the valuations 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,
it is NGOs. In Spain, for example, the valuations of the different
stakeholders are very similar. Each country has different 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.

Figure 4. Clusters of barriers to the use of emerging technologies.
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Figure 5. Cluster 1: barriers focused on resource constraints.

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 suicide risk. The study involved posting offers
of psychological treatment on webpages that people at risk for
suicide might visit. The psychological treatment was provided
via email, 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 a suicide
attempt [57].

If we consider the factors facilitating the usability of emerging
technologies according to the different countries, it is interesting
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 more importance to 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

expresses that the use of emerging technologies involves
changes in traditional welfare processes based mainly on routine
clinical visits and scheduled appointments. It is also significant
that in countries where psychiatric care is essentially
community-based and health care has a solid social component,
as is the case in Sweden, emphasis on barriers and facilitating
factors centered on users and professionals is not as strong as
that placed on the implementation and efficacy of the tool. This
leads to the hypothesis that the use of emerging technologies
to contact users or potential 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 following 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 technologies to allow potential patients to access their
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 stakeholder
groups across the two dimensions draws attention to the fact
that professionals in 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 a very strong impact on this group. It should be noted that
when the health system fails in its interventions, this has a strong
impact on the subject’s social 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 a lesser
degree than DMPs. 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 a tool 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 a tool that can
be used to address problems related to suicidal behavior, the
knowledge required to design their use and obtain satisfactory
results belongs to the MHPs. This explains why MHPs are more
concerned with the elements that 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, the fact that political decision makers and 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. Nevertheless, 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 a rigid fashion where
there is 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 as follows: Mewton et
al’s work, which implemented a Web-based program of
cognitive behavioral therapy to reduce suicidal ideation in
people suffering from depression, obtaining statistically
significant results in the reduction of self-harming ideation and

symptoms of depression in general terms [18]; and Guille et
al’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 as a means 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 as a result that the number of blogs and Internet
forums on suicide grew considerably over this 7-year period
[46]. This is why it is important 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 studies that 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 the results of this study on the barriers to the use of emerging
technologies shows that barriers focused on resource constraints
(cluster 1) are more relevant, both by countries and stakeholders,
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 resources to 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 this reason, it should
be noted that, despite the fact that, in the mid and long term,
intervention based on emerging technologies 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 trial to analyze the
cost-effectiveness of Web-based interventions for 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
constraints (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 stakeholder groups are stronger,
as opposed to the rest of countries, where there is greater
consistency among the 3 stakeholder groups. Nevertheless, these
differences are mainly associated with barriers observed by
health professionals rather than managers, and it is necessary
to study such differences in 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
is adequate for a first approach to the study of limitations to 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.

Limitations and 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

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 professionals in suicide field
to improve and create prevention programs of suicide in 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
translations of the questionnaire into each language of the
country were not made in a homogenous way; every project
partner made the translation 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 are interesting
for knowing the possibilities and potential benefits of
technologies for 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 although their
implementation and use in the health system is still quite limited.
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 the implementation and use
of these technologies, consider that the main difficulties lie in
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 technologies in suicide prevention
would facilitate accessibility and care of people at risk for
suicide. However, to apply these tools it is necessary to change
organizational models, taking into account both the investment
required and the changes in 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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DPM: decision and policy makers
EUREGENAS: European Regions Enforcing Actions against Suicide
IDS: individual differences scaling
MANOVA: multivariate analysis of variance
MDS: multidimensional scaling
MHP: mental health professionals
NGOs: nongovernmental organizations
PROXSCAL: PROXimity SCALing
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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 psychosocial interventions not
only for individuals but also for their families and carers. Engaging young people in prevention and early intervention programs
is a challenge, 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
develop self-management skills. However, for adolescents with, or at high risk of depression, there is a lack of engaging Web-based
psychoeducation programs that have been developed with user input and in line with research guidelines and targeted at both the
individual and their family or carer. There are also few studies published on the process of development of Web-based
psychoeducational interventions.

Objective: The aim of this study was to describe the process underlying the design and development 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 initial prototype was informed by (1) a systematic review of psychoeducational interventions for adolescent
depression; (2) findings from semistructured interviews and focus groups conducted with adolescents (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 themes from 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):e13)   doi:10.2196/mental.8894

KEYWORDS

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

Introduction

Prevention and Management 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
therefore a major public health concern [2]. However, engaging
young people in prevention and early intervention programs is
a challenge for health and other services. This is in 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 interventions for 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 a specific
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, a family
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

systematic review concluded that PIs are effective in improving
the clinical course, treatment adherence, and psychosocial
functioning of adults with depression [12]. We conducted a
systematic review of PIs 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 electronic multimedia have 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 PIs 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 PI that has
been specifically developed for adolescent depression (or those
at 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 PIs are rare. In this paper, we
describe the design and development of MoodHwb: a Web-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.

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 all. 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 I
or modeling phases of the Medical Research Council (MRC)
framework for complex interventions and the development 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 guidelines 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 a wide 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, as well as appreciating
the context, anticipating usage and outcomes, and modifying
the intervention to make it persuasive, feasible, and relevant.

Following a literature review of PIs 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

used to generate initial detailed views and ideas from a range
of users, to carry forward to the focus groups. The groups
enabled a greater breadth of discussion and refinement of these
ideas, to help inform the development of the program with the
research team and multimedia company. The interviewing 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 Tâf, Cardiff
and Vale, Abertawe Bro Morgannwg, Aneurin Bevan, and
Hywel Dda University Health Boards (UHBs), five of the seven
UHBs in Wales.

Recruitment for Interviews and Focus Groups

Inclusion and Exclusion Criteria
Young people were 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 a family history (at least
one parent with recurrent depression, recruited from the EPAD
study).

Figure 1. Influences on the design and content of the Web-based program.
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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 people who present with
mental health difficulties. Participants were not eligible if 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 unable to 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 the interviews 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, parents or carers, and professionals. They
were held either at Cardiff University or a location convenient
for the participant (eg, home or school) and lasted up to 90 min.
All interviews were completed by RBJ. A topic guide was used
(Multimedia Appendix 1), although the interviews were
informal, so that the interviewee perceived them more as a
discussion. Where possible, the interviews were conducted in
front of a computer screen so that initial ideas and imagery and

existing resources could be discussed. All interviews were
audio-recorded digitally, and a third-party company transcribed
the recordings.

Focus Groups (Codesign Phase)
Following the completion and analysis of the interviews, 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 groups were 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 a colleague (HB or RC). As well as engaging
in a verbal 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 the interview topic guide. Most of the questions and 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 this way, the
program was developed in a staged, iterative manner.

Other Consultations
In addition to the interviews and focus groups, there were other
discussions with potential users, researchers, multimedia groups,
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].

Figure 2. Information sheet for young people (in English).
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Figure 3. Flowchart—sequence of interviews and focus groups.

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 Excellence in
Youth Mental Health (Melbourne) in Australia.

Data Analysis
The interview 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 data and 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,

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 alongside the latter focus groups. The
specifications for the different aspects of the content and design
of the program were refined according to the level of importance
given to them by the participants and the potential effect on the
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).

In early meetings with the multimedia company, note boards
and sketches were created based on user and project
requirements, and some initial designs were 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 development
from initial 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 were reviewed 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 were interviewed 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
researchers with a special interest in child and adolescent mental
health). The mean age of the participants in the young people

focus groups was 16 years (range 13-19 years). The majority
(69%, 20/29) were female.

Summary of Findings to Inform the Prototype
The key themes in 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) its integration 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 develop 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
a need for this program, especially given the lack of specialist
CAMHS and Web-based resources. Parents, carers and
professionals also 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 else 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 CAMHS]

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.

Other demographics (nationality; language)BackgroundParticipant group

Welsh, British; English, Welsh18-year-old female with a history of depression (previously under CAMHSa)Young person 1

Welsh, British; English, Welsh13-year-old female with depression (under CAMHS at time of interview)Young person 2

Welsh, British; English, Welsh17-year-old male with depression (under CAMHS at time of interview)Young person 3

Welsh, Lebanese; English, Arabic, Welsh,
Spanish

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

Young person 4

Welsh, British; EnglishMother with a history of depression (14-year-old daughter is at risk)Parent 1

Welsh, British; English, WelshFather of a 13-year-old daughter who has a history of depression (under CAMHS)Parent 2

Welsh, British; English, WelshMother of a 13-year-old daughter who has a history of depression (under CAMHS)Parent 3

Welsh, Lebanese; Arabic, EnglishMother with a history of recurrent depression (16-year-old daughter is at risk)Parent 4

Welsh, British; English, WelshConsultant child and adolescent psychiatrist (male) (advisor-National Assembly
for Wales)

Professional 1

English, British; EnglishConsultant child and adolescent psychiatrist (male)Professional 2

Welsh, British; EnglishGeneral practitioner (female)Professional 3

Welsh, British; English, WelshEducational psychologist (female)Professional 4

aCAMHS: Child and Adolescent Mental Health Services.

Table 2. Characteristics of participants in all focus groups.

ProfessionSource of

recruitment (n)

EPADa:CAMHSb

Age in years,

mean (range)

Gender (n),

female:male

Participants (n)Focus group (FG)

-15:016.5 (13-19)11:415FG: young people 1 (at risk)

-0:815.8 (14-17)5:38FG: young people 2 (current
or history of depression)

-2:3 (and 1

volunteer)

16.8 (15-19)4:26FG: young people 3

-5:2-7:07FG: parents and carers

2 psychiatrists, 2 psychiatric nurses, 3 edu-
cational psychologists, 2 school nurses, 1
teacher, and 2 youth workers

--8:412FG: clinical professionals

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

--6:410FG: academic professionals

aEPAD: 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.

Subthemes from focus groupsSubthemes from interviewsKey themes

Increasing awareness and tackling stigmaAccessibility and target group1: Needs and aims

A lack of resources for young peopleIncrease awareness and tackle stigma

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

Lack of resources for young people

DiversityNeed to engage young people

Need to target parents, carers and familiesEmbrace a medium that’s relevant for young people

Promote self-management or autonomy

Accessible for a diverse range of users

Young people find it difficult to talk to adults

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

Harnessing multimedia to engage the userHarnessing multimedia to engage the user2: Design issues

Multiplatform use and appHarnessing multimedia to communicate information

Clear structure, navigation, and distribution of informationMultiplatform approach and app

LanguageClear structure and navigation

Characters and avatarsLanguage issues

Imagery and metaphorsCharacters and avatars

MoodboardsUsing metaphors to develop a relationship with the problem

Gaming elementColor

Personalizing the spaceImages of heads and brains

Monitoring toolGamification

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

Personalizing the space

Monitoring tool

Forums, security, and confidentiality

General approachGeneral approach3: Content issues

What are mood, well-being, and depression?What are mood, well-being, and depression?

Other difficulties related to low mood and depressionPossible reasons for low mood and depression

Causes, reasons and risk factorsPrevention and self-management

Prevention and self-management strategiesWhere to get help

Where to get helpSection for parents, carers, friends, and professionals

Information for parents, carers, and professionals

Use with parent, carer, friend, and professionalUse of the program with others (eg, parent, friend, profes-
sional)

4: Integration and context

Use within education and health servicesSchool and education services

Name, branding, and promotionHealth and other services

Name, branding, and promotion

Participants across the interviews and groups noted that using
digital technologies was a valid approach to engagement, as
young people use these in everyday life, although there were
concerns about those without internet access:

My generation uses technologies. [Young person 4:
female:at risk]

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

Participants in the interviews and groups stated the program
could increase awareness and understanding of depression in
young people, promote self-management, address the diversity
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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:

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

Key Theme 2: Design Issues
The overall design was discussed the most in the interviews and
groups, especially by young people. This included discussions
on how multimedia should engage users and communicate
information:

Design is very important to teenagers…I think the
visuals are everything where teenagers are
concerned…Take advantage of the flexibility and
complexity of multimedia. [Parent 1: female: daughter
at risk]

Participants 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 a log-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
e.g. read, do, listen etc. [Professional 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 a mood monitor and an app.
Group participants agreed and recommended developing other
interactive elements (eg, to set goals and to save links to helpful
resources). The introduction of designs for the program,
including elements such as illustrations, characters, metaphors,
moving images, and audio, helped to guide group discussions:

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 I 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, especially for young people. There were also
concerns about including a forum or links with social media:

I 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 I was diagnosed and they were like you’ve got
depression, I was really confused and I 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
them in 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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Simply—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
carers and others, and professionals 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
overall 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, although there was
caution:

It’s easy 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, participants in
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 all 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:

This is 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,
Carers and 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, carers and professionals also stressed
the importance of design, they were especially interested in the
content. Health and research professionals stressed the
underlying evidence base and guidelines for assessment and
management and suggested that young people should decide
on the design.

Some differences emerged in how “adults” perceived adolescent
depression compared with the actual adolescent experience.

Possible reasons included the adults “normalizing” of depressive
symptoms and episodes, how some might not consider this to
be a “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
carers tended 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 also target those concerned
about a young person.

Development of the Initial 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 developed
to be clear, factual, comprehensive, age-appropriate, avoiding
jargon, but not patronizing. The bilingual approach meant that
the program was more inclusive and that it was designed so that
it could be translated 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 multimedia company,
information architecture documents were 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 others to obtain information and advice. The
user could personalize the content shown by choosing the
relevant user pathway from the welcome screen (“I’m here for
myself” or “I’m here for someone else”: Figure 6, above left).
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Figure 5. Primary level user flow diagram from the information architecture document.

Figure 6. Welcome screen or menu (above left); questions when entering program or monitoring mood (below); subsection on psychological therapies
(above right).

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 also enabled the user
to monitor their mood or other issues over time, as the data were

stored in a profile section. Along with this mood monitor, there
were two other interactive elements: users could save links to
helpful resources (Stuff I 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
subsections to 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, questions to 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 a tool to aid navigation—for
example, blue represented the section “What are mood and

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 left).

The characters in the program were developed to be acceptable
for a diverse range 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 developed 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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Theories and Approaches Underpinning the Program
Many theories and approaches were suggested in the interviews
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 general
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)
social support, by encouraging use and discussions with a trusted
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 considerations in education, and the program
was developed 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 development
of the program included a blended learning 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 therapies for 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].

Aspects of positive psychology were incorporated 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

systems theories 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 was influenced
by several 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 the initial qualitative work, a literature 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 factors that might influence the effectiveness
(or otherwise) of the intervention. The model gave a reference
point while developing the various elements of the program and
not only informed the content of the program (especially 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 a framework
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 psychosocial interventions for the young person
and family or carer. The review conducted as part of this work
on PIs for adolescent depression [13] concluded that there were
few existing programs, particularly Web-based, that have been
developed and evaluated using rigorous methods. This program
will help to fill this important gap.

The program also fits with 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 a valuable 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.

The findings from the development work suggested the program
might be particularly helpful in the early stages of depression
when a young person starts to experience difficulties. This could
be when they first present to professionals in 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.

MoodHwb fits with the guided self-help approach as it has been
designed so that it can be used either independently or with
another person. PIs 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 the technique,” avoiding the “complex training”
and associated funding required, for example, for CBT.
Web-based PIs 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, pressure to identify effective interventions in public
health has led to many interventions being tested for
effectiveness in randomized controlled trials (RCTs), with little
rigorous development work being completed [46]. This has led
to large amounts of resources being invested in interventions
that are unlikely to be effective. However, frameworks for the
development and evaluation 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 feasible to deliver and also potentially effective.
This process also facilitates identification of potential problems
that may be preventable at a later stage (eg, in a large trial).

In the world of digital health, this development phase is also
crucial, and user-centered design is a common approach used
[20-22]. As more digital health apps and interventions are 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]. In the 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 effectiveness is evaluated in an RCT or using other methods
of evaluation.

There is a lack of literature not only on the overall development
process of Web-based (PI) programs but also specific elements
such as the approach to graphic design or illustration in the

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 elements and why this is crucial 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 development of the logic model. The researchers
were also involved in all 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 development
of Web-based PIs to give context to this study. However, there
was some overlap in the content of MoodHwb and existing
Web-based or computerized PI 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 stories were
well-received in their feasibility trial of the Depression
Experience Journal. This Web-based program, and the one
described by Stjernswärd 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 sites to 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 elements, from mainly
text-based to image-based designs [16,17]. Some of the themes
discussed by participants for this project (eg, characters, avatars,
and gamification) also applies to the computer game CBT
program, SPARX [15]. The researchers behind this intervention
also consulted young people in its development.

Strengths and Limitations

Strengths
One of the main strengths of the project relates to the rigorous
methodology, 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 was the diverse range of participants, including
young people from mental health services (primary and
secondary care) and volunteers, many of their parents and carers,
and a mix of professionals. Young people at high risk were also
recruited from a previous study sample. There were a range of
recruitment centers in urban and rural areas, including in areas
with several ethnicities and areas of deprivation. Participants
were also recruited from communities where Welsh 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 eHealth in the United Kingdom and overseas, and
workshops with multimedia professionals. The development
was further strengthened by using user-centered design,
educational and psychological 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, a range
of different groups was consulted, which would help minimize
bias. Certain decisions regarding 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 some focus
to the discussions, and this was not intended as an open scoping
exercise. All prior decisions were based on a literature review
and expert clinical opinion.

As with 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
adolescents who are experiencing depression or who are at risk.
In addition, it is possible there was self-selection, in that
participants who volunteered were more likely to have an

interest in the project. Although the number of initial
interviewees (n=12) was small, many ideas and themes were
repeated as the interviews 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 health 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. This is consistent 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 a review 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 a focus group
for professionals. Web usage will also be analyzed.

The results will inform the future development of the program.
A feasibility trial would then be completed in line with the 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 developed 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
MoodHwb 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
rates among Australian men. We developed a three-episode documentary called Man Up, which explores the 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 a three-phase social media campaign
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 tweets in 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 data to gain insight into the main content themes with respect to audience engagement.

Results: The campaign generated a strong following that was engaged with the content of the campaign; over its whole 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 conversations in relation to commonly used hashtags (#MANUP, #ABCMANUP, #LISTENUP,
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 others for 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):e14)   doi:10.2196/mental.9120

KEYWORDS

mental health; suicide; masculinity; men’s health

Introduction

Background
In Australia, suicide is the leading 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 this gender inequality
is reflected internationally [2].

A number of factors have been found to contribute to higher
suicide rates in men. Men are known to choose more lethal
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 difficulties in 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 continue to vary with time and 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 help-seeking as a measure 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 male suicide may benefit from
challenges to some of these widely accepted male stereotypes.
Discussing dominant masculinity and creating opportunities for
redefining help-seeking strategies for men and opening up
options for negotiating difficult life events can potentially have
significant impacts. However, changing social norms is no 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].

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
male suicide. Gus meets a multitude of men who 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 as a 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
a website 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 assets were 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
maintaining 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
overall intervention. There is increasing 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 social media interventions have been
deployed in suicide prevention (eg, apps designed to support

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e14 | p.88http://mental.jmir.org/2018/1/e14/
(page number not for citation purposes)

Schlichthorst et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.2196/mental.9120
http://www.w3.org/Style/XSL
http://www.renderx.com/


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 elsewhere (personal communication
with M Schlichthorst, unpublished data, 2017; and K King,
unpublished data, 2017).

The study addresses the following evaluation 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?

• 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 with regard to audience
engagement?

Methods

Overarching Approach
We used Twitter data to answer our evaluation questions. These
data are easy to access and represent a real-time response,
making them ideal for monitoring responses to events, patterns
of communication, and general attitudes [28]. Twitter data have
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 media to do so, to monitor attitudes toward
depression and schizophrenia, to gauge how Twitter is used 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 cervical cancer
screening and smoking cessation) [34-36].

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

Twitter Insights Data
During the campaign, we downloaded weekly data reports from
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 the full period of the campaign (August 15 to November
20, 2016) and enabled us to look at the campaign’s performance
across its three phases. Specifically, we looked at “reactions”
(retweets, replies, likes, profile clicks, URL clicks, hashtag

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 9 to
August 14, 2016), the 14 weeks during the campaign (August
15 to 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 #MANUP, which was the main hashtag used
in promoting the campaign. These data included 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 a subset 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 evaluation questions each of them addressed.

Data Analysis
All quantitative analyses were undertaken in Excel, and all
qualitative 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 calculated 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 tweets in 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 a different objective, we felt that an aggregate
measure was a more democratic approach for comparing
performance of tweets rather than using any single measure on
its own. We took 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, we looked 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.

We calculated 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 developed a preliminary
coding framework with a list of themes. MS and 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 Was the Overall Reach of the Campaign and
How Much Did the Audience Engage With It?
Table 1 shows the reach of and engagement with the campaign.
During the campaign, the number of followers of manuptvseries
rose from 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 as well 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.

Post screening of documentary

(Oct 31-Nov 20, 2016)

During screening of documentary

(Oct 11-30, 2016)

Prescreening of documentary

(Aug 15-Oct 10, 2016)

Indicator

14531355519Frequent followers, n

98836519Frequent new followers, n

85125001500Frequent likes, n

4111826Average likes,n

4171300656Frequent retweets, n

206412Average retweets, n

163,000436,000423,000Frequent impressions, n

Gender, n (%)

857 (59.0)813 (60.0)379 (73.0)Male

596 (41.0)542 (40.0)140 (27.0)Female
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What Were the Highest and Lowest Performing Tweets
and What Assets Were Associated With Them?
Table 2 shows the type 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 a video,
whereas only a single tweet (5%) among the lowest performing
tweets did so. Furthermore, 18 (90%) of the lowest performing
tweets included a link to an external source. Overall, the most
successful tweet based on “reactions” was one that heralded the
final episode before it went to air and provided a preview of the
CSA that Gus created. The next most successful tweet promoted
a relaunch 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 Increase the Volume of
Relevant Twitter Conversations and, if so, Was the
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).

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 (t1.683,
P=.052), but its use was significantly higher during the campaign
period than either the pre (t2.68, P=.004) or post (t4.13, P<.001)
campaign periods. Most of the increase 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 hashtags that were newly
introduced by manuptvseries (#ABCMANUP, #LISTENUP, and
#SPEAKUP), looking at them when they were used in
combination with #MANUP. Figure 2 also 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. #LISTENUP and #SPEAKUP
were introduced by manuptvseries in the lead-up to the final
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.

Sum of media viewsSum of likesSum of repliesSum of retweetsSum of reactionsaFrequency, n (%)Asset type

Top 20 tweets

12,8563952824014,06912 (60)Video

5422932614815995 (25)Graphic

20146234322052 (10)Link

8726028971 (5)GIFb

16,2847565743318,77020 (100)Total

Bottom 20 tweets

042026218 (90)Link

120031 (5)Graphic

010031 (5)Video

145026820 (100)Total

aAggregate 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.

What Were the 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-related tweets, and we focus on these here.
Of the campaign-related tweets, 229 were from manuptvseries.
In total, 417 (22.2%) of the campaign-related tweets were
original tweets and 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 see the conversation
getting started. #ManUp #SmashTheStigma
#itsokaytotalk

@newlz in @HuffPostAU Talking. Listening. Sharing.
These are the tenets that now drive me. #ManUp
#weneedtotalk

@username Except if you’re a male victim of
#domesticviolence - then you get told to #ManUp and
discriminated against #Reality #ABCManUp

Several content themes were identified 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

man and fathering and raising boys, help-seeking with the
subthemes of providing options for help and other help-seeking,
personal stories, and supporting others. Table 3 summarizes
these content themes for the 1876 campaign-related tweets and
indicates whether they were original tweets or retweets.

Expressing emotions was the theme identified 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
tweets related 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: Original content tweets.

Original tweet

n (%)

Retweet

n (%)

Tweet count

n (%)

DescriptionTheme

160 (22.5)550 (77.5)710 (100.0)Tweets that include topics such as speaking up, opening up,
talking about uncomfortable issues, breaking down stigma, and
crying

Expressing emotions

Mental health issues

110 (26.8)300 (73.2)410 (100.0)Tweets that indicate mental health, depression, or posttraumatic
stress disorder, or include materials and links that discuss these
topics, or use the hashtag mental health

Mental health

42 (23.1)140 (76.9)182 (100.0)Tweets that indicate suicide or suicide prevention, or include
materials and links to sites that discuss these topics, or use the
hashtag suicide

Suicide

Men’s issues

40 (24.2)125 (75.8)165 (100.0)Tweets that discuss the concept of masculinity or challenge the
concept of masculinity

Being a man

19 (23)63 (77)82 (100)Tweets that encourage discussion about what it means to be a
father and raising boys

Fathering and raising boys

Help-seeking

18 (10.9)147 (89.1)165 (100.0)Tweets that provide information on help services and encourage
their use

Providing options for help

17 (18)79 (82)96 (100)Tweets mentioning other content on help-seeking (ie, not about
providing options for help)

Help-seeking other

40 (40)61 (60)101 (100)Tweets relating personal stories, written in the individual’s own
voice, and revealing detail about the person (not commentaries
or statements)

Personal stories

15 (19)63 (81)78 (100)Tweets about providing support to others, support options and
general advice

Supporting others

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 people to speak up about them. There was 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 years as 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. #mentalhealthweek

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 @DailyMailAU. #ManUp #SpeakUp

Men’s issues were also a relatively 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

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 means to be a man. Examples included:

Inspired by the #ManUp TV series, we have a chat
about what it means to be a MAN
https://t.co/0a6wqtimAP #Movember #mentalhealth
#goodcause

RT @ManUpTVSeries: “Our ideals of #masculinity
have shifted.” @MichaelGLFlood is one of our
#RealAussieblokes. #ManUpâ€¦

RT @OliShawyer: This ad made me cry. I’m covered
in Tatts. I 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 a man
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 look
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 boys with positive older
male mentors is important to keep them safe and alive
#ABCManUp #ManUp

The theme of help-seeking was evident in 202 tweets (10.8%
of all campaign-related tweets). In addition, 165 of these tweets
embodied the subtheme of providing options for help and 96
were classified as falling 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 a mate are doing it tough please call @LifelineAust
on 13 11 14 #ItsOkayToTalk #ManUp

The tweets in the theme other help-seeking mentioned two
different aspects of help-seeking. They provided information
on male help-seeking behavior and the issues that arise from it,
thereby providing opportunity to create awareness 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 all campaign-related tweets) where people
opened up to tell their story in their own voices. The stories
included reflections on the experience these people 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 a segment called “Aussie Blokes.” Examples included:

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

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

When I was younger, everything I did was bulletproof
#RealAussieBlokes #ManUp #exercise.

