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Abstract

Background: Computerized cognitive behavioral therapy (cCBT) is an acceptable and promising treatment modality for
adolescents with mild-to-moderate depression. Many cCBT programs are standalone packages with no way for clinicians to
monitor progress or outcomes. We sought to develop an electronic monitoring (e-monitoring) tool in consultation with clinicians
and adolescents to alow clinicians to monitor mood, risk, and treatment adherence of adolescents completing acCBT program
called SPARX (Smart, Positive, Active, Redlistic, X-factor thoughts).

Objective: The objectives of our study were asfollows: (1) assess clinicians’ and adolescents' views on using an e-monitoring
tool and to use thisinformation to hel p shape the development of thetool and (2) assess clinician experienceswith afully developed
version of the tool that was implemented in their clinical service.

Methods: A descriptive qualitative study using semistructured focus groups was conducted in New Zealand. In total, 7 focus
groups included clinicians (n=50) who worked in primary care, and 3 separate groups included adolescents (n=29). Clinicians
were general practitioners (GPs), school guidance counselors, clinical psychologists, youth workers, and nurses. Adolescents
were recruited from health services and a high school. Focus groups were run to enable feedback at 3 phases that corresponded
to the consultation, development, and postimplementation stages. Thematic analysis was applied to transcribed responses.

Results: Focus groups during the consultation and devel opment phases revealed the need for a simple e-monitoring registration
process with guides for end users. Common concerns were raised in relation to clinical burden, monitoring risk (and effects on
the therapeutic relationship), alongside confidentiality or privacy and technical considerations. Adolescents did not want to use
their social media login credentials for e-monitoring, as they valued their privacy. However, adolescents did want information
on seeking help and personalized monitoring and communication arrangements. Postimplementation, clinicians who had used
the tool in practice revealed no adverse impact on the therapeutic relationship, and adolescents were not concerned about being
e-monitored. Clinicians did need additional time to monitor adolescents, and the e-monitoring tool was used in a different way
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than was originally anticipated. Also, it was suggested that the registration process could be further streamlined and integrated
with existing clinical data management systems, and the use of clinician alerts could be expanded beyond the scope of simply
flagging adolescents of concern.

Conclusions: An e-monitoring tool was developed in consultation with clinicians and adol escents. However, the study revealed
the complexity of implementing the tool in clinical practice. Of salience were privacy, parallel monitoring systems, integration
with existing electronic medical record systems, customization of the e-monitor, and preagreed monitoring arrangements between

clinicians and adol escents.

(JMIR Ment Health 2017;4(1):e3) doi:10.2196/mental.5878
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Introduction

Depression in adolescence is amajor cause of disability that is
often underreported, unrecognized [1,2], and not addressed by
timely and effective treatments [3-5]. Psychological therapies
arerecommended as afirst-line treatment for mild-to-moderate
forms of depression [6,7] but are difficult to access.
Computer-delivered therapies, especially those based on
cognitive behavioral therapy (CBT), have been developed to
help address this[8]. Computerized cognitive behavioral therapy
(cCBT) can be offered as pure self-help or guided by aclinician
[9,10]. The advantages of pure self-hel p toolsincludeimproved
cost-effectiveness and nonreliance on clinicians to guide or
support adolescents, and ultimately it may be some adolescents’
preference to utilize programs independently. However, there
issome evidencethat clinician-guided interventions or blended
therapies (where face-to-face therapy and computerized
approaches are used side by side) have better completion rates
and are more effective than unsupported self-help therapy
[11-15]. An example of a supported program is the virtual
MindSpot Clinic in Australia that alows remote screening
assessments (phone- or Web-based) and clinician-guided
treatment for anxiety and depression [16]. On the contrary,
“Beating the Blues’ is an unguided Web-based depression
treatment program completed by a user at home that enables
the prescribing general practitioner (GP) to receive risk alerts
and progress updates [17,18].