The final theme was supporting others. This was apparent in
78 tweets (4% of all campaign-related tweets). These tweets

discussed the importance of supporting others and reaching out
to those in need, and the skills of listening. Examples included:

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
live in.

Sometimes the most important thing is just to listen.
@BeardedGenius in @JOE_co_uk. #ManUp
#SpeakUp #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
was for providing options for 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 evaluated 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 still active today.

Certain elements of the campaign were particularly successful.
These included tweets relating to the CSA Gus created on screen
that encouraged men and boys to reject 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 a man 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
welcomed open discussion of masculinity and male suicide and
embraced the call for men to open up and express their emotions.
There was a sense that for some men, questions on male identity
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 Intervention
The Twitter campaign occurred as part of a strategic 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 manuptvseries was directly
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
is difficult to tease out its independent contribution to the overall
success of the Man Up enterprise.

Contributing to the Broader Field of Suicide
Prevention
As noted earlier, there is 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], although improvements are being
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,
typically involving brief CSAs that may be delivered through
different channels. Few have targeted 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 because it was underpinned by a three-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

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 this would provide a window 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 data in
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 majority of these are relatively young [39]. This means that
our Twitter evaluation data will be likely to have some inherent
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 conversations 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.
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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: The main objective of this project was to determine if there was a significant 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,
as well as those who opened or did not open a message. 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 a follow-up message appeared useful. Female Veterans and/or Veterans aged between 30 and 49 years are
more likely to use secure messaging.

(JMIR Ment Health 2018;5(1):e18)   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 a counseling 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 also 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 available tobacco treatment counseling were mainly
carried out by telephone, requiring excessive effort and time to
call Veterans individually, often finding they were not available
to be reached by telephone at the time of the call. The
implementation of a mass secure email to Veterans already
prescribed NRT or Chantix (a medication that helps people to
quit smoking) was considered in this project as a more 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 a relatively large number of Veterans and identify
how many actually opened the message (ie, clicked on the title
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 health 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’
access to behavioral tobacco treatment therapy sessions that are
available at VANJHCS. The group of Veterans who were
solicited were those already on NRT and other tobacco treatment
medications, such as Chantix. The messages provided the
Veterans with information on the times of existing tobacco

treatment classes being offered at the VA and also gave the
Veterans an opportunity to request a telephone call by a tobacco
treatment counselor or to call the tobacco treatment counselor
directly. In short, the messages were designed to give the
Veterans information 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 Veterans who 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 be a vital piece of information
because these findings can clue in 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 Veterans in 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 people who recently initiated or refilled
their NRT or Chantix. Veterans taking the drug bupropion were
excluded from this study because there are multiple indications
for this drug, only one being tobacco treatment.

For the response rate analysis as well as the 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 on if they opened message 2). The contents
of both messages 1 and 2 are provided in Multimedia Appendix
1. The messages were an invitation to attend one of many group
tobacco treatment classes offered in the VANJHCS. They also
gave the Veteran an opportunity to express interest 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.

Message 2 was more directive. Veterans were given a multiple
choice of counseling options and asked (both in the subject line
and in the text) to select and then let us know which option they
would like to pursue.

Figure 1. Flowchart illustrating both phases of project.

Data Collection
The list of Veterans who were currently on NRT or Chantix (ie,
within 90 days prior to each phase) was provided by the

pharmacy department at VANJHCS. As explained previously,
there were two phases of sending out messages, one in
December 2015 and the other in July and August 2016. Before
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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 a message 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 a similar method. All these data were
input into an Excel spreadsheet and then imported into SAS for
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
tests determined (1) the difference in 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 females due to small sample size) examined
whether gender was associated with enrollment in secure
messaging or opening a secure message.

For the multivariate analysis, a logistic regression analysis was
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 groups with 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.

To analyze the message response, a two-proportion z test was
performed to see if 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 shows that 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 enrollees was 2 years younger than
nonenrollees (mean 55.3, SD 13.0 years vs mean 57.0, SD 13.8
years, P=.01). In all, 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
As shown in 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 years for
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 years for 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.101http://mental.jmir.org/2018/1/e18/
(page number not for citation purposes)

Shahani et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


Table 1. Secure messaging enrollment status of Veterans (total).

n (%)Enrollment status

670 (39.02)Enrolled in secure messaging

1047 (60.98)Not enrolled in secure messaging

1717Total

Table 2. Age of Veterans who opened and did not open messages 1 and 2.

P valueDid not open the messageOpened the messageMessage

Age (years), mean (SD)n (%)Age (years), mean (SD)n (%)

.6254.9 (12.9)24554.0 (13.8)68Message 1 (n=313)

.8055.9 (12.7)29056.3 (11.9)85Message 2 total (n=375)

.6956.0 (13.0)21955.3 (12.1)71Message 2 excluding 85 Veterans sent message 1 (n=290)

Table 3. Gender of Veterans who opened and did not open messages 1 and 2.

P valueDid not open the message, n (%)Opened the message, n (%)Message and gender

.41Message 1 (n=348)

241 (78.2)67 (21.8)Male

29 (72)11 (28)Female

.85Message 2 total (n=423)

296 (77.9)84 (22.1)Male

34 (79)9 (21)Female

.73Message 2 excluding 97 Veterans sent message 1 (n=326)

223 (76.9)68 (23.1)Male

26 (74)9 (26)Female

In all, 78 of the 348 Veterans sent message 1 opened it (22.4%).
As shown in Table 3, men and women were equally 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 Veterans who 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 not 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 a phone
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

remaining 13 Veterans not choosing a counseling option, five
indicated that they had already quit, six indicated they would
like to quit on their own without the aid of counseling, one
Veteran indicated that he is already 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 like to quit on his own also used the opportunity of being
sent a message to request a refill for his nicotine gum.

Logistic Regression Analyses
As shown in Table 4, when coding age as a continuous variable,
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 all 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.

Outcomes, OR (95% CI)Variable

Responding to

any messageb

(yes/no)

Responding to

message 2

(yes/no)

Responding to

message 1

(yes/no)

Opening any

messagea

(yes/no)

Opening message

2 (yes/no)

Opening message

1 (yes/no)

Being enrolled in

secure messaging

(yes/no)

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

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

aAmong Veterans who received only message 1 or only message 2 (n=603).
bAmong 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 enrollment in secure
messaging.

Enrolled in secure messaging (yes/no), OR (95% CI)Covariates

1.57 (1.07-2.30)Female gender

Age group (years)a

0.41 (0.23-0.73)20-29

0.73 (0.54-0.98)50-59

0.74 (0.57-0.97)60-69

0.62 (0.40-0.94)70-79

0.09 (0.02-0.40)≥80

aReference 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 30 to 49 years: 20 to 29 years (OR 0.41,
95% CI 0.23-0.73), 50 to 59 years (OR 0.73, 95% CI 0.54-0.98),
60 to 69 years (OR 0.74, 95% CI 0.57-0.97), 70 to 79 years (OR
0.62;, 95% CI 0.40-0.94), and 80 years or older (OR 0.09, 95%
CI 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: Analysis of 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
4 to 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 a total of 114

message openers for 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 this was statistically significant (net increase from 11 to 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 was found to be a significant 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
a significant 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 older 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 variable) 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 notable limitation 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, this was 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 a message. 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 Veterans were requested to choose from) may have
played a part in the significant increase in tobacco counseling
utilization after phase 2. Another implication is that the sending
of an identical 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

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 obvious limitation
lies in what we used as our outcome measure, namely enrollment
in tobacco cessation counseling, with “success” being defined
as a net increase in enrollment. It would have been informative
if we had an outcome measure on actual quit rates, which
although not used in this study due to a lack of access to that
data, would be advantageous to include in future studies. As far
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 also look at individualistic factors that may predispose
one to adopt counseling, such as baseline intention of quitting
and prior history of quitting.

When given several options for counseling (as was the case in
messages 2 and 3), Veterans preferred telephone counseling
(either alone or in addition to group), although 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
providers to 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 address these issues in 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 a favorable action when compared with other alternatives of
outreach, such as telephone calling each smoker who is on NRT
or Chantix, which may not be practical given limited time and
resources. However, the total number adopting counseling was
quite small in this initial 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.

[PDF File (Adobe PDF File), 32KB - mental_v5i1e18_app1.pdf ]
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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 a lack
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 a gender-tailored electronic 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 acceptable treatment approach for the subgroup of men with
depression at baseline.

Methods: In total, 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, a DVD, motivational text messages, online-
or app-based self-monitoring, and other weight loss tools (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. These improvements were 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 comparable between
men with and without depression.

Conclusions: A gender-tailored eHealth lifestyle program generated short-term improvements in 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, a longer-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/TrialReview.aspx?id=362575 (Archived by WebCite at http://www.webcitation.org/6wJvbRsNW)
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Introduction

Obesity and major depressive disorder, henceforth referred to
as depression, are two of the largest global health concerns in
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 less likely to seek help [6,7], and
men also 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
more likely to die by suicide [9]. As such, 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 Technology
(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 trial
(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 was to determine whether
program engagement and satisfaction metrics were comparable
between men with and without depression.

Methods

Study Design
The data for this investigation 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 criteria were: (1) age 18-65 years old, (2) body mass

index 25-40 kg/m2, (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 eHealth 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 the freely available CalorieKing Australia website
[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-culturally
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 development
and components are provided elsewhere [20].

Measures
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 a validation 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
a digital scale to 0.01 kg. In addition to recruitment and retention
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rates, program satisfaction metrics were collected using a revised
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 a likelihood-based analysis that includes all available data.
Effect sizes were represented with Cohen’s d (mean

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

Results

Baseline Characteristics and Participant Flow
As reported elsewhere [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 (χ2=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
trial.
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Program Effect on Depressive Symptoms and Weight
As seen in Figure 1, men with depression reported a substantial
decrease in depressive symptoms during the study (adjusted
mean difference: -5.5 units, 95% CI -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, albeit
smaller, intervention effect on depressive symptoms was also
observed in men without depression at baseline (adjusted mean
difference: -1.0 units, 95% CI -1.4 to -0.6; d=0.4). Overall, 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
overall 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 differences were detected between men with and
without baseline depression for the program acceptability

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%).

Usage rates for 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 visits/week for the MyFitnessPal app, which aligned
with program recommendations.

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

P valueAgree/Strongly Agree, n (%)Process evaluation questions

Totala

(N=155)

Men without

depression

(n=126)

Men with

depression

(n=29)

SHED-IT program

.23138 (89.0)114 (90.5)24 (82.8)The SHED-IT program provided me with the support I needed to lose weight

.31111 (71.6)88 (69.8)23 (79.3)The SHED-IT program corrected some wrong beliefs I had about physical activity,
nutrition, and weight loss

.38137 (88.4)110 (87.3)27 (93.1)I now have a much better understanding of energy balance and weight loss

.78146 (94.2)119 (94.4)27 (93.1)I would recommend SHED-IT to my friends

CalorieKing website

.93101 (65.2)81 (64.3)20 (69.0)The website was easy to understand

.5078 (50.3)61 (48.4)17 (58.6)Recording my daily food and exercise on the website was time consuming

.4595 (61.3)78 (61.9)17 (58.6)The website was a valuable tool to help me understand how to lose weight

Other resources

.41110 (71.0)87 (69.0)23 (79.3)The Weight Loss Handbook for Blokes was enjoyable to read

.22110 (71.0)86 (68.3)24 (82.8)The Weight Loss DVD for Blokes was enjoyable to watch

.43115 (74.2)91 (72.2)24 (82.8)The DVD helped me to understand the weight loss fundamentals

aTotal 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 loss program.

Total

(N=155)

Men without depression

(n=126)

Men with depression

(n=29)

Online engagement indicators

Online engagement, n (%)

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

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

127 (81.9)103 (81.7)24 (82.8)Accessed website or app

CalorieKing usage a , median (inter-quartile range)

3 (4)3 (4)4 (7)Visits/week

10 (10)10 (10)10 (20)Duration/visit (minutes)

MyFitnessPal usage a , median (inter-quartile range)

3 (10)3 (14)3 (6)Visits/week

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

aSelf-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
participants in the review were female, 58% of included studies
recruited females only, almost all programs were delivered in
a face-to-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

size for men with depression (d=1.0) was also comparable to
effects observed in therapist-guided eHealth interventions for
depression (d=0.6-1.9) and superior to previous self-guided
eHealth interventions (d=0.3-0.7) [26]. In previous studies,
SHED-IT participants reported medium-to-large improvements
in key outcomes linked to depression in men [15], including
physical activity [27] and risky alcohol consumption [28], which
may partially explain these positive findings.

This study has some limitations to acknowledge. Although
previous studies have established the effectiveness of the
SHED-IT program over a control group [15], this pre-post
evaluation was the first to assess depressive symptoms. As such,
the unique impact of the program over other variables (eg,
regression to the mean) could not be quantified. Furthermore,
as depressive symptoms were a secondary outcome of the overall
trial and the data were collected over a relatively short time
frame, these results should be interpreted with caution and
subject to examination in a fully-powered trial. Despite this,
the study provided encouraging indicators for the potential of
gender-tailored eHealth lifestyle programs to engage and
improve the mental health of overweight and obese men in the
short-term. Given the particular appeal and efficacy of the
program for men with depression, a longer-term controlled trial
testing a version of the program specifically tailored for this
subgroup is warranted.
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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 users in 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) a field 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 development phase, and 2 participants completed field testing. Participants in the user testing
and field testing responded to open-ended surveys about the design and utility of the app. Participants in the field testing completed
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 improvements in sleep duration and daytime sleepiness.

Conclusions: Further testing is needed to determine effects of this intervention in populations at risk for the mental and physical
consequences of sleep loss.

(JMIR Ment Health 2018;5(1):e3)   doi:10.2196/mental.8634

KEYWORDS

sleep duration; wearable; obesity; technology; behavioral intervention

Introduction

According to data from the National Health Interview Survey,
70.1 million adults (29.2%) sleep <6 hours per a 24-hour period
[1]. Short sleep duration is thought to contribute to the

development of chronic illnesses, including hypertension,
overweight, and diabetes, as well as increased risk for all-cause
mortality [2-4]. A recent consensus panel determined that the
evidence suggests that at least 7 hours of sleep is the
recommended sleep duration for adults [5]. Increasing awareness
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of short sleep duration as one of the US health priorities is 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],
improvements in athletic performance among athletes [10], and
improvement in some areas of cognitive functioning among
adolescents [11,12]. These studies have focused on sleep
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 amenable to 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 areas that 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 a wearable fitness device [20]. As of 2015, it is
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 technology-assisted
interventions to extend sleep duration. Existing technology
interventions for 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 sleep tracking, we designed a
technology-assisted behavioral intervention to extend sleep
duration: the “Sleep Bunny.” The goal of this paper was to
describe the theoretical foundation, development, and present

two case examples from field testing the Sleep Bunny
intervention, a technology-assisted sleep extension intervention.

Methods

Participants
The general inclusion criteria for all 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
apnea or high risk for apnea based on screening questionnaires;
symptoms of other sleep 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 a list of
participants who completed screening for a previous 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
problems in the tools. For the field test, we recruited 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 (overweight/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
were recruited from the community using online advertisements
and flyers posted on campus. This study was approved by the
Northwestern University Institutional Review Board, and
enrolled participants provided written informed consent.

Procedure

User Testing
This phase of intervention development was used to elicit 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 mobile 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 the initial telephone coaching session
(20 min) to review goals and motivation 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 via text or email if preferred. At the end of the 4-week
intervention, participants returned to the laboratory to complete
questionnaires 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 data in the app, and 4 participants’ mobile phone app did
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not advance the didactic modules each week as planned. When
possible, the study staff worked around these issues (eg,
delivering content via email 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. The field 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
questionnaires and exit interviews. Participants received
intervention components as intended, including content delivery
and Fitbit 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 words for technology products (eg,
Grooveshark, Foursquare, Hulu). The intervention content and
coaching techniques were based on elements of motivational
interviewing, and cognitive behavioral therapy was based on a

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.
Coaches were able to view participants’ intervention engagement
and data through a dashboard. The goal of the coaches’
dashboard was to increase supportive accountability [25], a
concept in technology-assisted behavioral interventions that
suggests individuals are more likely to change their behavior if
they are accountable to another person.

The app included the following components: (1) content, which
is delivered in weekly “lessons,” (2) interactive tools, (3) sleep
tracking, (4) graphic feedback, and (5) reminders/notifications.

Intervention Content
An example of intervention content is listed in Figure 1.
Participants received 4 weekly lessons, which included written
didactic content via the mobile app. Lesson topics included the
basics of sleep, 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 lessons.

Intervention Tools
Participants 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 telephone 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.

Figure 1. Lesson, week 1, from the mobile phone app.
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Sleep Tracking
Participants wore a Fitbit Flex sleep-tracking device for the
4-week intervention. The in-house development core at the
Northwestern University Center for Behavioral Intervention
Technology used the Fitbit 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 able to log in to
a dashboard to view sleep 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 displayed individuals’daily sleep
duration (Figure 2). Individuals were also 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
sleep 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 via a notification that was presented on the home
screen. The app also 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 goals in the app.

Coaching
Participants were assigned to a sleep coach to monitor their
progress during the study (KB or LC) and were provided weekly
telephone coaching sessions related to their sleep-related goals.
The coaching protocol, developed by Drs Duffecy and Baron,
is based on the principles of supportive accountability and based
on a previous coaching protocol [24,25]. The coaches worked
with participants to establish sleep-related goals 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 participants to enter
their bedtime and wake-up time goals into 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’ goals for the program, such as their target bedtime
and wake-up time. For weeks 2-4, participants had weekly brief
(10 min) follow-up support calls to review their weekly Fitbit
data and troubleshoot any problems with the app or Fitbit 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.

Figure 2. Feedback and streaks from the mobile phone app.
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Measures

Sleep Disorders Screening
Before enrollment into the study, participants completed the
STOP questionnaire to be screened for sleep apnea risk [26].
Participants 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. Due to poor specificity for detecting
sleep among consumer sleep-tracking devices, actigraphy was
considered the sleep outcome assessment despite participants
wearing a Fitbit to deliver the intervention. Actiwatches were
set with 30-second epoch length and medium sensitivity.
Actigraphic sleep parameters were calculated using
Actiware-Sleep 6.0 software with default settings and included
the following variables: sleep onset time, sleep offset time, sleep
duration, wake after sleep onset (WASO), and sleep efficiency
(sleep duration/time in bed). Off-wrist time was excluded based
on the Spectrum’s off-wrist detection. Actigraphy profiles were
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 sleepiness 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. Participants were
primarily female (4 women, 2 men) and in mid-20s (average

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 (unable to 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 ≥10.

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 wearable 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 Response to
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 Fitbit
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 a large decrease in ESS score. Changes in WASO 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”

• “Animals were cute”

• “I liked the little dog”

• “I would like videos”

Lessons

• “Too long”

• “It was basic but a good refresher and reinforced in the coaching”

• Terminology

• “Bedtime procrastination, I didn’t know what that was”

• “I don’t look at it as procrastination because I have so many things to do”

Notifications

• “The evening prompt was nice”

• “I 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

• “I didn’t know how to change the goals”

• “The goals were easy to adjust on the phone but hard in life”

• “The diary was tedious to record”

Duration of intervention

• “4 weeks is a reasonable time”

• “3-4 weeks”

• “I think it would take 2 months to figure out how to change my life’’

Other comments

• “This was a stressful time and the intervention changed my life. I didn’t meet my goal but I would have been sleeping so much less if I wasn’t
in the study”

Table 1. Actigraphy and sleepiness scores.

Week 4

ESS

Baseline

ESSb
Week 4 WASO

(min)

Baseline WASOa

(min)

Week 4 sleep

efficiency (%)

Baseline sleep

efficiency (%)

Week 4 sleep

duration (hours)

Baseline sleep

duration (hours)

Participant

07324290877.355.751

918482581856.04.302

aWake after sleep onset.
bEpworth Sleepiness Scale.

Discussion

Principal Findings
This study outlines the theoretical foundation and development
process of a novel technology-assisted behavioral intervention
to extend sleep duration. Results indicate that we have developed
an app that is visually pleasing to participants and content is
appropriate. Coaching sessions were well attended and not

burdensome to participants. Participants enjoyed the use of the
wearable sleep tracker most of all. 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 telephone coaching. The reason we selected
participants with BMI>25 was to 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
individuals who respond poorly to sleep 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 due to being
less sensitive to brief awakenings in 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

may be that even flawed information is better than no
information, because of the increase in awareness and
self-monitoring. For example, it is well known that food diaries
significantly underestimate caloric intake [33] but are the
cornerstone of effective weight loss interventions [34].
Furthermore, although actigraphy is widely accepted as a valid
estimation of sleep/wake-up patterns and sleep duration in
naturalistic settings, actigraphy itself is less sensitive to
awakenings and thus overestimates sleep duration compared
with polysomnography [28].

Strengths and Limitations
Limitations to our intervention include that our app was
compatible with android only, and therefore excluded about
half of all 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 less annoying
(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, this study outlines the 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: Sleep is fundamental 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 alcohol intake on the autonomic nervous system (ANS) during
sleep in a large noncontrolled sample of Finnish employees.

Methods: From a larger cohort, this study included 4098 subjects (55.81%, 2287/4098 females; 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 alcohol
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 differences in the outcomes between each participant’s days with and without alcohol 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 mass index, BMI; physical activity,
PA; and baseline sleep 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 also with low alcohol 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: 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 alcohol. 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):e23)   doi:10.2196/mental.9519
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heart rate; heart rate variability; sleep; alcohol drinking; autonomic nervous system; wearable electronic device

Introduction

Background
Sleep is a crucial 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 attenuates relaxation in the ANS [2],
impairs regenerative physiological processes, causes metabolic
disturbances, and has been associated with negative health
outcomes [3]. Alcohol intake disturbs recovery, sleep
homeostasis, and sleep architecture in 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 alcohol consumption is associated with long working
hours, poor social support, and low job control [7].

Heart rate variability (HRV) is a widely used marker of cardiac
autonomic regulation reflecting fluctuations in R-R intervals in
short or extended time recordings [8] and is modulated by
respiration, central vasoregulatory centers, peripheral baroreflex
loops, and genetic factors [9]. HRV decreases with 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]. The ratio 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 a consensus [10,12]. Recently, a standardized reporting
system in HRV-related behavioral 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 regulation has been
reported to be dominating and the sympathetic regulation to be
attenuated, whereas the opposite is true for rapid eye movement
sleep [14]. The sufficient amount of slow wave sleep has been
associated with good physical and mental recovery [1].

Unconscious stress may be detected in physiological recordings
made during cardiovascular stress recovery [17], and HRV may
usefully reflect the adaptive resources of the ANS [18].
However, the limitations and pitfalls of HRV analysis as well
as the physiological nature of HRV have to be taken into account
in all interpretations.

Prior Work
The effect of acute alcohol 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 also
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 ethanol), or high (1.0 g/kg) dose
of alcohol. A dose-related effect of alcohol 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
sleep [9]. Thus, studies employing 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 unobtrusive 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 real-world data collected in
uncontrolled settings and outside of clinical trials may be
exploited in research to complement the knowledge gained from
the traditional 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 real-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].
On the other hand, the associations found in real-world data can

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e23 | p.123http://mental.jmir.org/2018/1/e23/
(page number not for citation purposes)

Pietilä et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.2196/mental.9519
http://www.w3.org/Style/XSL
http://www.renderx.com/


serve as hypotheses for further clinical trials [22]. To gain valid
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]. This study analyzes
the effects of alcohol intake on the ANS during sleep in a large
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 intraindividual 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 alcohol
consumption during previous day was available. The purpose
of the study was to assess the generalizability of the previous
findings to broader population and to study associations between
the characteristics of the subjects and the effects of acute alcohol
intake on the HR and HRV parameters during sleep.

Methods

Data Collection
The original data sample 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 program included
a continuous beat-to-beat R-R interval recording for a few days
during the participant’s normal life. The R-R interval recordings
were performed using Bodyguard (Firstbeat Technologies Ltd,
Jyväskylä, 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 physiological measurements, they were used
as health promotion tools at 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 sclerosis or Parkinson disease), fever or other

acute disease, or BMI >40 kg/m2[25].

All the R-R interval recordings performed on the employees
were analyzed 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

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, Jyväskylä, Finland). The sampling
frequency of the device is 1000 Hz for the R-R interval
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 RMSSD
with 5-min windows were calculated [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 series variables related
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 this study, the exclusion criteria were unknown or very high
reported alcohol consumption (>12 portions of alcohol) during
the recording day, unknown or very short self-reported sleeping
time, and poor quality of HRV recordings (Figure 1). If a subject
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 alcohol intake
were analyzed. The final 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] were available. 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.

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e23 | p.124http://mental.jmir.org/2018/1/e23/
(page number not for citation purposes)

Pietilä et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


Figure 1. The selection of study population for the analyses.

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
sleep, 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 variables between days with 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
alcohol 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 data in one, two,

or all 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 evaluate 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
variables were calculated for each measurement day. Thereafter,
the difference in the participant’s averages between the days
with and without alcohol intake was calculated. If 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 a linear regression was fitted
to the data using the difference in the outcome variables between
the days with and without alcohol intake as a dependent 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
alcohol 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/m2, 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 significance in all 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
alcohol intake. There was a significant proportion of female
subjects in this study (Table 1). On average, the subjects were
middle-aged, slightly 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 alcohol intake was more
common among males (P<.001) and young subjects (P<.001).
Average daily alcohol 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-Measures Analysis of Variance Analyses
The means and 99% CIs for HR, the LF/HF ratio, RMSSD, the
recovery percentage, and recovery index calculated from
intraindividual HRV recordings during the first 3 hours of sleep
in low, moderate, and high dose groups were calculated (Figures

2 and 3). Low HR and LF/HF ratio reflect increased
parasympathetic regulation, and low RMSSD indicates increased
sympathetic regulation in the ANS.

High alcohol intake had the greatest effect on the outcome
variables. On average, HR was increased 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 alcohol intake. The recovery percentage was
decreased by 9.3 percentage units with low, 24.0 percentage
units with moderate, and 39.2 percentage units with high alcohol
intake. The recovery 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 differences in all outcome
variables (all P<.001) between the days with and without alcohol
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 days with high and no alcohol intake. For days with
high alcohol intake, the average LF/HF ratio increased
hour-by-hour during sleep, whereas the average LF/HF ratio
increased from the first 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 as the sleep 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).

Table 1. Characteristics of the study population.

Females (N=2287), mean (SD; range)Males (N=1811), mean (SD; range)All (N=4098), mean (SD; range)Demographic characteristic

44.9 (9.8; 19-65)45.2 (9.4; 19-65)45.1 (9.6; 19-65)Age (years)

4.8 (1.8; 0-10)4.9 (1.7; 0-10)4.8 (1.8; 0-10)Physical activity classa

25.4 (4.3; 18.5-39.9)26.7 (3.5; 18.9-39.5)26.0 (4.0; 18.5-39.9)Body mass index (kg/m2)

aPhysical 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.

P valueHigh >0.75 g/kg (n=716)Moderate >0.25-0.75 g/kg (n=2194)Low ≤0.25 g/kg (n=1752)Demographic characteristic

<.001a380 (53.1)1010 (46.03)671 (38.29)Number of male subjects, n (%)

<.001b42.3 (10.7)46.3 (9.3)45.6 (9.0)Age in years, mean (SD)

.59b4.6 (1.9)4.9 (1.7)4.9 (1.6)Physical activity class, mean (SD)

.10b25.8 (3.7)26.0 (3.8)25.9 (4.2)Body-mass index in kg/m2, mean (SD)

.31b78.1 (14.1)77.9 (14.3)77.5 (16.2)Weight in kg, mean (SD)

aChi-square test.
bOne-way analysis of variance (ANOVA) adjusted for gender.
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Figure 2. The effect of alcohol intake during the three first hour of sleep on a) 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 ▲=medium dose (>0.25-0.75 g/kg), and red
■=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% CIs are shown, and the lines between hours are only shown for alcohol dose groups.

This shows that the hour-by-hour pattern was different between
the days with moderate and no alcohol 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

statistically significant interaction between the hour and alcohol
intake, ie, their hour-by-hour pattern during sleep differed
between the days with low and no alcohol intake. Visual
inspection (Figures 2 and 3) showed that after low alcohol
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 ▲=medium dose (>0.25-0.75 g/kg), and red ■=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% CIs are shown, and the lines between
hours are only shown for alcohol dose groups.

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). Alcohol 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: alcohol 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 alcohol 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
slightly stronger among males and subjects with 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,
RMSSD 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).

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). The decrease in recovery percentage with alcohol was similar
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 slightly more in subjects with higher BMI than with lower
BMI (Table 4). The other background parameters did not have
a significant 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, R2=.486, P<.001) and in RMSSD (r=.51, R2=.262,
P<.001) but only moderately correlated with the change in

LF/HF ratio (r=−.27, R2=.071, P<.001). Similarly, the difference
in the recovery index was strongly correlated with the difference

in HR (r=−.63, R2=.388, P<.001) and in RMSSD (r=.49,

R2=.236, P<.001) but only moderately correlated with the

change in LF/HF ratio (r=−.27, R2=.074, P<.001). The partial
correlation between the difference in the recovery percentage

and the recovery index was moderate (r=.48, R2=.229, P<.001).
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Table 3. The linear 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.

Recovery indexRecovery percentageRMSSDLF/HF ratioHROutcome

−28.27 (3.70)a−56.09 (3.25)a−15.32 (0.98)a0.715 (0.115)a10.87 (0.66)aIntercept, estimate (SE)

−36.63 (1.65)a−33.67 (1.45)a−12.24 (0.44)a0.425 (0.051)a8.49 (0.29)aAlcohol (g/kg), estimate (SE)

1.81 (0.35)a1.62 (0.31)a0.37 (0.09)a−0.019 (0.011)−0.48 (0.06)aPhysical activity class, estimate (SE)

−0.08 (0.06)−0.06 (0.05)0.14 (0.02)a−0.001 (0.002)a−0.03 (0.01)bAge (0=18 years), estimate (SE)

−0.89 (0.15)a−0.81 (0.14)a−0.26 (0.04)a0.002 (0.005)0.22 (0.03)aBMI (0=18.5 kg/m2), estimate (SE)

5.24 (1.21)a7.22 (1.06)a2.09 (0.32)a0.014 (0.037)−1.70 (0.21)aGender (0=female, 1=male), estimate (SE)

0.86 (0.07)a1.67 (0.06)a0.41 (0.02)a−0.021 (0.002)a−0.33 (0.01)aBaseline sleep HR (0=38 bpm), estimate (SE)

0.1350.2300.2450.0390.267Adjusted coefficient of determination for the model

aP<.001.
bP<.01.

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 square of the successive differences (RMSSD), recovery percentage, and recovery index during the first 3 hours of sleep.

Recovery indexRecovery percentageRMSSDLF/HF ratioHROutcome

−26.73 (5.86)a−49.34 (5.13)a−10.55 (1.55)a0.724 (0.182)a7.61 (1.04)aIntercept, estimate (SE)

−38.48 (8.78)a−46.05 (7.69)a−20.68 (2.32)a0.386 (0.272)14.47 (1.56)aAlcohol (g/kg), estimate (SE)

2.57 (0.59)a2.29 (0.51)a0.51 (0.15)a−0.051 (0.018)b−0.33 (0.10)bPhysical activity class, estimate (SE)

−0.05 (0.10)0.07 (0.09)−0.008 (0.03)0.004 (0.003)0.03 (0.02)Age (0=18 years), estimate (SE)

−0.42 (0.25)−0.60 (0.22)b−0.18 (0.07)b0.005 (0.008)0.19 (0.04)aBMI (0=18.5 kg/m2), estimate (SE)

2.95 (2.00)6.47 (1.75)a2.04 (0.53)a−0.010 (0.062)−1.38 (0.35)aGender (0=female, 1=male), estimate (SE)

0.71 (0.11)a1.25 (0.10)a0.31 (0.03)a−0.019 (0.004)a−0.28 (0.02)aBaseline sleep HR (0=38 bpm), estimate (SE)

−1.59 (0.95)−1.47 (0.83)−0.32 (0.25)0.065 (0.029)c−0.27 (0.17)Alcohol x physical activity class, estimate (SE)

0.27 (0.16)−0.04 (0.14)0.26 (0.04)a−0.009 (0.005)−0.12 (0.03)aAlcohol x age

−1.05 (0.45)c−0.39 (0.39)−0.15 (0.12)−0.009 (0.014)0.08 (0.08)Alcohol x BMI, estimate (SE)

4.87 (3.37)1.35 (2.95)−0.13 (0.89)0.251 (0.104)c−0.56 (0.60)Alcohol x gender, estimate (SE)

0.30 (0.17)0.83 (0.15)a0.18 (0.05)a−0.005 (0.005)−0.08 (0.03)cAlcohol x baseline sleep HR, estimate (SE)

0.1370.2360.2550.0420.271Adjusted coefficient of determination for the model

aP<.001.
bP<.01.
cP<.05.

Discussion

Principal Findings
Impact of alcohol on autonomic nervous system control during
sleep has been earlier demonstrated in controlled conditions
with relatively small samples. This study demonstrated that this
effect is also clearly seen in noncontrolled conditions with
wearable HR monitoring and HRV analysis. In the large
heterogeneous, noncontrolled, and free-living study population,
alcohol intake caused a dose-dependent effect in cardiac

autonomic regulation during the first 3 hours of self-reported
sleep time. Intraindividually, HR remained elevated,
parasympathetic recovery was delayed, and sympathetic
dominance was prolonged after alcohol intake compared with
recordings with no alcohol. The effects in cardiac autonomic
regulation were observed already with low doses of alcohol.

These findings accord with previous studies reporting
dose-related effects of alcohol on parasympathetic indices of
HRV during sleep in laboratory conditions [21]. Increased HR
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 in the 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 this study, HR and the LF/HF
ratio were affected also 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
alcohol 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 alcohol 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 LF/HF ratio showed sympathetic dominance being
slightly stronger in men than in women after alcohol intake.
The large age range of the participants allowed 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 reduces HRV in all the PA and BMI categories. In fact,
this study showed that regular PA does not attenuate the effects
of alcohol intake on the ANS. The changes in 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

alcohol intake on the ANS during sleep. This aspect is important
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 care to show practically, on individual 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 as a tool of health
promotion in occupational health 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 results in
suppression of parasympathetic regulation of the ANS in a
dose-response manner. Being physically active and young
appears to provide no protection from alcohol-induced
suppression of parasympathetic regulation, a finding that needs
to be considered given the literature evidence that increased PA
associates with higher alcohol usage among nonalcoholics.
Personalized HRV measures such as recovery percentage may
be more practical in occupational health settings to demonstrate
the effect of alcohol on sleep than, eg, RMSSD, which is
strongly age-dependent.
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BMI: Body mass index
HF: high frequency
LF: low frequency
HR: heart rate
HRV: heart rate variability
PA: physical activity
RMSSD: root mean square of the successive differences

Edited by G Eysenbach; submitted 29.11.17; peer-reviewed by J Spaak, S Bhatlekar, 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:
Pietilä J, Helander E, Korhonen I, Myllymäki T, Kujala UM, Lindholm H
Acute Effect of Alcohol Intake on Cardiovascular Autonomic Regulation During the First Hours of Sleep in a Large Real-World
Sample of Finnish Employees: Observational Study
JMIR Ment Health 2018;5(1):e23
URL: http://mental.jmir.org/2018/1/e23/ 
doi:10.2196/mental.9519
PMID:29549064

©Julia Pietilä, Elina Helander, Ilkka Korhonen, Tero Myllymäki, Urho M Kujala, Harri Lindholm. Originally published in JMIR
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 JMIR 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.

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e23 | p.133http://mental.jmir.org/2018/1/e23/
(page number not for citation purposes)

Pietilä et alJMIR MENTAL HEALTH

XSL•FO
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/


Original Paper

A Mobile Health Platform for Clinical Monitoring in Early Psychosis:
Implementation in Community-Based Outpatient Early Psychosis
Care

Divya Kumar1*, BA; Laura M Tully1*, PhD; Ana-Maria Iosif2, PhD; Lauren N Zakskorn1, BA; Kathleen E Nye1, BA;

Aqsa Zia1, MD; Tara Ann Niendam1, PhD
1Department of Psychiatry and Behavioral Sciences, University of California, Davis, Sacramento, CA, United States
2Division of Biostatistics, Department of Public Health Sciences, University of California, Davis, Sacramento, CA, United States
*these authors contributed equally

Corresponding Author:
Laura M Tully, PhD
Department of Psychiatry and Behavioral Sciences
University of California, Davis
4701 X Street
Sacramento, CA, 95817
United States
Phone: 1 916 734 7927
Email: lmtully@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
a research clinic setting, often with financial incentives to maintain user adherence to the technology. Feasibility of dissemination
and implementation of smartphone technology 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 individuals in 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 clients and 20 treatment providers enrolled in the study for up to 5 months. Forty-one EP clients completed
the study, and all treatment providers remained 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 rates were slightly 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) clients and 3 providers (23%; 3/13) stated that technological glitches
impeded their engagement with the platform.

Conclusions: EP clients and treatment providers in community-based outpatient clinics are responsive to integrating smartphone
technology into treatment services. There were logistical and technical challenges associated with enrolling individuals in 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 express in session
[4]. This integration of smartphone data with treatment services
is particularly relevant in the context of psychotic illness, in
which knowledge of current symptom severity is critical for
rapid symptom and relapse 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 the importance 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 the first 3 years of psychosis onset 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].

Despite this growing body of research supporting the use of
smartphone technology in the treatment of psychosis, 3 key
questions 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 health centers (CHMCs) that are
predominantly supported by federal and state funds (eg,
Medicaid), and private-pay or insurance-based outpatient clinics.
These types of clinics provide care to the majority of individuals
with psychosis, not research-based programs. Implementation
of smartphone technology in community-based care in the
absence of an established research infrastructure is the 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 technology 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

California 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 details difficulties in 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) Davis Early Psychosis Program, comprising
2 clinics embedded 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 care to 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, individuals 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 participants were enrolled: clients (EP individuals
enrolled in treatment) and treatment providers (clinical and
support staff providing direct treatment services to 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 in the clinics, that is, all clients enrolled
in the clinics were eligible for participation. Eligibility criteria
were as follows: English fluency, aged between 12 and 30 years
at enrollment, WASI (Wechsler Abbreviated Scale of
Intelligence) IQ 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 clinics and in
welcome packets for new clients. Treatment providers were
approached about participation first; EP clients whose 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

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 participants who did
not possess their own. Due to changes in 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 mobile technology suite comprising 2 parts: a secure
Web-based provider dashboard and the smartphone app RealLife
Exp. EP clients responded to individual survey sets, called
“LifePaks,” via RealLife 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 complete it. 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 use it as a reminder.
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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 surveys in 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, the last 7 days, the last 24 hours, or a custom period
between 2 dates for specific questions of interest. Treatment
providers could individualize the display of dashboards for each
client. For example, if sleep was a symptom of interest for a
particular client, a provider could move survey questions relating
to amount of sleep to the top of the dashboard for quick viewing.
EP clients were only able to review responses to survey
questions on the dashboard during sessions with their treatment

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
questions were developed based on previous literature 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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questions 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 all, 3=half of the time,
and 5=most of the time) how often in the past week they felt a
range of symptoms. Surveys took 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 Measures
Clients completed a series of self-report questionnaires and
clinical assessments during the enrollment and study-end
research appointments. Therapeutic alliance 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 symptoms was measured via the Insight Scale [27].
Comfort with and utilization of smartphone/mobile technology
in daily life was assessed using a Comfort with Technology
questionnaire, 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 symptoms were 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].
BPRS item scores were 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 mannerisms and
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 to fill
out weekly surveys regarding their utilization of the dashboard,

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 clients enrolled 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 also given a 1-page reference document that contained
log-in information, how to customize dashboards, and solutions
to common technical glitches. Upon completion of an EP client’s
enrollment appointment, their treatment provider received access
to the dashboard for that client. Treatment providers were
instructed to review survey responses with clients during regular
treatment sessions, as well 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’s recommendations. 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.
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Textbox 1. Weekly survey questions. Participants completed 16 questions each Sunday via the app.

This week I…

1. Felt sad or depressed

2. Felt anxious or worried

3. Felt cheerful or happy

4. Felt confused or distracted

5. Felt I had to be “on guard” with others, even my friends

6. Felt friendly or social

7. Felt lively or energetic

8. Felt like I did not care about anything

9. Felt unmotivated and could not get things done

10. Felt challenged and overwhelmed by my usual daily activities

11. Saw people, shadows, or things and then realized they were not really there

12. Felt hopeful about my future

13. Felt supported by my family and friends

14. Heard sounds, voices, or whispers but then realized there was nothing there

15. What percentage of your prescribed medication have you taken the past week? (0-100%)

16. 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 errors with
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 a research staff member while
exporting survey response data for analysis.

Consistent with Institutional Review Board guidelines, EP
clients were compensated US $50 for completing the enrollment
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 all identifiable data. Study-owned
smartphones were reused with new EP clients.

Data Analysis
Descriptive statistics were used to summarize client and provider
characteristics, study enrollment, daily and weekly survey
completion, and length of time participants were enrolled in the
app, as well 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

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-sample test. We used Spearman rank correlation
coefficient (ρ) 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 clients in 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 services with the clinic; 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 clients was 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 (ρ=−0.03, P=.80), negative (ρ=0.02,
P=.90), or depression/anxiety (ρ=−0.08, P=.55) symptoms, but
was correlated with agitation/mania symptoms (ρ=0.25,
P=.0495). A similar pattern was observed in the 41 completers,
with no significant relationships between time in study and
baseline positive (ρ=0.06, P=.69), negative (ρ=0.23, P=.15), or
depression/anxiety (ρ=0.01, P=.97) symptoms, but a statistically
significant correlation with agitation/mania symptoms (ρ=0.35,
P=.03). There were no differences in positive (Wilcoxon

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 eligible treatment providers across all 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 alone, 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.

Solano Aldea SOAR
clinic (n=11)

Napa Aldea SOARc

clinic (n=6)

UC Davis SacEDAPT
clinic (n=28)

UCa Davis EDAPTb

clinic (n=16)

Characteristic

15.1 (2.5)17.5 (3.6)17.5 (3.8)18.6 (2.9)Age (years), mean (SD)

11.3 (1.2)11.5 (4.9)10.3 (2.8)13.4 (2.0)Education (years), mean (SD)

14.0 (5.6)12.5 (3.5)12.7 (2.3)13.8 (2.5)Parental education (years), mean (SD)

6 (55)3 (50)16 (57)7 (44)Male gender, n (%)

Race, n (%)

1 (9)0 (0)8 (29)0 (0)African American

0 (0)0 (0)7 (25)3 (19)Asian American

3 (27)2 (33)8 (29)9 (56)White

0 (0)0 (0)1 (4)0 (0)Native American

7 (64)4 (67)4 (14)3 (19)Multiple/Other

7 (64)4 (67)3 (11)5 (31)Hispanic ethnicity, n (%)

8 (73)1 (17)18 (64)2 (13)Loaned phone, n (%)

Type of phone, n (%)

8 (73)3 (50)25 (89)11 (69)Android

3 (27)3 (50)3 (11)5 (31)iPhone

Diagnosis, n (%)

7 (64)0 (0)18 (64)9 (56)Schizophrenia spectrum disorder

0 (0)1 (17)6 (21)1 (6)Mood disorder with psychotic features

4 (36)5 (83)4 (14)6 (38)Clinical high risk

Baseline BPRSd symptoms, mean (SD)

13.1 (4.4)14.2 (4.6)13.5 (5.6)13.4 (4.4)Positive symptoms

6.3 (2.6)5.0 (3.1)6.8 (2.9)4.8 (1.7)Negative symptoms

9.5 (4.8)7.3 (3.8)10.0 (5.0)10.1 (4.3)Depression/anxiety symptoms

8.1 (1.5)8.5 (2.1)10.3 (2.7)8.3 (1.8)Agitation/mania symptoms

aUC: University of California.
bEDAPT: Early Detection and Preventative Treatment.
cSOAR: Supportive Outreach and Access to Resources.
eBPRS: Brief Psychiatric Rating Scale.
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Table 2. Demographic characteristics of enrolled early psychosis treatment providers (N=20). Due to rounding, percentages might not sum to 100.

Multiple
clinics

(n=6)d

Solano Aldea SOAR
clinic (n=4)

Napa Aldea SOARc

clinic (n=2)

UC Davis SacEDAPT
clinic (n=7)

UCa Davis EDAPTb

clinic (n=1)

All treatment
providers
(n=20)

Demographic characteristic

Age groupe, n (%)

3 (60)1 (25)1 (50)5 (83)0 (0)10 (56)25-34

2 (40)1 (25)1 50)0 (0)0 (0)4 (22)35-44

0 (0)1 (25)0 (0)1 (17)0 (0)2 (11)45-54

0 (0)1 (25)0 (0)0 (0)1 (100)2 (11)55-64

1 (17)0 (0)0 (0)1 (14)1 (100)3 (15)Male gender, n (%)

Race, n (%)

2 (33)1 (25)0 (0)1 (14)0 (0)4 (20)Asian American

4 (67)3 (75)2 (100)6 (67)1 (100)16 (80)White

2 (33)0 (0)1 (50)2 (29)0 (0)5 (25)Hispanic ethnicity, n (%)

Degree obtained, n (%)

2 (33)1 (25)2 (100)1 (14)0 (0)6 (30)MFTf

1 (17)2 (50)0 (0)0 (0)0 (0)3 (15)MSWg

1 (17)0 (0)0 (0)3 (43)0 (0)4 (20)PsyDh

0 (0)0 (0)0 (0)1 (14)1 (100)2 (10)PhDi

2 (33)0 (0)0 (0)2 (29)0 (0)4 (20)MDj

0 (0)1 (25)0 (0)0 (0)0 (0)1 (5)Other

3 (50)1 (25)1 (50)4 (57)0 (0)9 (45)Bilingual practitionerk, n (%)

6 (100)1 (25)1 (50)2 (29)1 (100)11 (55)Licensed practitioners, n (%)

aUC: University of California.
bEDAPT: 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.
eFrequency missing=2, 1 in the Multi clinics and 1 in SacEDAPT.
fMFT: Marriage and Family Therapist.
gMSW: Master’s in Social Work.
hPsyD: Doctor of Psychology.
iPhD: Doctor of Philosophy.
jMD: Medical Doctor.
kBilingual practitioners were providers who spoke 1 or more languages fluently (in addition to English) and used them as part of the clinical 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 clients had a change in 1 or more of their treatment
providers: 18% (11/61) had a change in their primary therapist
only (8 in SacEDAPT, 1 in EDAPT, 2 in Aldea SOAR Solano),
3% (2/61) had a change in their psychiatrist only (2 in
SacEDAPT), and 5% (3/ 61) had a change in 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)

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 (ρ=0.21, P=.11), negative (ρ=−0.09, P=.49),
depression/anxiety (ρ=0.10, P=.43), or agitation/mania
(ρ=−0.14, P=.27) symptoms. Similarly, weekly survey
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completion was not related to baseline positive (ρ=0.15, P=.24),
negative (ρ=−0.15, P=.25), depression/anxiety (ρ=0.03, P=.83),
or agitation/mania (ρ=−0.22, P=.09) symptoms. There were no
differences in daily or weekly survey completion rates between
EP clients who had their own smartphone (n=32) and EP clients
who were given a study smartphone (n=29) (all P s>.3),
indicating that the provision of a smartphone was not an
incentive to complete surveys in and of itself.

Survey completion 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
noncompleters (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=.22 for daily and .15 for weekly). In the 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 (ρ=−0.31, P=.047) and agitation/mania
(ρ=−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
(all P s>.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
sessions with 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,
providers reported 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, as well 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 be viewed in Tables 3-6. Of note, 66% (27/41) of EP clients

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 a little 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 continue to 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
surveys from treatment providers included 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 a little 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 RealLife 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
enhancements to the app (eg, improved user interface, inclusion
of data summaries and graphs in 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 use in 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.

Not at all, n (%)Somewhat, n (%)A little, n (%)A lot, n (%)Survey questions

6 (15)13 (32)12 (29)10 (24)To what extent did RealLife Exp improve the quality of your treatment services?

9 (22)11 (27)13 (32)8 (20)Did RealLife Exp improve your relationship with your treatment team?

11 (27)14 (34)7 (17)9 (22)Did RealLife Exp help you understand your symptoms?

5 (12)19 (46)8 (20)9 (22)Did RealLife Exp help you and your treatment team improve your symptoms
and overall well-being?

3 (7)7 (17)11 (27)20 (49)Did RealLife Exp help you remember to take your medication?

7 (17)15 (37)10 (24)9 (22)Did RealLife Exp help you manage your symptoms?

8 (20)14 (34)10 (24)9 (22)Did RealLife Exp help you feel more in control of your symptoms?

3 (7)6 (15)16 (39)16 (39)Are you more motivated to keep up with your symptom management and
medication routine?

Table 4. Summary of early psychosis clients’ (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.

Treatment providers, n (%)Early psychosis clients, n (%)Survey questions

How easy was it to use RealLife Exp?

5 (38)25 (61)Extremely Easy

8 (62)15 (37)Fairly Easy

0 (0)1 (2)Somewhat Difficult

0 (0)0 (0)Extremely Difficult

How easy was it to complete the surveys on RealLife Exp?