To date most cCBT programs have been designed for adults,
although more recently anumber of programs have been created
for depressed or anxious children and adolescents. They too
range from self-hel p toolsto supported programs. For example,
“Think, Fedl, Do” [19] relieson afacilitator (whoisnot required
to be a clinician) to be available during the entire delivery of
the program to discuss the content covered. BRAVE-ONLINE
isaclinician supported anxiety program in which young people
receive weekly emails from a clinician designed to give them
feedback and encourage their program progression [20].
However, BRAVE-ONLINE does not include the ability to
monitor symptoms. SPARX (Smart, Positive, Active, Realistic,
X-factor thoughts) isagamified cCBT program for adol escents,
which was shown to be effective in 12- to 19-year-olds
presenting to primary care with mild-to-moderate symptoms of
depression [21]. SPARX was designed as a pure sdlf-help
program in response to young people wanting to maintain
privacy and access the program independently. A freely

http://mental .jmir.org/2017/1/e3/

available self-help resource such as SPARX, whichisaccessible
to al young people in New Zealand, can help bring treatment
to the estimated three quarters of young people with depression
who do not seek help [22]. In the origina trial of SPARX, the
referring clinicians provided aminimal degree of oversight with
only brief contact after a month to ensure adequate progress.
Our experience from the trial suggested that while most
clinicians endorsed the use of a self-help program, some wanted
to have a more formal means of monitoring adolescent users’
progresswhile using SPARX (Merry, personal communication).

Therefore, our study aimed to develop and implement an
el ectronic monitoring (e-monitoring) tool relevant to adol escents
with depression who attend youth-oriented primary care settings.
The monitoring tool was envisaged to work in settings such as
school health and counseling services because this is where
many adolescents are likely to seek help [23]. To achieve this,
we (1) assessed clinicians’ and adolescents’ views on using an
e-monitoring tool and used this information to help shape
development of the tool and (2) assessed clinician experiences
with afully developed version of thetool that wasimplemented
in their clinical service. Of note, the tool was not expected to
replace face-to-face contact but rather to offer another means
of clinician oversight.

Methods

Study Design and Setting

A qualitative study was undertaken in New Zealand using focus
groups with adolescents (aged 12-19 years) who werein contact
with mental health services and also cliniciansin primary care
settings from the services where they worked (Table 1). We
approached local secondary schools, ayouth health center, and
a nongovernmental organization using a snowball approach to
recruit English-speaking participants. The clinicians approached
were known to the researchers, and had an interest in adol escent
health and in using the tool. The clinicianswere GPsand allied
health staff (school guidance counselors, clinical psychologists,
youth workers, and nurses).

We set out to embed within SPARX an e-monitoring tool that
would allow a clinician to “prescribe” SPARX and remotely
oversee users progress and mood scores. As a minimum, the
tool would have the following features:

1. A registration system for clinicians so that they could usethe
SPARX e-monitoring tool
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2. Electronic linking of SPARX user data to the prescribing
clinician

3. A dashboard accessible on the Internet to allow cliniciansto
track all usersthey had referred to SPARX

4. An algorithm to automatically generate alerts at specific and
concerning levels of depression, or self-harm, and a system to
encourage users to access more help

5. A systemto deliver alertsor “flags’ viaemail to theclinician

In order to track mood in SPARX, we aimed to use the Patient
Health Questionnaire for Adolescents (PHQ-A) [24,25] at 3
time points: module 1 (baseline), module 4 (mid-point), and
module 7 (end of intervention). We also consulted a software

Sundram et al

developer to investigate potential solutions, and schematic
blueprints (wireframes) were then developed to visually guide
participants through the flow of a given system and illustrate
what an e-monitoring system or dashboard might look like.
These were then presented at focus groups with the clinicians
and adolescents, who provided feedback during the various
phases of development of the tool.

Ethics Approval and Consent

Ethics approval was obtained from the Health and Disability
Ethics Committee, New Zealand (Reference: 12/CEN/62), and
written informed consent was gained from each clinician,
adolescent, and parents of any adolescent aged less than 16
years.

Table 1. Details of focus group participants during various phases of the study.

Group Location Focusgroup  Focusgroup Participants Phase
date duration
(minutes)
Clinician focus groups
1 Youth health center December 90 3 Genera pratitioners (GPs) Phase 1 Consultation: Gauge needs and
2012 4 Allied health staff wants of clinicians and seek early feed-
back
2 Youth heslth center December 50 5 Allied health staff
2012
3 Primary care service March2013 80 11 GPs
4 School guidance service  June 2013 60 1GP Phase 2 Development:
6 Allied health staff E-monitoring tool was beta-tested
3 Allied health trainees
5 School guidance service  July 2013 70 5 Allied hedlth staff
6 Youth health center Dec 2013 60 3GPs Phase 3 Postimplementation:
4 Allied health staff Obtain postimplementation clinician
. feedback
7 Youth heslth center Dec 2013 60 5 Allied health staff
Focus groups with adolescents
8 Youth health center Dec 2012 90 14 Adolescents (past service users Phase 1 Consultation:
and youth advisors to the health cen- Gauge needs and wants of adolescents
ter) and seek early feedback
9 Secondary school Mar 2013 60 10 Adolescents (students who are
nonservice users)
10 Nongovernmental organi- Mar 2013 70 5 Adolescents (service users)

zation (mental health
provider)