9 (69)27 (66)Extremely Easy

4 (31)13 (32)Fairly Easy

0 (0)1 (2)Somewhat Difficult

0 (0)0 (0)Extremely Difficult

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.

n (%)Survey questions

Please circle ALL the features you would like from an application like RealLife Exp

14 (34)Connection to a community

25 (61)Connection to your care team

34 (83)Helpful information about symptoms

36 (88)Personal insights about your behavior

18 (44)Rewards and badges for survey completion

Please circle the ONE feature you would like most from an application like RealLife Exp

3 (7)Connection to a community

9 (22)Connection to your care team

10 (24)Helpful information about symptoms

18 (44)Personal insights about your behavior

1 (2)Rewards and badges for survey completion

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e15 | p.144http://mental.jmir.org/2018/1/e15/
(page number not for citation purposes)

Kumar et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


Table 6. Summary of the features that treatment providers desired in a mobile health platform for early psychosis care (N=41).

n (%)Survey questions

What feature(s) of LifeData did you find useful? Choose all that apply:

12 (92)Graphs of client daily symptoms

10 (77)Graphs of client weekly symptoms

12 (92)Information on medication habits of clients

10 (77)Information on sleeping habits of clients

8 (62)Free-response information on conflicts

7 (54)Free-response on social interactions

Please circle all the features you would like most from an application like RealLife Exp

6 (46)Connection to a community

8 (62)Connection to a care team

11 (85)Helpful information about symptoms

11 (85)Personal insights about behavior

7 (54)Rewards and badges for survey completion

Please check the one feature you would like most from an application like RealLife Exp

0 (0)Connection to a community

5 (38)Connection to a care team

4 (31)Helpful information about symptoms

3 (23)Personal insights about behavior

1 (8)Rewards and badges for survey completion

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 phones by clinic was as follows:
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 Kyocera Hydro XTRM 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 a week 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

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 surveys is not a factor 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 incentives is encouraging, particularly in light of the
frequent technical challenges posed by the app itself. This is a
solvable problem for the field; 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
suggests that individuals with more severe symptoms may need
additional support for successful integration of mHealth
technology into their outpatient care. One way to achieve this
could be to incorporate family/caregivers into 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 as client 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 data indicate that a significant portion of participants (52%),
particularly those in 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 plans to a portion of clients for the duration
of services (2 years for most EP programs). Although the cost
per client is relatively low (approximately US $1250 per client
for 2 years), this is a financial burden to CMHCs that 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 across the 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 platforms in 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 this technology was implemented
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 able to
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 is introduced entirely
independent of research, with no additional appointments and

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
sessions. 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 platforms in 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 a flexible user-interface
that presents accessible summaries of user data, on both provider
and client ends, and technological 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. Finally, 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
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generalizability of similar platforms across a variety of
behavioral health populations and care settings.

Conclusions
These results provide preliminary data to support 3 conclusions:
first, use of smartphone technology in EP outpatient clinics that
are unaffiliated with a research center appears feasible; second,
treatment providers are amenable to implementing smartphone
technology into EP treatment protocols; and third, EP clients

are willing to use smartphone technology as part of their care
without reimbursement for survey responses. While this 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 technology.
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Abstract

Background: Research that investigates standalone 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 developed in Japan.

Objective: This study conducted a nonrandomized controlled pilot trial of the Self Record app to investigate standalone 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 some interest in self-record apps. Assignment to
group was based on participants’ willingness to 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. Intention-to-treat analyses revealed that participants in the intervention
group reported increased typical drinking (η2=.009) and heavy drinking (η2=.001). Adherence to using the app was low; 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 increases in anxiety (η2=.006), typical drinking (η2=.005), and heavy drinking
(η2=.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 mobile 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):e24)   doi:10.2196/mental.8984
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mobile phone intervention; cognitive behavioral therapy; psychological distress; drinking; Japanese workers

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 a wider 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 a small portion of available apps, but studies have shown
that mobile phone-based CDIs have the potential to reduce
psychological and physical symptoms [5-7] and possibly risky
drinking [8]. In light of their cost-effectiveness and accessibility
to many users, mobile phone-based interventions may be useful
in a hierarchical model of treatment.

Cognitive Behavioral Therapy
Cognitive behavioral therapy (CBT) is a widely used
psychological intervention and much evidence shows its
effectiveness for a number 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 standalone 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]

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 societal
stigmas [18]. Although advocating for receiving professional
services for mental health problems is necessary for providing
appropriate care, alternative forms of interventions such as CDIs
may increase the accessibility of mental health services in 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 Mood 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’s belief that, when feeling upset,
one can use thought or action to improve one’s mood [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 regulation 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 Mobile Phone-Delivered Cognitive
Behavioral Therapy App
We developed an app called “ jibun kiroku ” [Self Record],
which allows users to 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 this study was to conduct a pilot 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 distress would 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 alcohol consumption and increased
psychological well-being and negative mood regulation
expectancies (hypothesis 1). We also hypothesized that negative
mood regulation expectancies would moderate the effect of the
intervention on distress and alcohol 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 subsequent section for a full description of the K6).
Participants whose K6 score fell between 5 and 12, indicating
mild to moderate psychological distress, were recruited for this
study. A total of 6921 participants were screened for eligibility,
and 1396 met criteria for study participation.

Outcome Measures
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 a 5-point scale (1=strongly disagree to 5=strongly
agree). An example item is “Telling myself it will pass will help
me calm down.” Alphas in 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 (0=at no time to 5=all of
the time). An example item is “I felt cheerful and in good
spirits.” The alphas in 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
question: “During the last 30 days, how did you feel about the
following?” Examples items are “nervous” and “everything was
an effort.” Participants use a 5-point scale (0=none of the time

to 4=all of the time). Alphas in 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 a 4-point scale
(0=rarely or none of the time [less than 1 day] to 3=most or all
of the time [5-7 days]). The items assess various depressive
symptoms (eg, “I feel sad,” “My sleep was restless,” “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 items responded
to with a 4-point scale (1=almost never to 4=almost always).
Items include “I lack self-confidence,” “I 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 a typical 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 alcohol 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 conditions retook the identical battery of questionnaires.

Intervention
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 physical 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 the intervention (hypothesis
1), we treated the condition (intervention vs control), the time
(pretest and posttest), and the condition × time interaction as
independent variables. Dependent variables were 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 × 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
this analysis [35].

To examine the moderating effect of negative mood regulation
expectancies (hypothesis 2), we implemented multiple regression
analyses. Independent variables were condition (intervention
vs control), negative mood regulation expectancies, and the
condition × negative mood regulation 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 least 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.

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 allocated 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 statistics are shown in Table 1. Multivariate analysis
of variance indicated no significant group differences in the
pretest variables (F7,549=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 participants in this study.
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Figure 1. The Consolidated Standards of Reporting Trials (CONSORT) extension flow diagram.

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 × time interaction (hypothesis 1). Table 2 shows
results of the analyses. The main effect of condition was

significant for typical drinking (η2<.001) and heavy drinking

(η2=.002). Participants in the intervention group reported higher
typical and heavy drinking than did those in the control group.

The main effect of time was significant for WHO-5 (η2=.003),

negative mood regulation expectancies (η2=.004), K6 (η2=.002),

CES-D (η2=.003), typical drinking (η2<.001), and heavy

drinking (η2=.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

regulation expectancies compared to baseline. The condition ×

time interaction was significant for typical drinking (η2=.009;

see Figure 2) and heavy drinking (η2=.001; see Figure 3). For
both typical and heavy drinking, participants in the intervention
group reported higher scores at the 1-month follow-up compared
to the participants in the control group.

We also 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 × 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).

Intervention, mean (SD)Control, mean (SD)Testa

NMRE

120.84 (14.70)120.86 (12.59)Pretest

118.58 (15.73)119.66 (12.60)Posttest

WHO-5

14.65 (5.23)14.25 (4.91)Pretest

15.18 (5.25)14.59 (4.73)Posttest

K6

7.43 (4.80)7.40 (4.27)Pretest

8.08 (4.75)7.98 (4.76)Posttest

CES-D

19.62 (8.81)19.44 (7.75)Pretest

21.59 (9.32)20.21 (8.24)Posttest

STAI-Trait

49.91 (8.29)49.83 (7.30)Pretest

50.53 (8.64)49.57 (6.80)Posttest

Typical drinking

6.70 (8.93)6.15 (7.63)Pretest

6.60 (6.77)5.67 (6.16)Posttest

Heavy drinking

8.89 (12.03)6.96 (8.63)Pretest

8.12 (8.21)6.94 (7.51)Posttest

aCES-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 × time interaction on outcome variables.

Condition × timeTimeConditionTesta

η2Pχ2
7η2Pχ2

6η2Pχ2
5

.002.331.0.004.00110.7<.001.610.3NMRE

.006.710.1.003.035.0.001.231.4WHO-5

.01.450.6.002.025.9<.001.890.02K6

.03.102.8.003<.00114.2<.001.400.7CES-D

.004.292.5<.001.470.5<.001.521.3STAI-Trait

.009.00113.9<.001.0038.9<.001.0099.5Typical drinking

.001.018.7.002.0038.0.002.00610.1Heavy drinking

aCES-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. Change in typical drinking as a function of condition and time in the intention-to-treat analysis.

Figure 3. Change in heavy drinking as a function of condition and time in the intention-to-treat analysis.

Per-Protocol Secondary Analyses
The intention-to-treat analyses were problematic due to attrition;
approximately two-thirds of the participants (65.0%, 199/306)
in the intervention group discontinued using the app on the first
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
participants in the intervention and 85 participants in the control
remained in the analyses.

Table 3 shows results of the per-protocol secondary analyses.
A mixed-effect ANOVA revealed that the main effect of

condition was significant for K6 (η2=.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 regulation expectancies (η2=.009).
Participants reported significantly lower negative mood
regulation expectancies at the 1-month follow-up. The condition

× time interaction was significant for anxiety (η2=.04), typical

drinking (η2=.06), and heavy drinking (η2=.09). Participants in
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 × time interaction on outcome variables.

Condition × timeTimeConditionTesta

η2Pχ2
7η2Pχ2

6η2Pχ2
5

.01.221.5.009.034.6.02.231.4NMRE

<.001.920.01<.001.650.2.01.241.4WHO-5

.04.470.5.009.410.7.09<.00112.2K6

.008.231.4.003.940.006.03.162.0CES-D

.04.046.7.002.291.1.05.143.9STAI-Trait

.06.037.4.02.820.1<.001.810.4Typical drinking

.09.00212.2.04.690.2<.001.601.0Heavy drinking

aCES-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 × negative mood regulation
expectancies interaction predicted general distress (beta=.39,
P=.03). Among participants with high negative mood regulation
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 standalone 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 the first day and participants who showed inattentiveness
in answering outcome measures. The per-protocol analysis
revealed that participants who used the intervention more often
over the 4-week trial period reported increases in 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 increases in distress because
they became more aware of their distress, and (2) such
awareness may have started a vicious cycle in which heightened
awareness led to greater distress, which the interventions focused
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

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 was the CDI in prior studies. Gajecki et al [37] investigated
a standalone mobile-based intervention for reducing risky
drinking. They also found that using the mobile app led to more
frequent alcohol use among men. Standalone use of CDIs was
completely reliant on the participants for its success. Our
findings and those of Gajecki et al highlight that, if participants
are not capable of successfully using the information the
intervention provides, the intervention may have unintended
negative consequences.

We also 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,
those in 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 several 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-time workers, may have been experiencing workplace stress.
This environmental factor may have contributed in the increase
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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 participants in the intervention
group discontinued using the app on the first day. Furthermore,
65.7% (366/557) of the total sample incorrectly answered all
the accuracy-check items. Some literature points to high attrition
as a characteristic of many Internet-based studies [38], but this
attrition may limit the generalizability of our results.

Nevertheless, this study may suggest unintended effects of
standalone use of mobile-based CDIs for Japanese experiencing
moderate stress. The mobile intervention may be beneficial
when it is combined with other interventions that include contact
with professionals to discuss thoughts and behaviors. This
contact would allow clinicians to adjust interventions that lead
countertherapeutically to higher distress. More intense

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 ways to improve low response rates.
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 thoughts they prefer to work on with the app. This will
focus their thinking on the most important thoughts for
intervention. Third, future studies should design apps with more
automatic functions, such as syncing with other apps to record
sleep 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 lags behind expectations. Identifying 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 disorders in 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 analysis was 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 half of the studies investigated the provision of mental health services through
videoconferencing technologies (n=26), followed by Internet-based interventions (n=20). The majority (n=44) of the studies were
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 leadership. 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 professionals 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 professionals 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):e20)   doi:10.2196/mental.9769

KEYWORDS

eMental health; implementation; routine practice; determinants of practices; RE-AIM; barriers and facilitators; mood disorders;
review

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 as face-to-face interventions and
superior outcomes compared with waiting lists [1-3]. eMH
encompasses the use of digital technologies and new media for
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
the field of mental health [4]. Research on the translation of the
results of these studies into routine care is scarce. Translational
research can have two dimensions: dissemination and
implementation of an innovation in clinical 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. Implementation refers to the process of embedding and
integrating new practices into 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 as the availability of technical infrastructures and
proper reimbursement of these services [7]. Nevertheless, the
actual use of eMH in routine mental health care lags behind
expectations. It is unclear why implementation of eMH remains
difficult.

A logical approach in addressing this implementation 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 clinical 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

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 a heuristic 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
is widely used in implementation research [18]. The framework
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 the intervention in
routine practice and its consistency of delivery and costs, and
(5) maintenance as the institutionalization of the intervention
in routine 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 a comprehensive overview of determinants
of practices, we systematically reviewed the literature to develop
a taxonomy relevant to the implementation of eMH. Knowledge
on these determinants can inform the study of interventions that
aim to improve the implementation 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 disorders in 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 interventions in people
with mental illnesses [23]; mental health, substance abuse, and
health behavior interventions into specific primary care behavior
health programs [24]; tele-mental health consultation program
in pediatric primary care in 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 developed, and
a total of 408 synonyms were 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 Appendix 1. The search was conducted in July 2015
in the three main bibliographical databases (PubMed, PsycINFO,
and EMBASE). All identified papers were examined for
eligibility by two researchers (CV and MM) independently.
Disagreements were solved by discussion and, where necessary,
moderated by a third 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

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.
Effectiveness was not addressed in this review as ample reviews
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.

Analyses and Synthesis
Thematic analysis was applied to identify the recurrent and most
important determinants to implementing eMH in routine practice
(ie, themes) arising in the included literature. Thematic analysis
is a common method for identifying, grouping, and summarizing
findings from included studies in narrative review [29]. The
(groups of) determinants were developed inductively (ie, without
a priori 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. Data files were merged and discrepancies solved
by discussion to reach consensus. Freely available reference
management software (Mendely, Elsevier), a spreadsheet
(Microsoft Excel, Microsoft Corporation), and qualitative
analysis software (ATLAS.ti, Scientific Software Development
GmbH) were used to organize and conduct the selection, data
extraction, and data analysis.

Textbox 1. Inclusion criteria.

1. Reporting of empirical research such as observational studies using ethnographic methods or experimental studies following a pre-post or
randomized controlled trial design

2. The psychotherapeutic intervention under study had an information and communication technology (ICT) component (eg, using videoconferencing,
Web, or mobile technologies to deliver mental health care)

3. The psychotherapeutic intervention targeted a mood disorder.

4. The study targeted (1) an adult population, (2) mental health care professionals (HCPs) or, (3) other persons or organizations involved in
implementation of eMH.

5. The study took place in routine mental health care settings.

Textbox 2. Exclusion criteria.

1. Studies were reporting clinical effectiveness data only.

2. The full-text article was not available through Open Access or library loaning services.

3. The full-text article was not available in the English language.
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Table 1. Dimensions of reach, effectiveness, adoption, implementation, and maintenance (RE-AIM); their definitions; and its focus.

CommentDefinitions [16]Dimension

Participation ratio of patients and their characteristicsReach

Not addressed in this studyImpact of the (clinical) intervention on patients’ health, quality
of life, and economic outcomes

Effectiveness

Proportion and representativeness of staff and organizations
delivering the services

Adoption

Added: deliberate and purposive actions to implement eMHa [31](Clinical) interventions’ fidelity and (implementation) costsImplementation

Extent to which the intervention is and remains to be part of
routine care practice

Maintenance

aeMH: electronic mental health interventions, or eMental health.

Results

Study Selection
The searches resulted in 16,718 records. After removing the
duplicates, 13,417 unique titles remained and were screened for
eligibility against the inclusion and exclusion criteria. In total,
13,159 articles were excluded on the basis of the information
in titles and abstracts. A total of 258 articles were retained, and
after examining the full-text articles, a total of 48 studies were
included in the analysis. Figure 1 provides an overview of the
inclusion and exclusion of studies in 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 services for mood disorders through
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, a survey and
semistructured interviews), followed by a large proportion
(n=16) of studies that applied qualitative methods such as

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.

Determinants 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 related 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 references to the source articles. The following
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 a community level aimed at to
preserve, protect, and restore peoples’health [32]. More detailed
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.

Reach
The domain reach includes determinants of practices that are
related to patients’participation in eMH and their characteristics.
Of the 33 studies that were categorized under reach, most
investigated patients’and mental HCPs perceptions and 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 technological 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
requires consideration when implementing eMH. For example,
the perceived importance of interaction and verbal
communication was highlighted by van der Vaart, et al [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

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
as the 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
professionals in commencing in Internet-based psychotherapy,
Montero-Marin et al [48] noted the importance of standardizing
Web-based interventions in an integrated 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. Differences in actual use might be
caused by differing levels of interest and experience in the eMH
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 resources including 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.

naMaintenance (n=4)Implementation (n=6)Adoption (n=19)Reach (n=33)Characteristic

Target disorder

10—b238Depressive disorder

202—916Mood disordersc

172478Not specifiedd

Therapeutic principles e

8—235Cognitive behavior therapy

1———1Other (eg, mindfulness)

39441627General psychotherapy

Technology applied

2———2Internet-based (unguided)

5—133Internet-based (guidedf)

1———1Internet-based (minimal guidance)

1———1Internet-based (therapist guided)

1——11Internet-based (blended)

10—128Internet-based (not specifiedg)

1——11Computer-based

1———1mobile health (unguided)

26441215Videoconferencing

Study design

2———2Experimental—quantitative methods

3—12—Experimental—mixed-methods

1512910Observational—qualitative methods

81—16Observational—quantitative methods

2022715Observational—mixed-methods

aThe n in this column are unique references. Some studies were categorized under more than one RE-AIM dimension.
bRefers to no studies categorized under that condition.
cMood 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.
eNot 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.
gNot specified if it was a guided intervention or self-help.
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Table 3. Identified groups of determinants of practice and their definitions.

DeterminantsDefinitionGroup

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

The perception among patients, providers, organizations, and

systems that eMHa is agreeable, congenial, or satisfactory.

Acceptance

Professional-patient interaction; effectiveness; personal need;
flexibility; negative effects; safety; patient characteristics

The perceived fit, relevance, or compatibility of eMH for the
patient in addressing his or her mental disorder.

Appropriateness

Organizational structures and procedures; leadership; staffing

and roles; access and reliability of ICTb; time; collaboration

Continuing implementing, delivering, and receiving eMH and
remain doing so in the context of concrete treatment plans.

Engagement

Personnel; funds; infrastructureThe availability and appropriateness of resources required in
implementing and delivering eMH, including human resources,
equipment, funding, and other infrastructural aspects.

Resources

Primary process; facilitating processesThe course of action (modus of operandi) in service delivery
and all other tasks and responsibilities mental health care service
organizations have.

Work processes

Culture; communication; management; strategies and priorities;
external relations

Directing and controlling the working processes and organizing
activities that enable implementation and delivery of eMH.

Leadership

aeMH: electronic mental health interventions, or eMental health.
bICT: information and communication technology.

Figure 2. 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
we identified in literature: acceptance, appropriateness, engagement, resources, work processes, and leadership. RE-AIM: reach, effectiveness, adoption,
implementation, and maintenance.
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Table 4. Determinants of practice identified in the literature 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.

ReferencesnRE-AIMaPerspectiveCluster/Determinant

Acceptance: the perception among patients and providers that using eMHb

is agreeable, congenial, or satisfactory

[33-41]9R, APatientAccess to treatment: the state of accessibility and the act of accessing
mental health services.

[34,37,41-50]12R, A, IPatientExpectations and preferences: individual and collective attitudes, expecta-
tions, and preexisting preferences about receiving and providing mental
health care in general and eMH specifically.

[43,48,51-61]13R, A, I,
M

StaffExpectations and preferences: individual and collective attitudes, expecta-
tions, and preexisting preferences about receiving and providing mental
health care in general and eMH specifically.

[43,51-53,59,62,63]7R, A, IStaffObservability and experience: the possibility and actual of observations in
use (seeing or hearing about the treatment) and experiences of staff in the
process of accepting eMH as a valid treatment option.

[46,52,61]3R, A, IStaffEvidence-base: the scientific evidence of the feasibility and effectiveness
of eMH.

[33,34,39-42,47,59,60,62,64-67]14R, A, I,
M

PatientConvenience: the comfort experienced by patients in accessing and receiving
mental health care, including overcoming geographical distances, time
constraints, and availability of treatment materials.

[34,35,37,42,48,49,51,54,55,66,68]11R, A, MPatientTechnology: the technical aspects of eMH, including availability of and
familiarity with ICT, complexity, usability, and working procedures.

[43,51-57]8R, A, I,
M

StaffConvenience: the comfort experienced by patients in accessing and receiving
mental health care, including overcoming geographical distances, time
constraints, and availability of treatment materials.

[34,37,44-46,48-51,59,60,69-71]14R, A, MPatientTechnology: the technical aspects of eMH, including availability of and
familiarity with ICT, complexity, usability, and working procedures.

[43,46,51,53,62,63,71,72]8R, A, I,
M

StaffTechnology: the technical aspects of eMH, including availability of and
familiarity with ICT, complexity, usability, and working procedures.

[33,39,48,51,54,59,73]7R, APatientSkills and competences: specific personal capacities and means required
for receiving (patients) or providing (staff) eMH.

[48,54,55,61,66]5R, A, I,
M

StaffSkills and competences: specific personal capacities and means required
for receiving (patients) or providing (staff) eMH.

[35,48,49,73]4R, APatientPrivacy: respecting patients’ and providers’ freedom from unauthorized
intrusion, including discretion and confidentiality.

[48]1R, AStaffPrivacy: respecting patients’ and providers’ freedom from unauthorized
intrusion, including discretion and confidentiality.

[43,53,60,61,65,67]6R, A, I,
M

StaffClinical culture: socially defined and agreed “ways of doing,” including
norms, habits, and roles.

[43,46,51-53,58,61-63,67,71,72,74]13R, A, IStaffEducation: training of staff in providing eMH in routine care, including
technical and therapeutic training, formal education, credentialing, peer-
group learning, and supervision.

[40,66,67]3R, A, MPatientCosts: the expenditures made to receive or provide eMH.

Appropriateness: the perceived fit, relevance, or compatibility of eMH for
the patient in addressing his or her mental disorder

[33,35,39,40,42,46,48,50,54,55,59,

68-70,73,75-77]

18R, A, IPatientProfessional-patient relationship: the professional interaction between
(mental) health care provider and patient, including the aspects such as trust,
comfort, and therapeutic interaction.

[46,52,54,55,57-59,61,71,77]10R, A, IStaffProfessional-patient relationship: the professional interaction between
(mental) health care provider and patient, including the aspects such as trust,
comfort, and therapeutic interaction.

[33,35,40]3RPatientEffectiveness: patients’ mental health care needs, including information
needs and specific (mental) health conditions.
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ReferencesnRE-AIMaPerspectiveCluster/Determinant

[33,35,42,58,59,65,69,75]8R, A, MPatientsPersonal need: individual mental health care needs, including information
needs and specific (mental) health conditions.

[46,58,61,67,69,72]6R, A, I,
M

StaffFlexibility: the extent to which care providers can alter or adapt the eMH
to the (perceived) needs of the patient or care provider.

[33,46,78]3R, APatientNegative effects: the perceived and actual negative (clinical) outcomes of
receiving eMH.

[35,55,78]3RPatientSafety: the physical and mental safety of patients receiving eMH.

[52,55,59,69]3R, AStaffSafety: the physical and mental safety of patients receiving eMH.

[37,48,69,70,73,78,79]7R, APatientPatient characteristics: individual patient characteristics, including age,
gender, clinical history, social economic status, and clinical symptoms rel-
evant to eMH.

[43,52,59,61]4R, A, IStaffPatient characteristics: individual patient characteristics, including age,
gender, clinical history, social economic status, and clinical symptoms rel-
evant to eMH.

Engagement: continuing implementing, delivering, and receiving eMH and
remain doing so in the context of concrete treatment plans

[43,48,52,55,59,61,62,72]8R, A, IStaffOrganizational structures and procedures: the organizing structures, policies,
and procedures for delivery of eMH, including standards and clinical
guidelines, administrative support, technical support, and other facilitating
services.

[55,58,62,72]4R, A, IStaffLeadership: the managerial capacity and operationalization of an organiza-
tion, including leadership, goal setting, strategies, and supportive measures

[35,48,53,59,60,62,72]7R, A, I,
M

StaffStaffing and roles: the availability of staff necessary in delivering eMH,
including qualifications, roles, and responsibilities

[43,48,52,53,56,59,62,63,71,72]10R, A, IStaffAccess and reliability of ICTc: the availability, stability, and reliability of
required technology, including interoperability with other existing technol-
ogy (eg, electronic patient record).

[61]1IStaffTime: the time constraints in providing mental health care in general and
eMH specifically.

[61,72,77]3R, A, IStaffCollaboration: the possibility and actual act of parties involved in delivery
of eMH willingly work together, including sharing of information and ex-
pertise.

Resources: the availability and appropriateness of resources required in
implementing and delivering eMH, including human resources, equipment,
funding, and other infrastructural aspects

[62,80]2A, IOrganizationPersonnel: the availability, capacity, and capabilities of persons necessary
in the delivering eMH.

[66,67,72,80]3A, I, MOrganizationFunds: the availability and sources of pecuniary resources necessary for
delivering eMH and its impact on existing (care) budgets

[43,52,53,60,62,67,72]7R, A, I,
M

OrganizationInfrastructure: availability, quality, and stability of facilitating structures
required for delivering eMH, including offices and equipment.

Processes: the course of action (modus of operandi) in service delivery and
all other tasks and responsibilities mental health care service organizations
have

[43,48,53,60,62,67,80]7R, A, I,
M

OrganizationPrimary process: a series of actions conducing to the primary objectives of
a mental health care organization such as referral processes, establishing
diagnosis, and providing treatment.

[43,52,60,62,67,72,80]7R, A, I,
M

OrganizationFacilitating processes: the facilitating activities required for primary process-
es to deliver mental health care services. Facilitating processes do not direct-
ly add value to service delivery but are necessary to provide the services.

Leadership: directing and controlling the working processes and organizing
activities that enable implementation and delivery of eMH

[43,67]2R, A, I,
M

OrganizationCulture: socially defined and agreed “ways of doing,” including norms,
habits, and roles relevant to delivering eMH.
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ReferencesnRE-AIMaPerspectiveCluster/Determinant

[62]1A, IOrganizationCommunication: the mechanisms, means, and contents of disseminating
information across the mental health care organization.

[60,62,80]3A, I, MOrganizationManagement: the managerial capacity and operationalization of an organi-
zation delivering eMH, including leadership, goal setting, strategies, and
supportive measures.

[43,67]2R, A, I,
M

OrganizationStrategies and priorities: the operationalization of and operationalized ob-
jectives into feasible working plans, including vision, mission, priorities,
and work plans.

[65,67]3A, I, MOrganizationExternal relations: cooperation and collaboration of various external parties
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 services to meet the health needs of target
populations

[43,60]2R, A, I,
M

SettingPolicy: the plans or courses of actions intended to influence and determine
decisions and actions relevant to delivery of eMH.

[60,65,70,71]4R, MSettingResources: the availability and appropriateness of resources required in

delivering eMH, including HCPsd, ICT and standardization, funding, and
other infrastructural aspects.

[65,66]2MSettingCommunity acceptance: the shared perception among the community that
eMH is agreeable, palatable, or satisfactory.

[43]1R, A, ISettingCollaboration: cooperation and collaboration of various parties involved in
delivery of eMH, including knowledge sharing.

[60]1MSettingStructure: the organizing and organized plan of health services in a given
(geographical) context and relevant to the implementation and delivery of
eMH.

aRE-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.
beMH: electronic mental health interventions. or eMental health.
cICT: information and communication technology.
dHCPs: health care professionals.

Adoption
Adoption mirrors the decision of staff and organizations
involved in 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 identified as a relevant determinant
in staff adopting eMH (n=6). Adoption can be facilitated by
allowing clinicians to gain experience with eMH and the
observability of eMH (n=7). In terms of appropriateness of
eMH, the studies indicated that patient-professional relationship
is an important determinant to consider when designing
interventions aimed at improving adoption rates (n=7). To
illustrate, May et al [54] reported on the use of
videoconferencing technology in delivering psychotherapy,

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 influential 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 rooms and ICT
equipment. Determinants related to the primary care processes
included issues with 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
partners involved 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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Implementation
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 actions to implement eMH. Of the 6 studies identified
under implementation, 2 investigated an implementation-related
intervention focusing on training mental health providers to 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 determinants included references to 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 al [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 staffing (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 al [80] discussed that successful
implementation might depend on the existence or establishment
of effective primary processes in 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). Examples include
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. This includes scheduling problems, lack of a clear goals,
and managerial support to address issues with existing clinical
demands.

From the perspective of health care systems, less rich
information was found in the included studies. However, Buist
et al [43] did report on determinants of practices relating 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

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 programs that 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 services in routine practice. Hailey
et al [65] showed that traditional patterns might keep staff from
changing their practice, even if the service is in 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 al [67] showed in a study
comparing tele-psychiatry programs that are in routine care for
some time that the different business approaches these 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 resources required
in maintaining eMH in practice were mentioned (n=2).

Discussion

Principal Findings
We developed a taxonomy of 37 determinants of mental health
care practices known in the literature as relevant to successfully
implement eMH for mood disorders. The determinants of
practices clustered in six groups are expressed at (a combination
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.

Strengths and Limitations
The search strategy in this review aimed to capture as much
relevant scientific literature as possible. For this reason, 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 studies ranging from observational case studies using
qualitative ethnographic methods to 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
impossible to come to 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 al [83] conducted a scoping review of 164 publications
(including gray literature). The investigators applied the Active
Implementation Framework (AIF) to identify
implementation-related factors [84]. The AIF 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 a gap in the implementation-related research. Despite
the low numbers (n=4), our study shows that 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 a quantitative
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 the results.

Similarly, Ross et al [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 comparable 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

services in four main categories: management systems,
communication systems, clinical decision support systems, and
information systems. In this respect, the authors did not address
eHealth to contain purposed intrinsic 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 care in general vs mental health care for mood disorders)
and purpose (information sharing, support systems vs therapeutic
interventions focusing on care and cure) give rise to (partial)
different taxonomies of determinants of practice.

Recommendations for Implementation 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 enhance their 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 concrete implementation activities aimed at the concerns
of the end 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. This includes aspects such as building trust, comfort,
and the quality of the therapeutic interactions. eMH interventions
delivered through ICT are thought to influence these interactions
negatively. Hadjistavropoulos et al [74,86] showed that specific
training can change knowledge about, attitudes toward and
confidence in delivering eMH. 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, is taken into account and that the eMH
service seamlessly fits within existing technologies and work
processes. Here, single-sign on technology 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 disorders in routine practice,
the following two topics should be taken into account: (1)
identifying organization and system-level determinants and (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 social 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, curricula and 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. As shown in this
review, there is limited evidence on the causal 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)
contribute in raising awareness among GPs about which patient
might benefit most from which eMH intervention? Or can
championing an Internet-based cognitive behavioral therapy

service increase the adoption of other therapists in 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 a good 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 clinically 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 resources for implementing and delivering eMH 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
implementation practice are discussed, such as in-depth training
of professionals, careful selection, and continuous development
of the eMH technology used. In addition, focal points for future
research are provided, including implementation-related factors
on organization and system level, as well 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 Skåne 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. This is the first of two papers about the implementation of Open Notes in adult psychiatric care in Region Skåne.

Objective: The objective of this study was to describe, compare, and discuss how different HCPs in adult psychiatric care in
Region Skåne expect Open Notes to impact their patients and their own practice.

Methods: A full population Web-based questionnaire was distributed to psychiatric care professionals in Region Skåne in late
2015. The response rate was 28.86% (871/3017). Analyses show that the respondents were representative of the staff as a whole.
A statistical 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 as to 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

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

care clinics have implemented such a service. According to
Open Notes Mental Health (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 these implementations are recent,
little is known about the perceptions of HCPs to the service in
this context.
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Open Notes is one of the most important civic electronic health
(eHealth) services in Sweden. All citizens in the country are
able to access their EHRs 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 previously 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 was launched in 2012 in Sweden, some
medical specialties, where patient digital access was considered
sensitive, were exempt. One of these was psychiatry. In 2015,
Region Skåne, 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
care in Region Skåne were able to access entries in 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]. The introduction
of Open Notes in psychiatry provided an opportunity for us to
carry out a unique baseline study by conducting a full population
survey of the employees in adult psychiatry in Region Skåne
before the service became available to patients.

The Technical Prerequisite
In Region Skåne, 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 notes in many cases
before the responsible HCP has signed off on them. This means
that the notes have not yet been approved by the responsible
HCP when they are made available for 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. This is because the service has
been implemented in the entire public health care system in the
region and thus, includes all inpatients and outpatients.

The Open Notes service in Sweden is accessible 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
such information in the health record, there is a special template
for this purpose called specific information. This information
is only digitally accessible to the HCPs, but patients can access
it by requesting a paper copy of their EHRs. In Region Skåne,
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. There is also the risk that inpatients would
compare their notes with those of other inpatients, become upset,
and agitate each other when they find differences in the
treatment. Outpatients in psychiatric care can read their entries
right away, just as patients in non-Psychiatric care in Region
Skåne have been able to do since the service was first
introduced.

The aim of this study was to describe, compare, and discuss
how different HCPs in adult psychiatric care in Region Skåne
expect Open Notes to impact their patients and their own
practice. This is the first of two papers about the implementation
of Open Notes in adult psychiatric care in Region Skåne. 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 is based on one developed
and implemented by the OpenNotes Project in the United States
[8-10]. In line with the original survey [8,11], the Swedish
version covers three areas: The impact on the patients, The
impact on the practice, and About me. First, the original
OpenNotes survey was translated 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, a Web 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 access to their EHRs in 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 Skåne 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 inpatients in adult
psychiatric care in the region. Online access to 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 Skåne 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
a sample was that it is a heterogeneous population where some
of the professional groups are large and others are small. In
addition, the employees in Region Skåne were the first in
psychiatric care in 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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prenotification 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 responses was not possible.
We did not offer any survey incentives. We sent four reminders,
and the survey closed on October 2, 3 days before patients were
given online access to their EHRs. All the material in the
baseline study was thus collected before the implementation.

Data Analysis
We present descriptive information for each fixed-choice
question and chi-square tests to examine the relationships
between professionals and attitudes to the Open Notes service.
Due to 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
The researchers followed the guidelines on research ethics issued
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

well with the overall percentage of employees in 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
Notes will increase the patients’ trust for them as professionals.

The chi-square tests show that there are differences in opinions
among the different groups of professionals, especially regarding
whether patients will be satisfied with the content in their notes
and if Open Notes will increase the patients’ trust for the HCPs.
Medical secretaries (55/72, 76%) and assistant nurses (126/172,
73.3%) agree to a larger degree with the statement, A majority
of patients will disagree with what is written in their notes, than
doctors (82/131, 62.6%) and psychologists (44/89, 49%).
Medical secretaries (46/68, 68%) agree to a larger 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
a lesser degree than nurses (59/217, 27.2%) and assistant nurses
(58/178, 32.6%).

Table 1. Demographic characteristics of the respondents in percentage and number (n). A total of 853 of the 871 respondents answered the professional
affiliation question; 851 answered the gender question.

Survey respondents, n (%)Professional affiliation and gender

228 (26.7)Nurse

182 (21.3)Assistant nurse

133 (15.6)Doctor

91 (10.7)Psychologist

76 (8.9)Medical secretary

57 (6.7)Social Worker

53 (6.2)Other

17 (1.9)Occupational therapist

16 (1.9)Physical therapist

Gender

628 (73.8)Female

223 (26.2)Male
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Table 2. Psychiatric professionals’views on how patient online access to EHRs in adult psychiatric care will affect the patients: proportion of respondents
who somewhat agree to agree and the results of the chi-square test for these items. The number of total responses for each item ranged from 830 to
840.

P valuen (%)Survey item

Among my patients who read their electronic health record from psychiatry online

.36252 (30.1)A majority of patients will better understand their health and medical conditions.

.32488 (58.1)A majority of patients will worry more.

.63402 (48.2)A majority of patients will better remember the plan for their care.

<.001529 (63.2)A majority of patients will disagree with what is written in their notes.

.001436 (52.4)A majority of patients will request changes to the content of notes.

.1593 (11.2)A majority of patients will take better care of themselves.

.13154 (18.5)A majority of patients will be more likely to take medications as prescribed.

.03351 (41.9)A majority of patients will find significant errors in the notes.

.53372 (44.4)A majority of patients will feel more in control of their health care.

.02261 (31.1)A majority of patients will be better prepared for visits.

.001227 (27.4)A majority of patients will trust me more as their caregiver.

.002570 (68.7)A majority of patients will contact me or my practice with questions about their notes.

.03438 (52.7)A majority of patients will find the notes to be more confusing than helpful.

aRepresents 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 Notes to 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 become less candid
in their documentation and that they will spend significantly
more time writing, dictating, or editing notes. Only 21.2%
(177/838) believe that care delivery will become more efficient.
Approximately one-third expect (305/839) an increase in patient
safety. Seventeen percent (147/850) think that the service will
contribute to care on equal 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 increases the 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
items that are about clinical documentation and the general idea
of Open Notes. Doctors (63/133, 47.4%) and medical secretaries
(31/71, 44%) are more worried that visits will take more time

compared with nurses (71/228, 31.1%) and psychologists (21/90,
23%). The results show the same pattern when it comes to the
statement I will spend significantly more time addressing patient
questions 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 Notes to 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%)
are less likely to agree with the statement Patient online access
to their EHRs in adult psychiatry is generally a good 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 HCPs were of the opinion
that the service will negatively impact their work in different
ways. The statistical analysis also shows that people in different
professional groups vary concerning their misgivings about how
the service will affect their own work: doctors, psychologists,
and medical secretaries in 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.

P valuen (%)Survey item

<.001299 (35.09)Visits will take significantly longera

<.001343 (40.6)I will spend significantly more time addressing patient questions outside of visitsa

<.001376 (44.5)Patients who read their notes will be offendeda

<.001342 (40.5)I will be less candid in my documentationa

<.001352 (41.5)I will spend significantly more time writing or dictating or editing notesa

.008177 (21.1)Medical care will be delivered more efficiently (yes response)b

.06247 (29.5)Patient satisfaction will improve (yes response)b

.01305 (36.3)Patient care will be safer (yes response)b

.01147 (17.3)Patient online access to their EHRscwill contribute to health care on equal terms for all patients (large or very large

extent)d

.006174 (20.6)Patient online access to their EHRs in adult psychiatry will affect the relationship between the different professionals

working there (large or very large extent)d

.02302 (35.6)Patient online access to their EHRs in adult psychiatry will affect the relationship between the patient and your profession

(large or very large extent)d

386 (45.6)Patient online access to their EHRs in adult psychiatry will affect the risk for me to be subjected to threat and violence

(will increase)e

356 (42.2)Patient online access to their EHRs in adult psychiatry will affect the risk for me to be reported to the Patients Advisory

Committee (will increase)e

273 (32.2)Patient online access to their EHRs in adult psychiatry will affect the risk for me to be reported to Health and Social

Care Inspection (will increase)e

75 (8.8)How often do you meet patients who have read their health record on paper? (to a large or a very large extent)?f

How many of your patients do you think will read their EHRs online? g

121 (14.4)0-10 (%)

214 (25.4)11-25 (%)

250 (29.7)26-50 (%)

196 (23.3)51-75 (%)

60 (7.1)76-100 (%)

<.001231 (27.7)Patient online access to their EHRs in adult psychiatry is generally a good idea (somewhat agree to agree)h

aNumber and percentage of employees responding that they were moderately concerned, very concerned, or so concerned that I do not want patient
online access to my EHR in psychiatric care at all. It was also possible to choose the options minimally concerned and not concerned.
bNumber and percentage of employees responding yes. It was also possible to answer no.
cEHR: 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 possible to answer the risk will not change, the risk will decrease,
and not relevant. Due to the answer options, we did not conduct a chi-square test on these questions.
fNumber 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, not at all, or not relevant. Due to the answer options, we did not conduct a chi-square test on this question.
gDue to the answer options, we did not conduct a chi-square test on this question.
hRepresents 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, this is the first 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 respondents in this study are more negative to Open
Notes than the respondents in previous baseline studies in
non-Psychiatric settings in the United States [3,8]. As the service
is obligatory 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 be that 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].

An important difference, compared with similar services in the
United States [11,14], is that Region Skåne clinical notes are
accessible to outpatients without delay. This has been one of
the most debated features of the Open Notes service in Sweden,
even in non-Psychiatric settings, because it allows patients to
read entries in 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 a recent 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 the impact of Open Notes on their patients in 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 a greater understanding of how
the service affects patient groups with different diagnoses.

This is the first 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-square tests show that in some cases, medical secretaries
are as negative as the doctors. Seventy-six percent believe that
a majority of the patients will 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. The medical 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 Skåne 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

analyzed in the spring of 2018. The results of this baseline study
are being used to influence the planned implementation of Open
Notes in children and youth psychiatry and forensic psychiatry
in Region Skåne.

Limitations
This study has a number of limitations. First, the response rate
to the Web questionnaire was 28.86%. One explanation may
be that this is a full 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 all 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 actors in Sweden is that Open Notes is a civic service and
a technical 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 studies in non-Psychiatric settings that Open
Notes has raised both questions and resistance among HCPs in
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 regions in Sweden.
Region Skåne, 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 access to their records on a regular
basis [18]. The vision of the authors was that this would enhance
the quality of care. For less than a decade now, digitalization
in health care has made it technically possible to 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 care in Region Skåne 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 psychologists state that they will change their
entries as a result 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
employees in adult psychiatric in Region Skåne. 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 workers is 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. Additionally, 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 a randomized 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 a workplace 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 progress trackers and reminders to log in. The main 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: Occupational 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 always fully translate 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://clinicaltrials.gov/ct2/show/NCT02729987?term=NCT02729987&
rank=1 (Archived at WebCite at http://www.webcitation.org/6wZJge9rt)

(JMIR Ment Health 2018;5(1):e8)   doi:10.2196/mental.9146
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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 a societal 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 psychological well-being and workplace effectiveness
but that the mean intervention completion (the extent to which
participants adhered to the intervention) was 45%, with a range
of 3% to 95% [17]. Although there are examples 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 a time, a place, and at a pace that is convenient to
them [22-24]. These advantages have led digital health
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 translate to an
occupational setting; furthermore, little research has been done
on the barriers and facilitators to take up and engagement with
digital health interventions in 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 data is recommended as an effective means of getting
a better 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 the trial are reported
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

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, a stress and a thought
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 a motivational 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
questionnaires.

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 the intervention
with minimal support from an e-coach), the discussion group
(access to 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 a participating 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 stress as demonstrated by a score of ≥20
on the ten-item Perceived Stress Scale (PSS-10) [30].

Research Questions
The research questions for this study were as follows: (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
emphasized 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 the first author in May 2017. Each interview lasted
between 20 and 50 min. The interview questions were informed
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
the interview takes place. Interview recordings were 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 participants is given in 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 original study. Recruitment from the

universities and the telecommunication 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 also 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 participants who 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 a digital 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 participants in this study and the original trial. RCT: randomized control trial.

Participants in RCT (N=82)Participants in this study (N=18)Comparison variable

41 (10.2)45 (10.8)Mean age (SD)

70 (85)14 (78)Female, n (%)

Organization, n (%)

17 (21)7 (39)Third sector

48 (58)10 (56)Universities

3 (4)1 (5)Telecommunications

14 (17)0 (0)Local authority

Allocated group, n (%)

26 (32)4 (22)Discussion group

28 (34)8 (44)Minimal support group

28 (34)6 (33)Wait list control
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The Positives of Digital Mental Health Interventions
Participants described digital mental health interventions as
being convenient both in terms of accessing it at a time that is
convenient for them and at a place that is convenient for them.
The quote below reflects participants’ appreciation of these
characteristics:

Whenever I need something I can just straight away
go there without waiting for someone, waiting for an
appointment or like. I can get help as soon as possible
and I can get it anywhere because it’s online on the
Internet. [Sara, 31 years, university one]

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
in when they had time rather than having to fit with the timetable
of a (potentially 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 I could
choose when I 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 I wanted to
rather than saying: “Well you’ve got a session, it’s
at 2 o’clock on a Friday and that’s it, that’s your only
window”. So I think it made it in some senses more
live for me rather than an event that you go to.
[Robert, 46 years, university one]

Participants identified the stigma of mental illness as still being
an issue in the workplace. One participant said:

I wouldn’t tell it to anyone in my workplace. [Sara,
31 years, university one]

Another participant described how she would not talk to her
employer about the elements of work that contributed to her
stress as:

I would then be forever seen as someone who doesn’t
cope well and then wouldn’t get much career
progression [Sue, 43 years, university two]

Participants suggested that the discreteness and anonymity of
digital mental health interventions helped them to overcome
their fear of the stigma:

I think also it’s very discreet. If you have to shuffle
off and actually see somebody you know face to face,
it’s a bit more public, people are more likely to know
about it. [Fiona, 62 years, third sector]

The privacy of the Internet allowed participants to 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 was easier to say, “I’m doing something
to help myself,” but without actually having to speak

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]

Anna found it easier to start the digital intervention because she
did not have to speak to someone to make an appointment; other
participants shared this view and suggested that by having access
to a Web-based intervention they were able to access treatment,
which they might not have done if they had to speak face-to-face
with someone:

I felt quite positive about starting it off when it’s not
something I 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 be able to in a workplace 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 participants identified a number of barriers
to accessing digital mental health interventions at work; these
are described in the next section.

The Negatives of Digital Mental Health Interventions
Participants identified a number of negatives to 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, a number 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
themselves to 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 I don’t know if there’s a 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, I think
on the whole you’re going to get more out of it than
if you’re fitting it in but you’re still at your desk and
you can see the invoices that 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
the journey back to work to help her switch back to work mode:

You’re doing something very reflective and personal
that might make you feel uncomfortable feelings, and
then to go back into work mode immediately. I 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
leave those feelings behind. [Sue, 43 years, university
two]

Another issue was that the workplace is often a place in which
we are invested in appearing strong and capable. For example,
one participant described how, although she was able to present
herself positively to work colleagues, reflecting on her mental
health in the workplace left her feeling exposed:

I was struggling. At work people probably wouldn’t
really have picked up that much was going on for me,
I 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
I was having to...I didn’t want to expose myself too
much I suppose. [Anna, 47 years, third sector]

Several participants said that one of the problems for them with
completing a minimally guided digital intervention was the 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 is that it also allows you to
walk away from it more easily. [Tony, 56 years, third
sector]

Some participants noted that not having a one-to-one interaction
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 . ” The lack of face-to-face contact also meant that participants
could be left feeling isolated and feeling that they had not made
an emotional connection and that they were not “ sharing ”:

I 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]

Facilitators to 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 I 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 I
mean it was just a very positive experience so I think
that just encouraged me to carry on with it. [Claire,
57 years, university one]

Each module gave an estimation of the amount of time it would
take to complete, which enabled users to plan their engagement.
Participants also 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. These included self-timed opt-in automated emails and
the opt-in Monday morning message. This was an 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 a reminder 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 I 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, I do need to focus in on this and make
some time for it,” but when it was just an automated
response it 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 I
wanted to do it so I 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
use them. Natalie described how support to use the intervention
from a manager 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 big difference. [Natalie, 40 years,
third sector]

Promotion by the employer gave the intervention legitimacy
and gave the staff explicit permission to use it:

I think probably the fact that this was circulated by
the university, it probably added a bit of...almost
legitimacy about it, I 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 is just 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 as well. [Claire, 57 years, university one]

Barriers to 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 I wanted to do, getting
[the prompt to logon] was just kind of a: “Oh god,
have I really got time to do this today? Am I going to
feel guilty for leaving my colleagues?” [Jane, 28
years, third sector]

Similarly, Anna [47 years, third sector] noted that engaging
with the intervention “became almost a luxury”, and that when
work pressures were mounting “I couldn’t devote the time to
do it."

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 I was very low, very
depressed. [...] I suppose time would’ve been a bit of
an issue, coupled with depression. I didn’t have any
motivation at all. [Chloe, 44 years,
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; some were unclear about what the role
of the e-coach was or how they could use her support:

I thought it really helped when I did some of these
exercises and like sitting and writing down the
feelings that could happen or triggers. I did it a
couple of times and it really helped me a lot so I 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. I didn’t
really, I mean obviously I thought if you sent them an
email it would get through to someone but um it just
didn’t feel very personal I guess. [Rose, 38 years,
university one]

However, another participant had a more positive experience:

I actually found the initial contact, really really,
almost like validating. I was an individual I wasn’t
just a number, which I kind of really, really...really
impressed me. [Robert, 46 years, university one]

Participants were also divided about how proactive they wanted
the e-coach to be. Some participants were 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:

I 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 Intervention 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 I 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 as required over an indefinite period:

It would be sort of as I described, a short, fairly
intensive course that you were checked up on whether
you’d done it 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, especially those who were less confident
using information technology:

Yeah and it has got to be something very simple
because I’m really not very technical. I am a 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 also 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’s how I engage with stuff, it can’t be just reading.
I like that this was a mixture of reading, listening and
actually doing stuff because I 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 I use regularly
then I 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 I think that floods it, 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 majority of participants wanted to be able to contact a coach
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]

Discussion

Engagement With the Intervention
Only 4 interviewees said that they had used a digital health
intervention before using WorkGuru. This suggests that despite
the growing number of apps and websites, digital health is still
a very underutilized resource. The trigger for initially accessing
the intervention in this study was described by participants as
a current experience of stress. This may suggest that perceived
personal relevance is an important factor in initiating
engagement with digital health interventions [33].

Positives and 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 disadvantages.
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 also 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
done if 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 be in the action stages of change,
whereas people accessing digital interventions may also be in
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the contemplation and preparation stages of change. They may
be accessing the intervention out of curiosity—a wish 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 access to 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 a failure 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
interventions identified by participants was the lack 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. An important
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, there is evidence that a positive therapeutic alliance
can develop in fully automated digital mental health
interventions [41]. Clarke et al [41] found that the therapeutic
alliance 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.

Facilitators and Barriers to Engagement
Along with the convenience, flexibility, and anonymity of digital
mental health interventions, participants in this study identified
program content and design as a facilitator 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 reminders to log in and use the
intervention. There is evidence that reminders increase
engagement with digital interventions [45-47] and that people
who choose to receive reminders to log in and choose to receive
motivational emails show 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 a full inbox [49]. There was some evidence of
this in 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.