Focus Groups and Data Collection

Focus groups (Table 1) were conducted during 3 phases. Phase
1 was the consultation stage and was carried out prior to the
creation of the e-monitor to canvass ideas that would help the
design of the e-monitoring system, based on early wireframe
designs (December 2012 to March 2013). Phase 2 was the
development stage and was conducted after preliminary
wireframes had been revised, and it included a broader
discussion of how e-monitoring could be used clinically (June
to July 2013). Phase 3 was the postimplementation stage and
was conducted after clinicians trialed the e-monitoring tool in
day-to-day practice (August 2013 to February 2014). A
semistructured schedule was used for all the focus groups

http://mental .jmir.org/2017/1/e3/

(Multimedia Appendix 1), and these were digitally recorded
and professionally transcribed. Each group was run by 2 of 6
experienced facilitators (FS, KS, ML, TF, MS, and SM) and
the duration, while ultimately determined by the participants,
was usually 60-90 minutes. FS checked fidelity of the Phases
1 and 2 clinician transcripts, and AG reviewed the transcripts
of the adolescent groups and Phase 3 clinician groups.

Data Analysis

A theoretical thematic analysis framework was used for
examining the data from focus groups [26]. Transcripts were
imported into NVivo before thematic analysis [27], and more
specifically, the general inductive approach [28] was used to
organize the dataset into multiple coded blocks. A higher level
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of data interpretation was then performed, and responses were
assessed for what might beimplied or inferred. FS checked and
coded the transcripts of the Phases 1 and 2 clinician focus
groups, and AG similarly reviewed and coded the transcripts
of the adolescent focus groups and Phase 3 clinician focus
groups. Each dataset was then independently coded (SH, Phases
1and 2 clinician groups; MS, all adolescent groups; KS, Phase
3clinician groups). Theindependent coding by the 2 researchers
was then discussed until consensus was reached to determine
thefinal themes. Quotations from focus groups, where relevant,
are provided verbatim.

Results

Common themes were identified from both the clinician and
adolescent focus groups, as well as from issues reported upon
as unigue to either group. During Phases 1 and 2, themes were
organized into 3 broad categories. clinical progress,;
confidentiality and privacy; and technical issues. Clinicians
who were involved in clinical testing (Phase 3) reflected on
some concepts (for instance, the initial themes) and drew on
their “hands-on” experiences of using the actua tool
postimplementation. Refinementsto improvethetool werealso
suggested (Textboxes 1 and 2).

Development of the E-Monitor (Phases 1 and 2)
Clinical Progress

Engagement, Adherence, and Offering Help

Most participants were positive and supportive of the idea of
adding e-monitoring to enhance the effectiveness of cCBT.
Some adolescents noted that it might be hard to initiate contact
with aclinician if they received amessage from SPARX saying
“you should seek help,” and that the e-monitoring system would
help clinicians to make contact with adol escents.

I think the monitoring is definitely quite key for like
if you're you know making sure you get like
consistently doing it and stuff. It could be quite easier
if no one was checking up on you and stuff to be like
just oh that’s enough that kind of thing. [ Adolescent]

Clinical Burden and Effects on Therapeutic Relationship
E-monitoring was seen as a positive step by clinicians and
adolescents, but there was also concern that it could potentially
contribute to increased clinician burden. Some clinicians felt
that the clinician-user therapeutic relationship may beimpacted
upon by a tool used in place of an ongoing face-to-face
relationship, while others were concerned at the possible risk
of rapid changein depression severity in adolescents. Similarly,
some adol escents were concerned that clinicians might become
over-burdened with the monitoring, with potential negative
impacts on the clinical relationship and rapport. Clinicians and
adolescents suggested the need for a discussion around
e-monitoring, so that the adolescent was aware that aclinician
had oversight of their progress, and could maintain the
therapeutic relationship while simultaneously enhancing the
adolescent’s autonomy and sense of control.