The role of the organization and line managers was identified
as an important facilitator to engagement with the digital mental
health intervention. It was important 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 circulate information about
the intervention and to encourage its use. Organizational support
gave the intervention 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. The lack of time has been identified by other studies
on digital health interventions delivered in the workplace as a
reason given by participants for 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
The intervention used in this research 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 people want is a personal preference and might
be best negotiated with the individual at the start of the program.

The Perfect Web-Based Intervention
When describing their perfect digital mental health intervention,
interviewees described a simple, interactive, and
easy-to-navigate website that could be accessed via a 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
this area still remains in its infancy [45,58]. It was important 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 features identified in
a systematic review as increasing engagement with occupational
digital mental health interventions [17]; these include providing
guidance, delivering in a short 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.

Interviewees reported 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 there is no
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 managers is crucial to promoting the use
of digital mental health interventions in the workplace. For some
employees, digital mental health interventions were an important
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

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 is highly 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 interventions to 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 some interest 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 original 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
interventions delivered 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
employees to overcome these challenges.
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GP: general practitioner
PSS: Perceived Stress Scale
RCT: randomized controlled trial
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Abstract

Background: The influence of pro-anorexia (pro-ana) websites is debated, with studies indicating both negative and positive
effects, as well 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 Ads system, we conducted an RCT to randomly expose the searchers for pro-ana content 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. MyProAna is a pro-ana website that was found in a previous study to be associated with less pathological
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 a lesser extent. However, users referred elsewhere decreased their searches for this content.

Conclusions: We found that referring users interested in ED-related content to specific pro-ana communities might lessen their
maladaptive online search behavior. This suggests that those who are preoccupied with EDs can be redirected to less pathological
online searches through appropriate pathways.

Trial Registration: ClinicalTrials.gov NCT03439553; https://clinicaltrials.gov/show/NCT03439553 (Archived by WebCite at
http://www.webcitation.org/6xNYnxYlw)

(JMIR Ment Health 2018;5(1):e6)   doi:10.2196/mental.8212
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Introduction

Nowadays, individuals interested in extreme weight loss can
find an extensive body of knowledge, as well as support, in their
disordered eating through websites colloquially known as
pro-ana sites. Some of these sites serve as online communities
that promote an anorexic lifestyle, mainly by propagating
positive viewpoints of anorexia as well as sharing practical tips
on how to lose weight and conceal symptoms [1-3]. Daga et 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 also increase subjective feelings of social support,
acceptance, and belongingness [10-12]. Therefore, it seems that
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 users who 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 usually 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
supportive than traditional therapy [15]. Although it is important
to provide information and support, the quality of Web-based
treatment information at the recovery sites was found to be poor
and deficient in accountability [16].

There are also a number of promising alternative Internet-based
delivery systems for the treatment of ED patients, although most
are still 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].

In a previous study, Yom Tov et al showed that there is 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. As this previous result was only based
on an association rather than a causal relationship, in this study,
we investigated how referring users to MyProAna community,
using online advertisements (ads), would affect their online
search behavior.

The effectiveness of Web advertising has long been investigated,
especially due to their prominent role in the context of sales

and marketing [20-22]. An important advantage of online
advertising is the ability to perform behavioral targeting (BT),
a widespread technology in which the ads are shown only to a
specific audience to whom they are relevant [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 al [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], precursors to the development 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 MyProAna community, 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 sites that promote information about EDs and
professional treatments. However, in a study among
undergraduate students, the authors did not find significant
differences in terms of abnormal eating behaviors among 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-ana content were
randomized into either being shown one of the 10 randomly
chosen textual ads, referring people to 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 ads the 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
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a continuing 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-ana websites. As the 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
Institutional Review Board and the Interdisciplinary Center
(IDC) Herzliya Review Board approved the study.

Advertisements
The ads contained text and took the form of a title, a body, 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
people to one of 3 sites, the names of which were visible to the
user. The 3 sites were as follows: the National Eating Disorders
Association (NEDA) [27], the National 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 R2=.83 (P<.001). Thus,
it is estimated that Bing users are a representative sample of the
US population, at least in terms 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

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, as recommended 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 as the first ad in the list, and lower
locations implied a lower 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 see the ads, only some users click on the ad. The ads were
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 specialist EDs
department also rated the ads on these attributes, so as to provide
a view on how specialists view the ads.

Table 1. The titles and descriptions of the advertisements used in the study.

BodyTitle

If you need a place to talk about it, you are welcome to our communityDiagnosed with EDa?

Complete information about Anorexia, Bulimia and other Eating DisordersEating Disorders info

Learn how to deal with Eating DisordersLooking for help?

Join us! Connect with those who completely understand!Sick of your weight?

Can't live with Anorexia anymore, but can’t live without? Click here!Suffer from Anorexia?

Click here to learn all about eating disordersSuffer from ED?

Join our community and get all the support you needSuffer from ED?

Click here to get in touch with those who feel the sameTired of your Anorexia?

If you want to stop being controlled by your anorexia, click here!Tired of your Anorexia?

Enter here if you are tired of not being understoodWant to be thinner?

aED: eating disorder.
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Table 2. Advertisement attributes and their description.

The description given to the crowdsourcing workers and to the specialistsAttributes

The ada expresses a negative view of EDsb or of weight lossNegativity

The ad expresses ambivalence toward EDs or toward losing weightAmbivalence

The ad implies that EDs and weight loss are acceptable practicesAcceptability

The ad offers people to become part of a groupSociality

The ad will appeal to people who want to get treatmentTreatment

The ad would appeal to readers who seek weight loss tipsTips

aAd: advertisement.
bEDs: eating disorders.

Table 3. Keywords used to identify behaviors of interest.

KeywordsCategories of users’ interest

proanaa (and its variations), anorexia, anorectic, EDNOSb, bulimia, thinspiration, thinspo, ana buddyPro-anorexia/eating disorders

MyProAnaMyProAna

cut my, hurt myself, self-harm, self-injury, self-poisoning, hair pullingSelf-harm

smoke (and its variations), LSDc, hash, vape, heroine, injectSubstance abuse

psychologist (and its variations), clinic, hospitalTreatment

hopeless, helpless, depressed (and its variations)Depression

suicide, kill myselfSuicide

aPro-ana: pro-anorexia.
bEDNOS: eating disorder not otherwise specified.
cLSD: lysergic acid diethylamide.

Search Behaviors
On the basis of previous work [23,24], we tracked 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 a month 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

(as detailed above, using the scores of the crowdsourced
workers).

Results

Agreement Between Experts and Laypeople on
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 (ρ)=.66, P=.038],
sociality (ρ=.92, P<.05), and reference to treatment (ρ=.82,
P<.05), they were not highly correlated for how ads are
interpreted on negativity (ρ=.61, P>.05), ambivalence (ρ=.25,
P=.48), and tips (ρ=.30, P=.40).

Campaign Statistics
The ads were 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 shown in Figure 1. As Figure 1 shows, CTRs varied
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.

Note that some people viewed multiple ads (if they made
multiple queries), and thus, some of the analysis below is at 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
this information 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).

Statistically significant (N=25,554) variables of this model 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, usually,
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.

Change in Behaviors of Interest
On average, 407 people searched for each of the 7 behaviors of
interest. These people made, on average, 2716 queries for 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 analysis in 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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Figure 2. (A) Number of times that advertisements were shown and (B) the click-through rates by age and gender.

Figure 3. Change in behaviors following ads display. The “*” denotes that the difference between the users referred to MyProAna was statistically
significantly different from users referred elsewhere at P<.05 (rank sum test). The “§” denotes that the difference between the users referred to MyProAna
was statistically significantly different from the controls at P<.05 (rank sum test).

First, the number of people who were exposed to ads far 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 containing the same target keywords,
but were not shown the ads (n=10,000). Note that 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 this website (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,

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 a lesser extent. Users referred
elsewhere decreased their searches for 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 the individuals 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 searches for treatment increased,
it is more likely that the latter is true.

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 a linear regression model.
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Table 4. Statistically significant attributes obtained for each behavior. Attributes in quotation marks refer to a specific ad by its title.

P valuebt statisticSlope (SEa)Attribute

Pro-ana c (R2=.09)

<.001−5.66−0.004 (0.001)Age

.04−2.03−0.021 (0.010)Ad position (rank)

.0023.040.119 (0.039)“Suffer from ED?”d

.012.580.233 (0.090)“Want to be thinner?”

Self-harm (R2=.13)

.022.400.002 (0.001)Age

<.001−6.57−0.005 (0.001)Number of previous ads

Substance abuse (R2=.05)

.022.420.381 (0.157)Referred to MyProAna

.022.310.484 (0.209)“Want to be thinner?”

.001−3.44−0.043 (0.012)Number of previous ads

.0032.950.289 (0.098)Negative view of ED

.04−2.10−0.189 (0.090)Treatment

Treatment (R2=.01)

.042.050.215 (0.105)“Want to be thinner?”

<.0013.980.032 (0.001)Number of previous ads

Suicide (R2=.03)

<.0014.280.126 (0.029)Number of previous ads

aSE: standard error.
bStatistically significant (P<.05) attributes for predicting the change in behavior.
cPro-ana: pro-anorexia.
dED: eating disorder.

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 (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, R2) 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 always in the same way; more exposure
to our ads results in less self-harm and substance abuse, but
more suicide search and treatment queries. Finally, for the
pro-ana model, people of lower age were more likely to change
their behavior following our ads. The most effective ads were
those that either suggested a wish to be thinner or proposed that
the person is suffering from their ED.

Discussion

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
a decrease in self-harm and substance abuse and an increase in
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 a possible behavioral change
based on usage of online ads [31-33]. Interestingly, when an ad
referred people to the MyProAna website, it had a beneficial
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

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e6 | p.207http://mental.jmir.org/2018/1/e6/
(page number not for citation purposes)

Yom-Tov et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


behaviors could be changed using simple and cost-effective
online ads.

One explanation for the decrease in pro-ana and self-harm
queries might be that people referred to the pro-ana website
found information on these topics within the website. However,
this explanation is neither congruent with the reduction in
pro-ana searches in people who were referred 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
to information 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 elicit 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 psychoeducational health-oriented
nondialectic wording, changes the search behavior. This is in
line with the finding [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. This finding is in line with
the previous studies showing that people dealing with ED issues
or patients suffering from ED view ED topics differently from
professional specialists [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

objective than laypersons when characterizing the different
meanings of the ads.

The main limitation of the study is that changing online searches
does not necessarily mean real behavior changes offline.
Moreover, this study 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
in all cases. In addition, the study examined the ads and not the
sites. This study was unable to statistically differentiate between
users who were presented with the ads and those who also
entered the websites via the 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 ones with a passing interest
in them, 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 one is that 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 less pathological
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: One in five Canadians experience mental health issues with those in the age range of 15 to 24 years being most
at risk of a mood 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 social 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 alternative, there is limited research demonstrating their efficacy.

Objective: The aim of this study was to evaluate a mindfulness-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-time undergraduate students at a Canadian university with smartphones and Internet 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 a week 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 reduce trait 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 mindfulness-based self-driven health support. Future
steps include examining DeStressify and similar mHealth apps over a longer 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 Mental Health Issues
One in five Canadians will experience a mental health issue [1],
with those in the age range of 15 to 24 years being the most at
risk of meeting criteria for a mood and substance abuse disorder
[2]. University students are of particular concern as they have
shown significantly higher rates of mental health problems than
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 improvements for 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 institutions 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
sleep 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 healthy
coping mechanisms. A survey of 212 American college students
found that only 5% reach out to a professional 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]. Results from
a study on help-seeking behaviors and access to health care
within a university population showed that 20% of students who
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 others wouldn’t
understand their problems [16]. Among Japanese university
students, feeling ashamed and worrying about other people’s

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 services and 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 ensure that clients are
receiving the long-term support that they are seeking or need.
Some institutions have attempted to address this concern by
providing group counseling sessions. However, as many students
have reported concerns of stigma as a barrier 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 Mobile Health (mHealth) Apps as
Alternative Resources
Taking into account the barriers to current university mental
health support services, an appeal can be made for an alternative,
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 all university
community members and can be discreetly used by students to
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 a wide 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 as when 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 a mental illness but nonetheless 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 time that 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 in improving 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 alcohol 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 a university sample. The latter 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
sleep disturbances and anxiety disorders to be particularly
lacking in the literature. Similarly, Grist et al [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 al [29] and Donker et al
[30] identified small sample sizes as a limitation in the current
literature on mHealth apps in their systematic reviews. A total
of 227 participants were recruited across the 8 studies reviewed
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
mindfulness-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 a week 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
a wait-list control group [34]. These findings were supported
by a study in 2014 involving 458 university students that 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 a promising way of helping university students improve their
mental health.

Current Gap in the Literature
Recent studies 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

significant intervention effect on psychological well-being or
depression symptoms when compared with an Internet-based
“expressive writing” program [36]. It is important 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 typical length of in-person
mindfulness-based training is needed.

Research Objective and Hypotheses
This study addressed this gap in the literature by evaluating the
efficacy of a commercially available mindfulness-based app,
called DeStressify by Stress Refuge Inc (hereafter
“DeStressify”), on stress, anxiety, and depressive symptomology
within a university population. The cofounder and chairman of
Stress Refuge, Inc claimed DeStressify was initially developed
for teachers, organizations, and the general 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
exercises through audio, video, or text files that 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 available for download. The core plan
is available on both the free and pro version of DeStressify,
with the pro version offering additional features including “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
analysis indicated a sample size of 61 would be required to test
the hypotheses. It is important to note that the intervention used
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by Chang et al [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 size range in 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 emails to administrative assistants
of various faculties across the University of British Columbia
(UBC) Okanagan campus. Individuals interested in participating
in the study emailed the researcher assistant and received a link
to the Web-based eligibility survey, consent form, and baseline
survey. Eligibility criteria included (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. Participants indicated consent by clicking
an “I 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 a computer-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 as frequently
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
were to receive a follow-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. The follow-up period was 4 weeks post
baseline, at which point all 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.

Measures
All participants completed a baseline survey composed of
questions regarding demographic characteristics and 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

change their 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
were included at the baseline assessment. Participants were also
asked to identify any mental health disorder diagnoses they 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 0 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, 4th 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 a five-point
change in score associated with a change in classification [43].
The QIDS-SR has shown validity and reliability within a sample
of adults with chronic, nonpsychotic MDD [42].

Sleep quality was measured using the Pittsburg Sleep Quality
Index (PSQI), which asked participants to complete 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
sleep efficiency, sleep 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 difficulties in 2 or more
components [44]. An additional 5 questions were included for
respondents with bed partners or roommates, although these
questions 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-Item
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 problems that limit ability to perform a specific
role (eg, work and daily activities), personal or emotional
problems that limit ability to perform a specific role, emotional
well-being, social functioning, energy or fatigue, and general
health perceptions (ie, beliefs regarding overall health)
[45,46].Responses to all 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 Health 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 problems on (their)
ability to work 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 questions were included 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 all” to “used as

often as requested.” 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 conditions were
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-square test 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-square test was conducted to identify differences in
perceived work productivity. An alpha level of .05 was used in
all statistical tests of significance, and effect size was determined
using partial eta squared values. In alignment with suggestions
by Cohen, partial eta squared 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 square 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 χ2
2=13.8 when analyzing anxiety

scores and χ2
8=26.1 when analyzing QoL scores, P<.001 [51].

When outliers were 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.

Results

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 differences in age, sex, ethnicity,

program enrollment, mental health diagnosis percentage, and
mental health service use between conditions, P>.05 (see Table
1). The percent of participants in 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
participants in 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.

Experimental (n=77)Control (n=86)Characteristic

Age (years)

18-2716-47Range

20.320.9Average

Sex, n (%)

45 (58)58 (67)Female

Ethnicity (3 most predominant listed), n (%)

50 (65)61 (71)White

12 (16)9 (11)Chinese

9 (12)5 (6)South Asian

Program enrollment, n (%)

12 (16)22 (26)Human kinetics

14 (18)12 (14)First year arts and sciences

11 (14)11(13)Nursing

Mental health diagnosisa

17 (22)12 (14)Yes, n (%)

01Bipolar, (n)

54Depression, (n)

64Anxiety, (n)

11 (adjustment disorder, anxiety, and depres-
sion; 3 ADHD; attention-deficit disorder;
depression, anxiety, and ADHD; post-trau-
matic stress disorder [PTSD]; binge eating;
depression and anxiety; bipolar, depression,
and anxiety; depression, anxiety, and PTSD)

3 (obsessive-compulsive disorder and der-
motilamania; depression, anxiety, and ma-
nia; attention-deficit hyperactivity disorder
[ADHD])

Other, (n)

Mental health service use, n (%)

10 (13)10 (12)Yes

aDiagnoses taken verbatim from participant responses.

Stress
Perceived stress scores within the experimental condition
decreased in value, whereas control condition scores slightly
increased in value from baseline to postintervention (see Table
2). However, differences in scores between conditions at
postintervention did not reach statistical significance,

F1,160=3.54, P=.06, ηp
2=.02. Reliability of the PSS and other

validated surveys, as determined by Cronbach alpha, is provided
in Table 3.

Depression
One participant was excluded from analysis of the QIDS-SR
questionnaire as baseline responses were not provided for this
measure by the participant. Raw scores were transformed for
normality. Mean values for the QIDS-SR scores in Table 2 were
calculated using raw data. Postintervention transformed
QIDS-SR scores for the experimental condition showed no

significant difference from the control condition, F1,159=3.01,

P=.09, ηp
2=.02, when controlling for baseline scores. Tests were

reconducted using nontransformed data, and results were similar,

F1,159=3.54, P=.06, ηp
2=.02.

Anxiety
One multivariate outlier was identified 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, F1,160=4.25,

P=.02, ηp
2=.05, and excluded, F1,159=4.13, P=.02, ηp

2=.05.
ANCOVA results demonstrate that individuals in the
experimental condition reported less trait anxiety, F1,160=8.23,

P=.01, ηp
2=.049, than individuals in the control condition after

4 weeks of using the DeStressify app. State anxiety scores did
not significantly differ between conditions at postintervention,

F1,160=1.93, P=.17, ηp
2=.01.
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Table 2. Mean values of measures for control (n=86) and experimental (n=77) treatment conditions at baseline and 4 weeks post intervention, excluding
outliers. Standard deviations are included in parentheses.

PostPreDependent variable

Experimental

Mean (SD)

Control

Mean (SD)

Experimental

Mean (SD)

Control

Mean (SDa)

40.1 (12.1)43.4 (13.2)43.0 (12.0)44.7 (13.0)State-Trait Anxiety Inventory (STAI) stateb

44.5 (9.4)47.5 (10.8)47.4 (10.6)47.6 (11.1)STAI traitc

6.4 (3.9)7.4 (4.7)8.4 (4.3)8.1 (4.5)QIDS-SRd

92.1 (10.6)93.3 (10.1)92.1 (9.8)93.8 (7.5)Physfuncte,f

83.8 (30.6)77.0 (33.7)79.2 (33.3)78.2 (32.3)Physlime

58.4 (42.6)49.2 (41.8)52.4 (40.3)50.4 (42.4)Emolime

48.9 (19.4)41.1 (18.9)46.2 (20.1)45.1 (17.8)Energye

66.0 (17.2)58.7 (20.1)61.1 (20.0)60.9 (18.6)Emowelle

77.0 (20.2)71.4 (24.5)74.2 (24.4)72.2 (22.4)Socialfuncte

84.3 (18.0)78.0 (18.6)83.5 (19.0)78.3 (19.2)Paine,g

67.5 (17.4)61.7 (20.4)63.3 (19.5)64.7 (20.5)Genhealthe

17.8 (6.2)19.8 (6.7)18.6 (6.8)19.6 (7.7)PSSh

0.1 (0.1)0.1 (0.2)2.1 (3.5)4.2 (13.6)WPAIi missedtimej,k

14.3 (23.6)20.7 (26.0)11.0 (21.7)16.6 (21.9)WPAI impairedtimej,k

16.6 (27.4)28.1 (32.1)11.6 (23.4)18.1 (25.4)WPAI overallworkimpairj,k

18.1 (23.5)24.0 (26.7)22.9 (25.0)25.7 (26.5)WPAI activimpairj

6.2 (3.1)7.0 (3.7)6.9 (3.1)7.0 (2.8)PSQIl

aSD: standard deviation.
bSTAI state: State-Trait Anxiety Inventory for Adults—state anxiety.
cSTAI trait: State-Trait Anxiety Inventory for Adults—trait anxiety.
dQIDS-SR: Quick Inventory of Depressive Symptomatology Self-Report.
ePhysfunct, 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, emotional well-being
subscale, social functioning subscale, pain subscale, and general health subscale.
fPhysfunct scores were calculated using n=156 (nexp=75, ncon=81).
gPain scores were calculated using n=162 (nexp=76, ncon=86).
hPSS: Perceived Stress Scale.
iWPAI: Work Productivity and Activity Impairment Questionnaire: General Health V2.0.
jWPAI 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.
kWPAI impairedtime and overallworkimpair scores were calculated using n=50 (nexp=21, ncon=29).
lPSQI: Pittsburg Sleep Quality Index.
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Table 3. Cronbach alpha values for all validated measures using postintervention data (ncon=86, nexp=77).

Cronbach alphaSurvey component

.86PSSa

.80QIDS-SRb

.95State-Trait Anxiety Inventory (STAI) state

.90STAI trait

.72PSQIc

.88Physfunct

.83Physlim

.83Emolim

.77Energy

.82Emowell

.83Socialfunct

.83Pain

.78Genhealth

aPSS: Perceived Stress Scale.
bQID-SR: Quick Inventory of Depressive Symptomatology Self-Report.
cPSQI: 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
(ANOVAs) were conducted as they are robust given the data’s
traits [51]. There was no significant differences between
treatment conditions in the postintervention scores for both raw,

F1,158=2.51, P=.12, ηp
2=.02, and transformed scores, F1,158=1.89,

P=.17, ηp
2=.01, when outliers were excluded. Results were

similar when outliers were included (raw: F1,160=2.58, P=.11,

ηp
2=.016; transformed: F1,160=1.91, P=.17, ηp

2=.01).

Quality of Life
Distributions of all 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 general health at follow-up for the control condition.
Additionally, the assumption of homogeneity of covariance
matrices was not met. However, ANOVA is robust 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

conducted with outliers, and a significant interaction effect was
found between condition assignment and time, F1,160=2.06,

P=.04, ηp
2=.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 subscale values decreased within the
control condition from baseline to postintervention and increased
within the experimental condition (see Table 2), although these
trends were not found to be significant, F1,152=1.86, P=.07,

ηp
2=.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, ANCOVAs 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, F1,160=12.44, P=.001, ηp
2=.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, F1,160=8.19, P=.01, ηp
2=.05, with similar trends

as the general health subscale. The results of the emotional
well-being subscale did not meet the assumption of homogeneity
of regression slopes for ANCOVA and were therefore analyzed
using repeated measures ANOVA.
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Table 4. Participant count for responses regarding changes in perceived work or school productivity over 4 weeks between baseline and postintervention
measurements. Expected count is provided in parentheses.

ExperimentalControlTreatment

28 (19.8)14 (22.2)I think I was MORE productive

18 (23.6)32 (26.4)I think I was LESS productive

31 (33.5)40 (37.5)I think my productivity stayed about the same

Figure 3. Response counts from participants in the experimental condition when asked to identify how often they used the app in comparison with the
frequency of use requested.

There was no main effect of time, F1,161=1.21, P=.27, ηp
2=.01,

or condition assignment F1,161=1.89, P=.17, ηp
2=.01; however,

there was an interaction effect, F1,161=8.13, P=.01, ηp
2=.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 all
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, F1,47=1.10, P=.30, ηp
2=.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, F1,160=1.72, P=.19, ηp
2=.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

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 decrease in
use (n=23). The most infrequently reported app use trend was
increase in use (n=4). The remaining responses of increase then
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 experimental condition, the mean rating
was 6.36 (standard deviation 2.79) with a median 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 hypotheses that 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 psychological well-being in
university students [33-35]. Inconsistencies may be attributed
to the difference in intervention delivery methods (ie, through
a mobile phone rather than in person), shorter sessions, and lack
of experimental control over app use frequency. Considering
the study’s design, these findings are encouraging as universities
are in need of accessible alternative 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 a large
number of university students in Canada. Many universities are
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). This rate 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 appealing 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 health, 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
generally 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

to participants is publicly available for Can $8.49 at the Apple
iTunes store [58] and Can $8.23 at the Google Play store [59].

The changes in 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 changes in measured traits among DeStressify users, it would
be interesting to determine whether the improvements 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 symptomatology
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 data directly
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 a measure 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 opportunities for feedback directly in the
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.

There is also the possibility that some participants in the control
condition downloaded DeStressify, as it is a commercially
available app. Therefore, we cannot discount the possibility that
scores within the control condition may have been altered
because of app use. If this were to 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 participants found
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 changes in their scores.
Conversely, the similarities in the exercises could have yielded
smaller changes in their scores. Including a measure of previous
mindfulness training would be beneficial in future studies to
control for its possible effects.

Finally, future directions may include comparing the
effectiveness of a mental health app on different subpopulations
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 also 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

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. Students interested 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 students with DeStressify
may choose to conduct their own follow-up with students so as
to track 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.
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QIDS-SR: Quick Inventory of Depressive Symptomatology Self-Report
QoL: quality of life
STAI: State-Trait Anxiety Inventory for Adults
WPAI: Work Productivity and Activity Impairment Questionnaire: General Health V2.0
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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
stakeholder-informed site underwent iterative user testing to evolve into 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
times in 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
a prior suicide attempt. Baseline survey measures included 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 participants identified as female (75% [72/96]) and white (67% [64/96]). Most participants (73% [70/96])
reported having taken prior professional psychological help. The average PHQ-9A score was 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 social interaction.
Iterative recruitment resulted in incremental improvements to the site.

Conclusions: The SOVA site met feasibility goals of recruiting almost 100 users and establishing acceptable usability. Subsequent
interventions are planned to increase site engagement and to evaluate efficacy in increasing uptake of primary care–recommended
depression and/or anxiety treatment.

(JMIR Ment Health 2018;5(1):e17)   doi:10.2196/mental.9441

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e17 | p.227http://mental.jmir.org/2018/1/e17/
(page number not for citation purposes)

Radovic et alJMIR MENTAL HEALTH

XSL•FO
RenderX

mailto:ana.radovic@chp.edu
http://dx.doi.org/10.2196/mental.9441
http://www.w3.org/Style/XSL
http://www.renderx.com/


KEYWORDS

adolescent; adolescent health services; technology; depression; anxiety

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 mental 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 services is the 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 a wide audience [7] of young people who commonly
use the Internet 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
adolescents called SOVA (Supporting Our Valued Adolescents)
and a separate companion website for parents called wiseSOVA
(not discussed in this paper). SOVA aims 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 posts with
questions for discussion. SOVA’s goal 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
adults with mental health problems, a salient concern is ensuring
confidentiality [16]. To accomplish this, we took a stepwise
approach, incorporating technology development principles and
behavioral intervention testing. This approach is based on a
slightly modified structure recommended by the Office of
Behavioral and Social Sciences Research and multiple NIH
institution 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.
This led 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

one for parents) [18]. As part of phase 2 of the ORBIT model,
we conducted a preparatory study to refine the SOVA
intervention and determine its usability through beta testing.
Specifically, we sought to evaluate the technological feasibility,
defined as the ability to recruit users to 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 adolescents and young adults to 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 a corresponding SUS
acceptability mean of 73 [19]. This manuscript 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 symptoms and positive
youth development characteristics, such as caring and
connection.

Methods

Intervention
The SOVA site's process of iterative development and design
is described in detail 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 a novice to add and organize site content
[22] but results in a professional-looking website in a blog post
format [20,21]. The research team contributed to daily weekday
blog posts written with a youth audience in mind, tailored for
cultural sensitivity and reviewed for health 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 I felt like I 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 safety
tool”); and (4) “Links” or posts describing an existing resource
(eg, “Getting Help: The National Suicide Prevention Hotline”;
see Figure 1). At the bottom of each post, a question 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 health graduate students (ie, social work and
psychology) and clinician members of the research team. Each
moderator participated in an in-person training session and
received a detailed 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 Valued Adolescents (SOVA) key intervention components.

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, Craigslist, 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 a new website that would
allow anonymous Web-based interaction with other people their
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

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
users to log in.

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 a waiver of parental permission because
of anticipated difficulty with recruitment due to the study being
online, and because minors aged 14 years and older can seek
mental health services without parental permission in
Pennsylvania, United States. Due to the unknown safety profile
of the intervention, we excluded participants with active
suicidality, defined by thoughts with intent to act on these
thoughts, or a history of a suicide attempt. Participants screening
in were asked for their contact information and for 1 supportive
adult; this was described as a requirement 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 data were also collected regarding the number of log-ins
and text from comments in 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.

Measures

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 psychosocial
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 as an
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. PYD-VSF 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), Social Media, Positivity, and
Resources was also reported. Aggregate data of site use was
also collected by views of unique Internet protocol (IP)
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 IP addresses, and blog post article

comments on the same display over time and allowed notation
of events that may affect use (eg, opening site articles to 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
on a 1 to 5 Likert scale in terms of agreement and an additional
11th question with response on an adjective rating 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
0 to 100, with higher scores denoting 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 al 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 alpha 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
measures listed above. The primary outcome for 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
completed both baseline and 6-week measures. Before the study,
we calculated that a sample size of 100 AYA would give
sufficient precision to estimate the mean number of log-ins and
mean usability score within 0.20 standard deviations (with the
95% CI). 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 a rate 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 professional psychologist or counselor (73%
[70/96]). The baseline PYD-VSF total score was 54.4 (SD 7.5),
with the subscale scores listed in Table 1.

Feasibility
There were 46% (41/90) of participants who ever logged in. 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 the initial 6 weeks were 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 a mean of 5.1 (SD 14.7) views, and the

JMIR Ment Health 2018 | vol. 5 | iss. 1 |e17 | p.231http://mental.jmir.org/2018/1/e17/
(page number not for citation purposes)

Radovic et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


second most-commonly viewed posts were positivity posts with
a mean of 2.8 (SD 6.9).

Data visualization showed a sharp increase in site views by
unique IP addresses in June 2016 after the site blog posts were
made public and a problem with users not getting notification
emails was resolved (Figure 3). Beside this problem, there were

no major site errors and no safety concerns. Figure 3 shows in
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
8 to 36.
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Table 1. Demographics and baseline measures of study population (N=96).

ValueVariable

23 (14-26)Age in years, median (range)

Gender, n (%)

72 (75)Female

0 (0)Female to male transgender

21 (22)Male

0 (0)Male to female transgender

0 (0)Not sure

3 (3)Other

Race, n (%)a

64 (67)White

14 (15)Black

12 (12)Asian/Pacific Islander

7 (7)Hispanic

1 (1)North American Native

0 (0)Other

2 (2)Don’t want to answer

11.8 (5.5)Depressive symptoms: PHQ-9 Scoreb, mean (SD)c

67 (70)Feeling sad most days in the past year, n (%)

Difficulty experienced with normal functioning, n (%)c

9 (9)Not difficult at all

55 (58)Somewhat difficult

23 (24)Very difficult

8 (8)Extremely difficult

Depression severity (PHQ-9 Score), n (%)c

8 (8)None (1-4)

30 (32)Mild (5-9)

27 (28)Moderate (10-14)

21 (22)Moderately severe (15-19)

9 (9)Severe (20-27)

80 (85)SCARED-Cd score consistent with anxiety (≥3), n (%)e

Treatment history (yes to having ever received), n (%)

70 (73)Professional psychologist or counselor

55 (57)Medication like antidepressants

54.4 (7.5)Positive Youth Development-VSF score, median (SD)f

7.6 (2.0)Competence

8.0 (2.5)Confidence

13.6 (2.6)Character

13.0 (2.2)Caring

12.2 (3.2)Connection

aPercentage may equal greater than 100 due to participants answering more than one racial category.
bPHQ-9: Patient Health Questionnaire-9 modified for adolescents.
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cN=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.
fN=92 due to those who did not answer questions for all PYD categories.

Table 2. Feasibility and usability of Supporting Our Valued Adolescents (SOVA).

ValueOutcomes

Frequency of use, mean (SD)

Total log-ins/user over initial 6 weeks of usea

0.9 (1.8)All users

1.9 (2.3)Users who ever logged in

Total log-ins/user ever

1.8 (5.0)All users

4.1 (6.9)Users who ever logged in

Patterns of use over initial 6 weeksb, mean (SD)

Total education blog post views/user

2.3 (10.1)All users

5.1 (14.7)Users who ever logged in

Total social media blog post views/user

0.9 (3.7)All users

2.0 (5.3)Users who ever logged in

Total positivity blog post views/user

1.2 (4.8)All users

2.8 (6.9)Users who ever logged in

Total resources blog post views/user

0.8 (3.4)All users

1.8 (4.9)Users who ever logged in

71.2 (18.7)System Usability Scale scorec, mean (SD)

User-friendliness of site, n (%)

0 (0)Worst imaginable

1 (2)Awful

3 (5)Poor

11 (18)OK

19 (31)Good

21 (34)Excellent

6 (10)Best imaginable

aData available for 90 accounts as 6 users requested to be withdrawn.
bDifferences were not statistically significant (P>.05) using ANOVA.
cN=61 due to loss to follow-up; 70 users completed follow-up but not all completed each measure.
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Figure 3. Data visualization.

Usability and Acceptability
The median number of users thought the user-friendliness of
the site was “good.” Over a third of users (34% [21/61]) thought
the user-friendliness of the site was excellent (Table 2). The
average SUS scale score was 71.2 (SD 18.7) or a C-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 I expected it
to be” and later clarified:

I didn’t expect [the site] to be that very in-depth. I
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. I really enjoyed it. It felt like I

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 site and 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:

I think that’s a great idea. I 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’s a good idea. [ID 3]
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Figure 4. User commenting on anonymity.

Changes in Mental Health and Social Outcomes
Due to loss to follow-up and missing data, only 57 participants
completed enough of the 6-week survey to calculate scoring
scales for depression, anxiety, and positive youth development.

There was a statistically 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).

Overall, there was a statistically significant positive change in
mean total PYD-SF from baseline (54.0, SD 7.6 ) to 6-week
(57.6, SD 8.0), t56=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 original group due to loss to follow-up
and incomplete data, for example, not completing full scale.

P valueDifferenceTest parameter6-weekBaselineOutcome

P=.04t (df)=2.066 (55)Paired t test10.2 (6.1)11.6 (5.1)PHQ-9a score, mean (SD)

P=.34N=56McNemar test49 (88)48 (86)SCARED-Cb score, score consistent with anxiety (≥3), n (%)

Treatment history (yes to having ever received), n (%)

P=.34N=57McNemar test45 (69)43 (66)Professional psychologist/counselor

P>.99N=57McNemar test34 (52)32 (56)Medication such as antidepressant

aPHQ-9: Patient Health Questionnaire-9 modified for adolescents.
bSCARED-C: 5-item Screen for Child Anxiety Related Emotional Disorders.

Table 4. Changes in Positive Youth Development-Short Form score (N=57). N differs from original group due to loss to follow-up.

P valueDifferenceTest parameter6-weekBaselineOutcome

P<.001t (df)=−4.32 (56)Paired t test57.6 (8.0)54.0 (7.6)PYD-SFa score, mean (SD)

P=.006t (df)=−2.87 (57)Paired t test8.2 (2.1)7.6 (1.9)Competence

P=.03t (df)=−2.27 (57)Paired t test8.6 (2.3)7.9 (2.5)Confidence

P=.27t (df)=−1.11 (57)Paired t test14.0 (3.1)13.4 (2.6)Character

P=.63t (df)=−0.48 (56)Paired t test13.2 (2.2)12.9 (2.2)Caring

P=.001t (df)=−3.48 (56)Paired t test13.6 (3.1)12.2 (3.2)Connection

aPYD-SF: Positive Youth Development-Short Form.
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Figure 5. User commenting on providing support.

Discussion

Principal Findings
The aim of this study was to determine the usability of a social
media website designed to challenge negative health beliefs and
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 able to moderate the site and examine all new
content in a timely manner. Additionally, there were no safety

concerns identified. Feasibility goals were not fully achieved.
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 usability 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 slightly lower than our goal of 73. We also found
users in 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 stepwise stakeholder-informed approach we took,
which employed human computer interaction techniques and
uncovered user preferences such as a desire for anonymity and
functionality to allow them to share their experiences with 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. One intervention which did seem to increase
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, due to
the at-risk nature of the studied population, we refrained from
doing this until we had several months of recruitment without
any safety concerns. This is an 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 example is not 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 media features, 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
are a low number of concurrent users available to respond) [38].

A review of the literature finds few comparable studies in
adolescent and young adult mental health which were tested 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-ins of 26 over an 8-week trial although the log-ins
decreased over time and had a lower mean SUS scale score of
67.5 (SD 18.1). The log-in number in this study may have been
higher due to the user being aware of planned lessons and a
desire to move through materials, as well 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, thus limiting 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 an introductory phone call as an on-boarding

process for using the site and to answer participant questions
before use.

Web-based interventions to 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]. Reasons for 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 trials or “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 behavioral
therapy programs for adolescent depression found that some
techniques may increase user engagement. For example,
real-time guidance, surface credibility or a competent “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 a supportive 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 slightly decreasing depression symptoms is
encouraging. Overall, the AYA participating in this study had
high levels of caring and altruistic 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, especially 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 users in our previous design study
[18], we used a respondent-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
respondents included users who 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 this limits 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 due to suicidality and mostly due to a history
of a previous suicide attempt; usability results may have differed
in this group. Due to the unknown safety profile of the
intervention before beta testing, we directed recruitment toward
a sample which 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 users would participate on the site, the intervention
exposure is likely different for each user, albeit this did not
detract us from our goal 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

and correcting a problem with sending daily emails, as well as
upgrading to a better user profile design and comment
notification. Although there is a risk 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, we found 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 desire to help peers and 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 developed 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 years who 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 completed with all participants. The DA had good acceptability, but qualitative interviews
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. The requirement for parental consent is a key barrier to intervention research on self-harm in the school setting. Adaptations
to the research design and the intervention are needed before generalizable research about DAs can be successfully conducted in
a school 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-harm is a major 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]. DAs are 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 developed (with the help of young people
and clinicians) a Web-based personalized DA based on the
principles of multi-criteria decision analysis (MCDA) [10] and
designed to support young people in making help-seeking
choices for their self-harm.

Aims and Objectives
Our aim was to evaluate the feasibility and acceptability of the
DA intervention and the randomized controlled trial (RCT) in
a school 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
This was a two-group, parallel arm, single blind RCT. The trial
protocol has been previously published [11], and in brief,
outlines the development and piloting of the DA and plans for
this feasibility study. We randomized school students who were
screened for self-harming behavior to either receiving a DA

(intervention group) or general 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. Qualitative interviews
were conducted with a subset 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 communicate their 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 students in 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 a link to a podcast (audio recording)
about the study, and a reminder 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 emotions from the ChildLine website. For these participants,
completion of the questionnaire was a onetime 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 help-seeking options that were listed
in the DA and (2) a control group allocated to general
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information about feelings and emotions from the ChildLine
website.

All randomized participants completed the measures before and
after they went through the DA or control condition and at
4-week follow-up.

At the 4-week follow-up appointment, participants were invited
for a qualitative interview to explore their views and experiences
of the study procedures and for those randomized to the
intervention, their views and experiences of the DA. Young
people who had not indicated self-harm on the survey were also
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 a range of ages.
All interviews were conducted during school hours in 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 a telephone interview 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 carers in
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”) is based on the principles
of MCDA and designed for young people to be used by
themselves, to find out about different help-seeking options for
self-harm (such as family, general practitioner, or telephone
helpline). In addition to the sources of support, users were 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 help-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
Participants in 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 a link that young people could use
to connect to the ChildLine website. This comparison group

was chosen to control for attention and time spent reviewing
information. Those in 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.

Measures

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 Intervention
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. General Help-Seeking Questionnaire (GHSQ, intentions):
This assesses future help-seeking intentions and recent and
past help-seeking experiences [16]. It uses a 7-point Likert
scale ranging from 1 (extremely unlikely) to 7 (extremely
likely) for each help source option. Higher scores indicated
higher intentions.

3. Questionnaire on anticipated discrimination: This 14-item
questionnaire measures the extent to which people anticipate
personally experiencing discrimination in key life domains
as a result of mental health problems [17]. It uses a 4-point
Likert scale ranging from 0=strongly disagree to 3=strongly
agree. We used five items from this measure that are
relevant to our study population (adolescents).

4. Decisional Conflict Scale (DCS): The decisional conflict
scales measure personal perceptions of (1) Uncertainty in
choosing between options, (2) Modifiable 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
0=strongly agree to 4=strongly disagree. A total 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
questions 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
help-seeking options, (3) whether there is 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 measures were 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 sample of nontrial participants) were invited 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, a sample 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 male
adolescents [20]. Each stratum was allocated using a random
permuted block algorithm, with a block size of four. Appropriate
locks were in place to ensure that randomization tokens could
not be used multiple times 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. To determine feasibility 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.

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 findings were conducted on outcome measures,
and we used a CI 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 a t test. It was chosen instead of a t test
because it is not possible to perform a t test with more than
one explanatory variable, so we would not have been able
to adjust for baseline using a t test. Effect sizes for partial
eta squared are larger values than 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 a preliminary coding framework. Primary analysis
was undertaken by one author (KP) using Nvivo10 (QSR
International) [23]. KP coded all the interviews 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). Attempts to 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 a year ago). None of the 23 eligible participants declined
to be randomized (intervention n=10, control group n=13). Final
follow-up was completed in August 2016. No baseline,
postintervention, or 4-week follow-up data were missing.

Baseline Characteristics and Previous Help-Seeking for
Self-Harm
Demographic data for the sample are displayed in Table 1.
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Figure 1. Flowchart of the trial design. DA: decision aid.
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Table 1. Descriptive statistics for study sample.

Not randomized (N=147)Control (N=13)Decision aid (N=10)Demographics

Gender, n (%)

77 (52.3)8 (62)6 (60)Female

70 (47.6)5 (38)4 (40)Male

Ethnicity, n (%)

110 (74.8)11 (84)10 (100)White

14 (9.5)1 (8)0 (0)Mixed or multiple

5 (3.4)0 (0)0 (0)Asian or Asian British

14 (9.5)0 (0)0 (0)Black or African or Caribbean or black British

4 (2.7)1 (8)0 (0)Other

Age (years)

138 (93.8)12 (92)8 (80)12-15

32 (21.8)1 (8)2 (20)16-18

Short Mood and Feelings Questionnaire total score, mean (SD)

133 (90.5)6 (46)4 (40)0-10

14 (9.5)7 (54)6 (60)11-26 (depressive symptoms)
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Table 2. Linear regression of outcome measures.

RegressionControlDecision aidOutcome measures

Effect size

(η2)bt, P valuesGroup difference (95% CI)aMean (SD)Mean (SD)

Stage of decision making

3.1 (2.1)3.7 (2.0)Preintervention 

0.02−0.68, .51−0.4 (−1.4 to 0.8)4.0 (1.7)4.0 (1.6)Postintervention 

0.13−0.17, .10−1.4 (−3.0 to 0.3)4.8 (1.6)3.5 (3.5)4-week follow-up 

DCSc uncertainty subscale

35.9 (33.9)31.7 (32.8)Preintervention 

0.00−0.29, .78−1.3 (−11.1 to 8.4)37.2 (35.5)31.7 (33.7)Postintervention 

0.040.94, .3611.1 (−14.3 to 37.7)30.8 (27.9)40.0 (42.5)4-week follow-up 

DCS support subscale

19.2 (23.4)15.0 (18.3)Preintervention 

0.061.17, .266.8 (−5.4 to 19.0)11.5 (19.7)15.0 (24.2)Postintervention 

0.020.60, .555.7 (−14.1 to 25.6)15.4 (18.6)21.7 (26.1)4-week follow-up 

Questionnaire on anticipated discrimination

5.4 (2.2)4.5 (2.7)Preintervention 

0.131.76, .100.4 (−0.8 to 0.9)4.4 (2.1)6.1 (3.6)4-week follow-up 

GHSQd (intentional help-seeking)

0.232.47, .029.1 (−16.7 to −1.4)45.8 (8.9)36.4 (8.4)Preintervention

GHSQ (actual help-seeking)

0.030.80, .440.6 (−2.3 to 1.0)2.2 (1.9)1.6 (1.8)4-week follow-up

aAdjusted for baseline scores.
bPartial eta squared.
cDCS: Decisional Conflict Scale.
dGHSQ: General 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 previously
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
difference in the administration time of the measures. CIs around
the coefficient estimates were very wide indicating, as
anticipated, that the study was underpowered to detect
significant differences.

Acceptability of the Intervention
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 help-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.

Qualitative Findings

Participant Characteristics
A total of 14 young people were interviewed, comprising 9 trial
participants (8 DA, 1 control) and 5 not reporting self-harming
behavior (Table 3). Interviews lasted between 8 to 45 min. Three
members of school staff (the school counselor, deputy head
teacher and safeguarding officer, and a teacher) and 5 parents
or carers were interviewed (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’s the 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 the right 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

was also discussed in the context of helping others who may
have been going through the same thing as them, as illustrated
in the following quote:

I know people that do self-harm, and I 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.

Self-harm (SH)a or nonself-harm (non-SH)bAge range (years)Gender, female (F) or male (M)Student ID

SH12-15M1

SH12-15F2

SH12-15F3

SH12-15F4

SH12-15F5

SH12-15M6

SH12-15M7

SH16-18M8

SH12-15F9

Non-SH12-15F10

Non-SH16-18M11

Non-SH12-15F12

Non-SH12-15M13

Non-SH12-15M14

aRandomized.
bNot randomized.
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For those who had self-harmed, the intervention (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 I stopped
feeling suicidal really as much as I did, but I 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, I think if I
never came to the study, I 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 helplines 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 people were expecting the outcome, others reported being
surprised by the recommended option, as illustrated in the
following quotes:

Yes. It was useful because I think the GP came quite
high up, which is...No, because I didn’t really know
about, that you could get, like, help from the GP. So
I thought that was quite interesting. I, you know, if
anything happens I can just pop down the road to the
GP practice [Student 7, self-harm]

Because like, I wouldn’t really talk to my mum for
example, and then when it came up on that I was like,
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 all indicated they
would follow the advice of the DA), as illustrated in the
following quote:

I talked to my very close friends. I didn’t get to see
my GP, but I 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 shame and
judgment associated with disclosing behavior, and help-seeking.
However, others did not feel it had changed anything specific,
as illustrated in the following quote:

What have I 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 was largely discussed in reference
to meeting the school counselor as a part of the safety protocol,
which helped some young people identify alternative coping
strategies in response to distress, as illustrated in the following
quote:

And it’s been really interesting all this, and I’ve learnt
about how to get help for self-harm, what to do. It’s
also tied me into the school counsellor which is really
helpful for me. I think that was more beneficial
because I 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 Intervention 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 a room with a computer and Internet
connection to complete 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
issues around mental health, as illustrated 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 I 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, as illustrated in the following
quote:

I mean, I 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]

Despite 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 I say yes to this, then it’s going to actually make
it happen or make my child feel this, this, or make
them self-harm or maybe if they’re a part of it, then
them and their friends, it’ll, sort of, spread, but I 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 these interviews. 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 self-harming. There were no differences in the
measures, and all would be potentially appropriate for use in a
larger future trial.

Strengths and Limitations
In addition to underrecruitment and small sample size, this study
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 all trial
participants who were considered to be a particularly 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
question honestly if they did not want the school or their parents
to find out about their behavior. As all trial 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 technologies can affect group decision making

[24]. Further investigation is necessary to explore whether this
is also 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 as frequency, type, and
severity, and we were unable to obtain any qualitative
information from nonconsenting parents.

There were a number of strengths in this feasibility trial. First,
rates of self-harm were around those expected at 13.5% [2],
suggesting that any negative impact of the safeguarding protocol
was minimal within the sample recruited. Second, by indirectly
including the school counselor as part of the intervention, we
created a safe, pragmatic approach to the implementation of the
DA in a school 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 interviews with 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 in a school setting. This helps us plan 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 the involvement of young people’s participation
in a study, previous research shows that this lowers response
rates by 40% to 67% compared with passive consent (eg, opt
out) and results in decreased participation in school surveys by
at-risk groups [28]. This raises several important ethical issues:
(1) is the topic of self-harm one for 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) is the importance of the topic
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
the waiving 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, this is usually
considered above the threshold 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
area will 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

populations. Models that theoretically underpin the design of
DAs have been confined to clinical decisions and settings and
are largely based on adults; there is some evidence to suggest
differences in decision-making processes between adolescents
and adults [37]. The utility of the DA could be enhanced by
including self-harm ideation. Adolescents who have thoughts
of self-harm but have not engaged in self-harming behavior
may be unaware of the benefits of seeking help, and the DA
could potentially provide them with useful information on
available support. Finally, if we are able to show proof of
concept for a DA regarding help-seeking for self-harm, we can
explore its applicability for other mental disorders.
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Abstract

Background: Self-harm is common among adolescents and is associated with a number of negative psychosocial outcomes
including a higher risk of suicide. Recent reviews highlight the lack of research into specific interventions for children and young
people who self-harm. Developing 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 BlueIce, a mobile phone app for young
people who self-harm and who are attending child and adolescent mental health services (CAMHS).

Methods: This study is part of a mixed methods phase 1 trial of BlueIce. Young people aged 12-17 years attending specialist
CAMHS were recruited. Clinicians were 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 BlueIce as an adjunct to usual care for an initial
familiarization period of 2 weeks. If after this time they wanted to continue, they used BlueIce for a further 10 weeks. Semistructured
interviews were conducted at postfamiliarization (2 weeks after using BlueIce) and postuse (12 weeks after using BlueIce) to
assess the acceptability, use, and safety of BlueIce. 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 BlueIce,
with postuse interviews being conducted with 33 participants. Following 6 key themes emerged from the data: (1) appraisal of
BlueIce, (2) usability of BlueIce, (3) safety, (4) benefits of BlueIce, (5) agency and control, and (6) BlueIce less helpful. The
participants reported that BlueIce 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 BlueIce helpful, issues around motivation to stop
self-harming impeded their ability to use the app.