http://mental .jmir.org/2017/1/e3/
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| personally think this is great, so you can give the
child a bit more power if you like, to take control of
how they think and what they're going to do, because
it seems often that it's one of the parents driving
what’s going to happen next and how quickly they
are able to get better. [Clinician]

Responsibility of Monitoring Risk, Parallel M onitoring, and
Backup Systems

Clinicians were concerned about how they could discharge the
clinical responsibility of monitoring an adolescent who was
using a self-help therapy and might not be seeing the clinician
regularly. In particular, there was concern about managing
self-harm or suicide if the clinician was unable to monitor
progress regularly due to after-hours cover, being part-time, or
on annual leave. A potential solution proposed was for other
peoplein the service to check alerts. Having arobust systemin
place with cross-cover arrangements would allow monitoring
to continue in their absence. Similarly, having e-monitoring
alerts sent to more than one clinician would alow more staff
to better assess and manage risk.

I mean if | was working here and | saw it come
through and | glance at it out of interest becauseI’'m
seeing the patient, | would be very happy and
comfortable that the nurses had full ability to
follow-up on that and someone else was doing it. It
would be great. It would take too much time so that
would be good. [Clinician]

Adolescentsrealized that mood monitoring was based on honest
responses by the user of the program, which may not always
happen. They suggested that there should be *“check-ins’
alongside SPARX to ensure that the adolescent user was truly
getting benefits from the treatment.

Confidentiality and Privacy

In keeping with the literature [29], confidentiality was an
important consideration for both adolescents and clinicians.
There were concerns about privacy, information use, and who
had access to the information collected during the process of
e-monitoring. Cliniciansa so had theimpression that adol escents
would prefer if their parents were not involved and that
adol escents preferred to retain anonymity.

There was some discussion about social media, and thiswasin
the context of adolescents possibly using their Facebook login
credentials to access the cCBT program, an idea posed as a
possible means of reducing registration overheads. Another idea
raised was whether mental health programs should have asocial
media presence, given the potential stigma associated with
mental illness. Adolescents were worried that others could see
that they had signed up for SPARX through a Facebook
announcement, and consequently asked that the option to register
using a social media account be removed.

It's like when you are depressed or something, you
don't like want to tell the wholeworld about it really.
[Adolescent]

IMIR Ment Health 2017 | vol. 4 | iss. 1| e3| p.5
(page number not for citation purposes)


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

JMIR MENTAL HEALTH Sundram et al

Textbox 1. Key points arising during each phase.

Phases 1 and 2: Clinician and adolescent feedback
Clinicians and adolescents

Monitoring encourages:

«  adolescents to continue with therapy

« cliniciansto see progress

« cliniciansto offer help

Concerns:

«  Clinician burden: checking email inboxes regularly for clinician alerts would interfere with clinical time

o  Privacy: how information would be used and who would have access to the information

« Linking with social media: others could see whether someone was accessing computerized cognitive behavioral therapy (cCBT)
«  Registration process time-consuming

«  Adolescents can change their contact numbers frequently; phone/text messaging them can be difficult

Suggestions:

Autonomy in choosing what information to share and how adol escents would be contacted

Clinicians only

Concerns:

«  Impaired therapeutic relationship, perceived “brush off”

« Increased clinica responsibility and managing risk

«  Depression severity can change quickly and unpredictably

«  Clinicians becoming the main contact point during crises

«  Receiving notifications when away from work, and need to check alerts several times daily

o Alertsbeing sent to only oneclinician

«  Seeking parental involvement for adolescents viewed as an obstacle

«  Amount of detail and information recorded (during registration and while completing the program) may be considered intrusive
«  Cannot provide e-monitoring to populations in socially disadvantaged areas who frequently do not have reliable Internet access
o Adolescentslesslikely to use/check email

o  Security of email and whether alerts should be sent by email

«  Supportive and positive material on cCBT program may result in reduced face-to-face contact

« Notall clinicians are technically minded

Potential benefits:

«  Enhance adolescent’s sense of control

«  E-monitoring through the use of embedded mood screening instruments would help provide finer detail and pattern of change that is sometimes
not possible with face-to-face monitoring

Suggestions:

Care needed with nonclinical staff having accessto computerized records, and e-monitoring to be confined to those clinicians seen to have the necessary
clinical skills

Adolescents only
Concerns:
«  Challenge of initiating first contact with clinician

«  Underlying motivation or honesty in answering questions to access help

http://mental .jmir.org/2017/1/e3/ JMIR Ment Health 2017 | vol. 4 | iss. 1| €3 | p.6
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The idea of registering via Facebook credentials was rejected (even though it would be quicker or easier) due to privacy concerns

Suggestions:

Parallel check-ins for adolescents with clinicians when completing cCBT

Social media sites could act as a platform to improve awareness of cCBT or even normalize its use

Clinicians could register on their behalf for e-monitoring and send adol escents the registration details

Need for a sensitive scale to judge severity and determine urgency of help rather than yes or no answers via questionnaires
Incentives for achieving milestones when using cCBT rather than nagging reminders on the lack of completion

Choice of communication medium, frequency of alerts, and personalized emails rather than having generic messages

Details on how to access more help should be provided

Phase 3: Clinicians postimplementation

Benefits:

Helpful to check whether cCBT completed

E-monitor provides alternative form of communication

Concerns.

Increased clinical burden and extratime required to check alerts

Privacy concerns remained

Suggestions:

Clarify purpose of e-monitor with adolescents and what information could be accessed via the monitor
E-monitor and aerts should be integrated with existing electronic data management systems
Emailsto alert clinicians of at-risk adolescents and to remind clinicians to log in to the e-monitoring dashboard

Emailsto provideweekly or regular summariesin termsof adolescents engagement and progresswith SPARX (Smart, Positive, Active, Redlistic,
X-factor)

Reflections:

Quality of therapeutic relationship remained good contrary to earlier expectations and, in some cases, was enhanced

Triage person monitored alerts and then subsequently informed relevant clinicians
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Textbox 2. Proposed solutions to issues identified.

Sundram et al

Before commencing e-monitoring:

«  Provide support and training for clinicians on how to use the computerized cognitive behavioral therapy (cCBT) and e-monitoring systems

«  Need for monitoring is dependent on the situation

«  Explaining to adolescents when it is helpful to use cCBT or e-monitoring, and how and when help should be accessed

«  For those who prefer not to be e-monitored, they should be able to opt out, but the cCBT program should direct adolescents to seek help

«  Socia medianot favored as away of registering for cCBT or e-monitoring but away to heighten awareness of cCBT options and availability
«  Clinicians who use the e-monitor should be registered with a professional regulatory body

e Only clinica staff involved in care should have access to e-monitoring data

Monitoring arrangements:

Collaboration on the details shared: provide an information sheet to adolescents and parents (if adol escents agree) clarifying monitoring arrangements
or level of detail gathered, and adolescents can choose the details that will be shared via e-monitoring

«  Pair with aunique clinician registration code(s)

« Registration for both the adolescent and clinician should not be time-consuming or laborious
«  Completion of registration for e-monitoring together with their clinician
«  Clinicians should schedule periodic face-to-face check-ins alongside cCBT

« A zero-risk approach for clinicians prescribing cCBT and e-monitoring to address concerns of clinical risk and responsibility

Alerts and seeking further help:

«  Secure messaging system to alert clinicians and also to prompt adolescents

« Email dertsto clinicians about adolescents SPARX (Smart, Positive, Active, Realistic, X-factor) progress and weekly summaries rather than

only alertsto flag concerns

«  Emalil, phone, or text alerts to be sent to adolescents rather than any one particular medium; this is an opportunity to personalize e-monitoring

and with supportive messages at certain milestones

«  Clinician receipt of an alert would prompt a face-to-face assessment

« Involvement of more than one clinician in order to support work patterns; checking of aerts and clinical responsibility

« Acutely suicidal adolescents should be prompted to seek help

. Emergency helpline contact numbers that adol escents can access when distressed

o Multiagency support involving primary care, schools, 24-hour helplines, and community mental health services

Some clinicians believed there would be reduced adolescent
uptake should their details be identifiable via social media
However, many clinicians did not have privacy concerns
especialy if details were provided on the e-monitoring
arrangements to the adolescent beforehand. Both adolescents
and clinicians generally agreed that SPARX users should be
given the option of selecting what information they wanted to
share and how to be contacted.