Conclusions: BlueIce was judged to be a helpful and safe way of supporting adolescents to manage thoughts of self-harming.
Adolescents reported numerous benefits of using BlueIce, and all would recommend the app to other young people who were
struggling with self-harm. These preliminary findings are encouraging and provide initial support for the acceptability of BlueIce
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-harm is a significant public health problem and is typically
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 adolescents 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 1-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
adolescents who 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 the risk of suicide in adolescents is low,
it is the third leading cause of death for this age group worldwide
[7,9]. Self-harm is also associated with a range 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 also
recommends the intervention contain either
cognitive-behavioral, psychodynamic, or problem-solving
elements [1]. Despite these recommendations, there is a paucity
of research into specific interventions for children and
adolescents who self-harm [11]. Evidence suggests that
dialectical behavioral 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 majority 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 deliver and support mental health interventions for
adolescents. A number of health organizations have developed
policies for integrating mHealth and other digital technologies

into health services, including child and adolescent mental health
services (CAMHS) [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 is imperative then that mobile phone apps for adolescents are
subject to proper research evaluation [16] and ideally,
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 health 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 (BlueIce) 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 BlueIce [17]. The original idea for
BlueIce was discussed with these young people. Further
meetings with young people focused on app content, design,
and presentation. A beta version of BlueIce was produced. This
beta version was reviewed by the young people and a group of
child mental health professionals 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 BlueIce
development are reported in the study protocol [17].

BlueIce 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 approaches including DBT, CBT, mindfulness, and
behavioral activation. BlueIce 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
mindfulness exercises, identification and challenging of negative
thoughts, and distress tolerance activities. The young person is
routed to emergency numbers if after using the mood lifter, the
person reports that the thoughts of self-harming have not
reduced. BlueIce is intended to be used alongside the traditional
face-to-face interventions that adolescents receive from
CAMHS.

The aim of BlueIce is to help young people manage their
emotions and to prevent nonsuicidal self-injury (NSSI).
Measurable outcomes of BlueIce 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 BlueIce 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 BlueIce, what they found positive and
negative about the app, and whether they could use BlueIce
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
interviews with 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 CAMHS). 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 Health 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 were required to be receiving
face-to-face care from CAMHS for the duration of the study.
Exclusion criteria included active suicidal ideation or planning,
a diagnosis of psychosis or a significant learning disability, a
current safeguarding investigation or having been subject to
abuse in the last 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 via email. This was followed
by meetings with clinical teams to demonstrate BlueIce and
discuss any concerns or questions about the research. We
conducted several other meetings with clinical teams following
these initial meetings to maintain awareness of the project. All
clinicians were 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.

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 this initial 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 BlueIce app was
downloaded onto the young person’s phone. If the young person
either did not have a phone or owned an iPhone, they were given
an Android phone with BlueIce preloaded. The young person
personalized the mood lifter section of BlueIce 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 criteria and for providing
them with project information. Consenting participants were
provided with BlueIce, but they continued to attend face-to-face
meetings with their clinician. As is usual practice, the clinician
was responsible for reviewing risk and maintaining clinical
responsibility for the young person in their care.

Clinicians had no role in setting up BlueIce with the participants
and no role in providing technical assistance. There was no
formal requirement for clinicians to discuss BlueIce 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 BlueIce. The postfamiliarization interviews
incorporated the following aspects: (1) a general overview of
how participants found using BlueIce, (2) what the participant
liked and disliked about BlueIce, (3) what parts of BlueIce were
particularly helpful and unhelpful, (4) any problems using
BlueIce, (5) the degree to which participants thought BlueIce
would help them prevent self-harm, and (6) the degree to which
they thought BlueIce would make them feel like self-harming
more. Interviews conducted at postuse included questions
concerning the following: (1) if the participant had used BlueIce
and reasons why or why not, (2) whether they used BlueIce
when distressed, (3) if they used BlueIce to prevent self-harm
and whether the app was helpful, (4) if they used BlueIce but
it did not prevent an act of self-harm and why the app was not
helpful, (5) what was helpful and unhelpful about BlueIce, (6)
any problems or changes they would like to see, (7) the degree
to which they found BlueIce to be easy or not easy and helpful
or unhelpful, and (8) whether they would recommend BlueIce
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; assessing anxiety [20]), and the Strengths and
Difficulties Questionnaire (SDQ; assessing behaviors [21]).
The results of which are available in the study by Stallard et al
[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 were taken, (2) generating initial codes; a list of initial
codes was devised first from a deductive approach based on our
research questions (safety, acceptability, and usability of
BlueIce) 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 collated data extracts for 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 the inclusion criteria, we were unable to contact 3 referrals,
2 dropped out of CAMHS before they could consent, and 1
declined to participate. The remaining 44 completed baseline
assessments. Participants were 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-offs on 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 interviews were conducted with 90% (40/44)
of participants. Of these, 92% (37/40) elected to use BlueIce,
with post use interviews being conducted with 82% (33/40) of
participants.

Summary of Themes
From these data, 6 key themes emerged: (1) appraisal of BlueIce,
(2) usability of BlueIce, (3) safety (4) benefits of BlueIce, (5)
agency and control, and (6) BlueIce less helpful. Table 1 details
each theme including a definition and subthemes contained
within.

Appraisal of BlueIce
Young people frequently reported that they found BlueIce to
be helpful. The app was judged to provide a range 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 BlueIce offers…having app where
there’s everything that you need like a little tool kit I
think that’s really helpful [Participant number 142]

An overwhelming majority of young people would recommend
BlueIce 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 BlueIce 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 BlueIce 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 I don’t know if it would be available to adults
as well? [Participant number 120]

BlueIce 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, I like the
design of it, I think it’s very well designed [Participant
number 111]

Young people also commented that they would like the ability
to personalize BlueIce even more, and some noted the potential
benefit of adding games into the app as another distraction
technique:

Being able to personalise the colour, I thought that
would be quite cool. [Participant number 113]

Usability of BlueIce
Many young people who used BlueIce described the app as
being easy to use, accessible, simple, and easy to navigate
around. This ease of use was valued by participants as they did
not want to add further stress to their situation:

It was really easy to get into and start using if you
know what I mean, it was like once you knew how to
use it, it was really easy. [Participant number 126]

The young people who had BlueIce 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 libraries from files
already on their phone. Not being able to access BlueIce 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.

SubthemesDefinitionTheme

Indicators of BlueIce acceptabilityAppraisal of BlueIce • Helpful
• Simple
• Provides a range of activities and sections
• Would recommend to others
• Benefit to people with other mental health

problems
• More personalization
• Add games

Ease and patterns of BlueIce usageUsability of BlueIce • Easy to use
• Accessible
• Convenient on own device
• Barrier if not on own device
• Situational barriers to 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 BlueIce safety and purpose fulfillmentSafety and impact of BlueIce on self-harm • Concerns about mood diary
• Reassuring
• BlueIce not making self-harm worse
• BlueIce used when felt like self-harm
• BlueIce stopped self-harm
• BlueIce stopped more self-harm after initial

episode
• Reduction in self-harm

Reported cognitive, behavioral, and affective bene-
fits of using BlueIce

Benefits of BlueIce • Mood tracking and noticing patterns
• Reminder things get better
• Reminder you are able to cope
• Identifying benefits on mood
• Identifying triggers of negative moods
• BlueIce as a catalyst for difficult conversa-

tions
• New and personalized strategies
• Reminder that they have strategies
• Slow or reframe thinking
• Distraction
• Positive affective change

Perceived lack of ability to control self-harm urges
and control emotion regulation

Agency and control • Differing willingness to receive help
• Urges to self-harm too overwhelming
• Feeling too overwhelmed to use BlueIce
• Urge to self-harm out of my control
• Hopelessness about helpfulness of interven-

tions

Experiences of participants for whom BlueIce did
not reduce self-harm

BlueIce less helpful • Not ready to stop self-harming
• Motivation to use BlueIce
• Personal crisis needing more CAMHSa con-

tact
• Ambivalence about helpfulness of BlueIce

aCAMHS: child and adolescent mental health services.

Situational barriers were also reported by young people, for
example, being in a situation in which using BlueIce would
have drawn attention to themselves or a situation in which they
were unable to implement the strategies in the app (being at
school, nighttime, parents being present):

It happened a few times because the worst place is at
school. And I usually didn’t bring the phone to school
or didn’t want to get it out halfway through lesson
[Participant number 162]

The type of therapy participants were receiving in their ongoing
face-to-face treatment may have impacted their perception of
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BlueIce. 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 BlueIce 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 BlueIce, either because they
still struggled with thoughts of self-harm or they particularly
liked using the mood diary to track their mood:

I have used BlueIce every day. I used the mood
checker every day and found it quite easy to use.
[Participant number 144]

Safety
No adverse effects of using BlueIce 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 BlueIce.

The possibility that BlueIce might have unintentional
consequences and increase unpleasant feelings was also
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 people frequently described having BlueIce as reassuring
and that it made them feel safer that there was a tool they could
use for instant support:

It does make you feel safer in a way because you’ve
got that choice of if I do need help then it’s right
there…which I thought was really good [Participant
number 154]

Young people reported using BlueIce when they had thoughts
of self-harming. For other young people, BlueIce was used to
stop further self-harm after an initial episode:

I used to self-harm nearly every day without fail but
since having the app I haven’t self-harmed since
really, like I’ve had two slip ups but that’s it so it…it’s
definitely helped me a lot [Participant number 115]

Benefits of BlueIce
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 patterns in mood
was a frequently reported benefit of the mood diary. Mood

tracking resulted in various benefits, including remembering
that they could have happier times and that they are able to cope
with bad times, seeing the advantage of implementing the
techniques in the mood lifer section on their mood, and
recording negative events in the day that may have contributed
to a negative mood and identifying ways to change. Several
participants also reported that BlueIce was a catalyst for starting
conversations with others about their feelings, or that BlueIce
was a place where thoughts and feelings that were too difficult
to share with others could be externalized:

I 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 I look back
to the diary I can see that there were days when I was
happy. [Participant number 135]

Participants also reported numerous benefits of using the mood
lifter section. In particular, this section gave young people new
strategies for managing their thoughts to 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 as a reminder that they had strategies to manage their 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 techniques in the mood lifter section provided
a distraction for them, helped them relax, or helped them slow
down and reframe their thinking in the moments they had
thoughts to self-harm. Although each participant liked different
aspects, participants tried 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 were times when they
are open to receiving support to stop self-harming and other
times when they were less willing to accept help and to stop the
act of self-harm. A common report was that on some occasions,
their urges to self-harm were too intense to stop and too intense
to use BlueIce. 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 hopelessness
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
I just want to self-harm and that’s the end of it really
[Participant number 120]

I think a couple of times when the urges were just
really high and I kind of knew in the back of my mind
that nothing was going to help really [Participant
number 120]

BlueIce Less Helpful
A subgroup of 7 adolescents did not find BlueIce helpful in
reducing their self-harm. These young people tended to report
an ambivalence about the helpfulness of BlueIce 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 BlueIce:

I guess I was hesitant about trying it and I was also
scared that it would work because…well…I don’t
know, that means I could get better, but I 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
BlueIce. This generally involved an increased need for more
face-to-face contact with CAMHS, which took precedence over
using BlueIce:

I was more in contact with the crisis team and more
involved with like CAMHs like more than once a week
so I was kind of getting more things to do than just
use the BlueIce app [Participant number 137]

Discussion

Principal Findings and Comparison With Prior Work
The aim of this study was to explore the acceptability, use, and
safety of BlueIce, a mobile phone app for young people who
self-harm and attend CAMHS. Themes that transpired from our
analysis suggested that BlueIce promoted positive changes for
a number of adolescents, including helping to slow down or
reframe their thinking, distraction from thoughts of self-harming,
and identifying triggers of negative moods. Overall, BlueIce
was deemed to be helpful, easy to use, and safe.

Acceptability
The majority of adolescents reported that BlueIce was helpful
for them: in particular, having a range of techniques available
in one app, techniques that kept them distracted and their hands
busy, having an outlet for their emotions, and quick access to
emergency numbers were deemed most helpful. All participants
would recommend BlueIce to others, with a number of
adolescents spontaneously suggesting that BlueIce would be
helpful to other mental health populations, besides young people
who self-harm. These results are encouraging as perceived
helpfulness of a mental 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].

BlueIce was designed to be private, discrete, and confidential
to use. BlueIce is password protected, a level of privacy valued
by young people. The app was therefore discrete on their phones;
for example, if one of their friends used their phone, it would
not be obvious that a mental 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]. This is deemed especially important for
adolescents because of a perceived stigma around accessing
mental health services [27]. Our study highlights that these
factors are also 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.

Previous research has indicated that young people want the
ability to personalize mental health apps [25]. BlueIce includes
a level 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, although many
adolescents would like to personalize the app even further by
adding different colors to the app. Similarly, many participants
stated that adding a game to BlueIce would be beneficial [28]
as another distraction technique. There is a potential mismatch
here between the adolescents’ expectations and what could
feasibly be produced within the resources available. We did,
however, implement changes to BlueIce 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 BlueIce rather than call them, this option was
also added.

Usability
BlueIce 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 BlueIce for its intended purpose: to manage their
thoughts of self-harming. Ease of use is particularly important
for facilitating engagement with e-mental health interventions
[29], and adolescents consider ease of use as an important 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 as little training
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 BlueIce noted the mood
diary was a major 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 also highlighted to
adolescents that the mood lifting activities were having a
positive impact on their mood, and therefore, they could identify
the therapeutic benefits of using BlueIce. These findings suggest
some participants were using self-monitoring to track and reflect
on their emotions and develop a level 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 previous work with adolescents
[31,32]. Our findings, therefore, correspond with previous
research, which indicates that mood self-monitoring is reported
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].
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Self-reported use of BlueIce tended to be higher at the start of
the study, with usage commonly dropping over time. This usage
pattern corresponds with those evident in previous work [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 a feasibility trial of Mobiletype,
a mood self-monitoring app for young people [35], participants
(N = 47, aged 14-24 years) completed 91% (47/51) of the entries
every day in week 1, dropping to 58% (17/29) in week 4.
Participants in this study used BlueIce 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 interventions is a common phenomenon
[36], but the causes are not well understood. Of those who gave
reasons for discontinuing to use BlueIce, 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 BlueIce
when they were feeling low.

Participants did also report certain barriers to engagement with
BlueIce. Many participants reported that not having BlueIce on
their own phone meant they forgot to use the app or felt
uncomfortable using it in public. This has now been addressed
and BlueIce is available on both iPhone and Android platforms.
Participants also felt that there were situations in which it was
difficult for them to use BlueIce, 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 solutions would 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 a lack of motivation to use BlueIce. These
young people tended to acknowledge that BlueIce would be
helpful if they had the necessary motivation to use it, 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 avenue is the use of serious gaming,
gamification principles, telepresence, and persuasive technology
[28]. How these principles may be incorporated into BlueIce is
for further research to address.

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 safety of mental health apps is sparse in the
current literature [16]. Given the nature of self-harm and
associated comorbid difficulties, it was deemed critical to
explore with young people whether BlueIce worked as intended,
caused any unintentional adverse effects, or whether any other
safety concerns arose during the study. Young people who used
BlueIce reported that they used the app as intended, to help
them manage their thoughts of self-harming. Some participants
reported that BlueIce helped them not to act on their thoughts
to self-harm. Others reported instances where BlueIce 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 BlueIce 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. BlueIce is intended to be
used as an adjunct to face-to-face meetings. This allows the
young person’s progress to 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 overall the benefits of self-monitoring
would outweigh these concerns. No participants believed
BlueIce 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 BlueIce at the end of the study.
Overall, our results provide preliminary support for the safety
of BlueIce 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 BlueIce. 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 BlueIce 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
BlueIce after the 2-week familiarization period, with postuse
interviews being conducted with 33. We could not gain contact
with the 4 participants who 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 BlueIce, or other factors. Similarly, several participants
did not find BlueIce helpful in reducing their self-harm. We
must be mindful that BlueIce 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 questions in the postuse
interview maybe subject to recall bias. For example, asking
participants what factors influenced them to use or not use
BlueIce in a moment of distress when 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, BlueIce 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 BlueIce is
required to explore this further and gain better insight into the
acceptability, use, and safety of BlueIce, beyond this
exploratory, uncontrolled study.

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 BlueIce demonstrated that it was considered an acceptable,
easy, and safe app to use that helped young people manage their
thoughts of self-harm. Young people reported a number of
advantages of using BlueIce, 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
BlueIce, this study demonstrates the value of meaningful
involvement of adolescents with lived experience in the design,
production, and implementation of mHealth interventions. This
study provides initial support for the acceptability, usability,
and safety of BlueIce as an 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 BlueIce in
reducing adolescent self-harm.
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Abstract

Background: Work addiction is a significant public health problem with a growing prevalence. The Work Addiction Risk Test
(WART) is the 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 also assessed the workers’ sociodemographic characteristics, as well as other measurements for 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 (correlation 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 alpha coefficient at .90 (internal consistency) and Lin
concordance coefficient at .90 (95% CI .87-.94] with a difference on the retest of .04 (SD 4.9) (95% CI −9.6 to 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: 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.

(JMIR Ment Health 2018;5(1):e12)   doi:10.2196/mental.8215

KEYWORDS

behavior, addictive; work; validation studies as topic; questionnaires; social welfare; health; public health

Introduction

Addiction to work, or workaholism, is defined as “a compulsion
or an uncontrollable need to work incessantly” [1-3]. This
pathology is in line with the general 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]. There is a real 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 intrinsically
motivated [8,10]. Addiction to work results from the individual’s
predisposition, sociocultural experiences, and behavioral
reinforcements [1,2,9,11]. Addiction to work is a growing 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, sleep 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].

As we are being confronted with this growing health problem,
it appears absolutely essential to possess validated tools. The
Work Addiction Risk Test (WART) is a reference questionnaire
for work addiction [2]. This test was developed by Robinson et
al in 1999 [2,18-20] based on the experiences of clinicians
treating workaholics [2]. We chose this tool because of its wide
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 was linked
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

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 allow 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
questionnaires on behavioral data for baseline health profiling.
The concept of WittyFit is to provide individualized feedback
based on evidence-based medicine, with an aim to support
behavioral change using a formal 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 data are 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 Liberties and
by the South-East VI Ethics Committee (ClinicalTrials.gov
NCT number NCT02596737). There were no exclusion criteria.
The WittyFit users were informed of a forthcoming
questionnaire validation study through this platform explaining
the purpose of the study and the need to complete the
questionnaire 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]. The total score is the 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 (5 items: 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].

Translation 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) translations of the WART into French performed by 2
independent native French translators; (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 translations 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 Measurements
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 the left to very high (100) on the right [29-31]. Furthermore,
tobacco, alcohol, and cannabis consumption were evaluated
using 3 specific VAS—the number of cigarettes smoked per
day from 0 to 30, the number of glasses of alcohol consumed
per day from 0 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 data were 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 the t test’s
conditions were 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

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].
Values above .7 were considered satisfactory. An analysis using
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 factorial analysis
(principal component analysis). The analysis 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 completed 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 participants 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 individuals who 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 a low risk—46.9 (13.6) hours versus 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.

P valueaSourceVariable

Test and retest (n=189)Test only (n=59)Test (n=187)

.7058 (55.8)30 (52.6)95 (50.8)Sex, Women, n (%)

.9241.8 (11.7)42.0 (12.2)41.6 (11.7)Age (years), mean(SD)

Family situation, n (%)

.1517 (16.4)17 (29.8)36 (20.5)Single

32 (30.8)12 (21.1)48 (27.3)De facto

54 (51.9)28 (49.1)91 (51.7)Married

1 (1.0)0 (0.0)1 (0.6)Widow(ed)

Education level, n (%)

.881 (1.0)1 (1.8)2 (1.1)General Certificate of Secondary Education

4 (3.9)4 (7.0)8 (4.6)General Certificate of Education–Advanced Level

9 (8.7)4 (7.0)14 (8.0)Higher national diploma

13 (12.5)7 (12.3)22 (12.5)Bachelor’s degree

77 (74.0)41 (71.9)130 (73.9)Master’s degree

Occupational group, n (%)

.625 (4.8)1 (1.8)6 (3.4)Merchants-business

15 (14.4)13 (22.8)31 (17.6)Employees

7 (6.7)3 (5.3)12 (6.8)Intermediate profession

6 (5.8)4 (7.0)10 (5.7)Inactive employment

71 (68.3)36 (63.2)117 (66.5)Manager-intellectual profession

.4140.8 (12.4)42.5 (12.3)41.6 (12.1)Hours worked per week, mean (SD)

.8311.1 (11.2)10.9 (10.2)10.8 (10.5)Seniority in the company (years), mean (SD)

.0623.7 (4.0)25.1 (5.0)24.2 (4.4)body mass index, kg.m−2, mean (SD)

.4447.6 (51.4)53.3 (53.1)50.9 (55.5)metabolic equivalent of task, mean (SD)

.0120 (15.6)19 (32.2)39 (20.9)Tobacco smoker, n (%)

.8421 (16.4)9 (15.3)30 (16.0)Alcohol users,n (%)

.779 (7.0)5 (8.5)14 (7.5)Cannabis consumer,n (%)

WARTb

.1458.6 (11.0)56.2 (11.6)57.8 (11.2)Score, mean (SD)

.5143.050.845.5% of participants with a score <56

aP 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 are displayed in 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 questionnaire did so fully. In fact, no one

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
alpha values for 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. Data quality and acceptability of the French version of the Work Addiction Risk Test (WART) (n=187).

Correlation
Item-total correlation coefficients for the scale as a whole ranged
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

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% CI −9.61 to 9.69). The Bland and
Altman plot is shown in Figure 3. For each dimension, Lin
concordance coefficients were as follows: .86 (95% CI
0.82-0.91) for compulsive tendencies, .86 (95% CI 0.82-0.91)
for control, .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 a reverse correlation with all dimensions of the
WART (P<.05). The WART was poorly correlated with tobacco,
alcohol, 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).

Figure 3. Bland and Altman plot or representation of agreement between both series of measures for the French Work Addiction Risk Test (WART).

Table 2. Test-retest reproducibility for each dimension with measurement of the Lin concordance coefficient.

Difference (SD), 95% CILin concordance coefficient (95% CI)Dimensions

0.09 (2.71), −5.24 to 5.41.86 (0.82-0.91)Compulsive tendencies

0.02 (2.05), −4.00 to 4.03.86 (0.82-0.91)Control

0.05 (1.69), −3.27 to −3.36.76 (0.68-0.83)Impaired communication and self-absorption

−0.12 (0.91), −1.91 to 1.68.73 (0.65-0.81)Self-worth

0.11 (0.49), −0.85 to 1.06.66 (0.56-0.75)Inability to delegate
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Figure 4. Lin concordance coefficient and Cohen kappa for each item of the Work Addiction Risk Test (WART).

Table 3. External validity of the French Work Addiction Risk Test (WART), measure of correlation between WART and its dimension, and others
questionnaires.

Dimensions of WARTVariable

Inability to
delegate

Self-worthImpaired communication
and self-absorption

ControlCompulsive
tendencies

WART
total

−.06−.13−.11.02−.10−.10Tobacco, number of cigarettes smoked per day from 0 to 30

.02.08.16a.11.07−.12Alcohol, number of glass of alcohol per day from 0 to 8

.07.02−.05.02−.10−.07Cannabis, consumption per month from 0 to 30

.00.10.32a.34a.41a.43aStress at work, VASb from 0 to 100

.08.07.32a.35a.36a.41aStress at home, VAS from 0 to 100

−.11a−.17a−.26a−.38a−.33a−.40aWell-being, VAS from 0 to 100

aP<.05.
bVAS: visual analog scale.

Discussion

This study allowed 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 Relationships With
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 as in 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 studies report that women are at a higher

risk of workaholism [23,44], which is in 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 a majority 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
workers responding to both the test and the retest (32% vs 16%).

The smokers could have been less motivated to respond twice,
with literature suggesting a link 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,
as well as responsiveness is reduced because change cannot be
measured in these participants [32,52]. In the French validation
of the WART questionnaire, the majority of the items presented
a threshold 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 a 4-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 results with. So, we cannot conclude
whether these results are a characteristic of our responders, a
consequence of our translation, or a characteristic already
present in the original English version. However, the
acceptability of the French version of the WART is correct with
few floor or ceiling effects. Moreover, some other
well-recognized and validated questionnaires did not report
acceptability in their original studies [53-57], or others reported
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 the items for control (Cronbach alpha=.82) were
closely interlinked, in line with the literature [20].

We found a high level 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
questionnaire, its dimensions, and the stand-alone items.
Actually, the Lin concordance coefficient was .90 for the entire
WART with a difference 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
the literature on the English version of the WART did not report
the Lin concordance coefficient for each dimension, we retrieved
a Lin concordance coefficient higher than .80 for two
dimensions (compulsive tendencies and control) in our French
version.

Construct Validity
Despite the fact that the French version of the WART has strong
psychometric properties, results of the factorial analysis did 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 alpha 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 dimensions that were not drawn from a statistical
approach but from the five symptoms used by clinicians for the
diagnosis of workaholism: “overdoing” (Items 3, 5, 6, 7, and
15), “self-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 also 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, translation
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 specificities would be investigated in subsequent work.

External Validity
We demonstrated the relationships between the WART and
VAS for “stress at work” or “stress at home” in accordance with
the literature [14,15,23], and we confirmed the external validity
of the French version of the WART questionnaire. The greater
the risk 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 sample size retrieved a sufficient
prevalence of workers with a high risk of work addiction to
allow a robust analysis. Despite the literature reports that a high
dropout rate is inherent to this type of study with several
questionnaires 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
have included too many questionnaires in 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
questionnaires, which may have affected our results, especially
for VAS. To our knowledge, no studies have previously
evaluated the influence of perception side on scores at VAS;

and a study comparing answers to VAS of stress and 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.
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