Technical Considerations

Both adolescents and clinicians agreed that the registration
processfor e-monitoring should not betime-consuming. Ideally,
clinicianswould like to do it with theindividual still present in
their office, time permitting. Adolescents may change their
contact details frequently, and therefore discussing the right
communication medium is necessary. Technical aids such as
information booklets with pictorial guides could be provided.
Some adol escents suggested that the registration process should
be* short and sweet” and there should be shortcuts, for example,
a “Play Now” button that takes you straight to the program.

http://mental .jmir.org/2017/1/e3/

Otherssaid it would be easier for their clinician to complete the
registration on their behalf and then send them the details.

Some clinicians wondered who should have access to the tool
and whether it should be restricted to those with appropriate
clinical skills and experience. They suggested that before a
clinician was given access to e-monitoring (or the ability to
“prescribe” SPARX), their credentials should be verified with
the relevant regulatory agencies that maintain the professional
registration of clinicians. A minority of clinicians thought that
the positive and supportive material within the cCBT program
may cause some adolescents to avoid being e-monitored. This
is because mood may improve while undergoing cCBT, and
consequently the adolescent may view engagement with the
clinician as unnecessary. Despite concerns about the security
of emails and the way alerts would be sent, overall clinicians
were supportive of e-monitoring.

Many clinicians also suggested integrating the e-monitor and
alerts with existing patient management systems (including
electronic mailboxesthat receive laboratory results). Clinicians
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supported the use of the Web-based tools built into the
e-monitoring system for assessing mood, for example, PHQ-A,
as these would potentially allow the “teasing out” of mood
symptomsin greater detail so that energy, sleep, concentration,
and other dimensions could be clarified. When adolescents
describe low-mood symptoms, e-monitoring would potentially
allow the assessment of the pattern of change over time.
Cliniciansfelt that the acquisition of such finer detail iscurrently
not possible with many face-to-face meetings. However, internet
connectivity is key to emonitoring, and adolescents
experiencing sociodemographic deprivation may be particularly
disadvantaged in this regard.

Adolescents had a number of suggestions concerning the
technical aspects of e-monitoring, but perhaps unsurprisingly,
they were different from those expressed by the clinicians.
Adolescents wanted to select a communication method (eg,
email, texting) and agree this with the clinician. Adolescents
were cognizant that the severity of symptoms varies between
individuals and wanted alerts to the clinician set at a threshold
high enough to warrant attention. Some also wanted to include
afunction that would allow the users to determine the urgency
of the situation. Adolescents suggested that the following
information beincluded when informing potential SPARX users
about the ways to get help: “A recommended doctor,” “What
todoif you'redepressed and you got no one,” “Andif youdon’t
trust anyone to talk to.” Information where and how to access
help (including after-hours help) should be prominent, clear,
and available to all users (including those who may not need it
immediately). Adolescents did not wish to receive many
“unnecessary” alerts (via email or text). Therefore, the alerts
going back to users should be sent at milestones (eg, completion
of levels) and should not be sent too frequently. Personalized
messages were favored over automated ones as they would
“make you want to read it more.”

Clinician Feedback on the E-Monitoring Tool
Postimplementation (Phase 3)

Following the use of the e-monitor in clinical practice, clinicians
provided feedback that was often consistent with their prior
responses during the consultation and development phases of
the e-monitoring tool.

Clinical Progress, Confidentiality, and Privacy

Clinicians noted that e-monitoring was “another thing to
remember,” requiring additional work, and following up with
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adolescents took more time than they allocated. For many,
although the e-monitor was available, it was not used. During
use of thetool, one primary contact was allocated to receive all
the aertsin a clinic and then notify clinicians as appropriate.
This process worked well but required dedicated time. The use
of e-monitoring in this way was different from how it was
originally conceptualized by the clinicians.

Overdll, clinicians explained that e-monitoring was helpful in
checking whether adolescents had completed SPARX. They
also described that e-monitoring provided another form of
communication between them and the adolescent. Clinicians
who used the tool believed that the quality of their relationship
with adolescents was unaffected by the use of e-monitoring.
Some clinicians, contrary to their earlier expectations, reported
that it strengthened the therapeutic rel ationship as the adol escent
felt more supported. Clinicians reported that e-monitoring was
not on adolescents’ “radar” when they were doing it. So, it did
not impact the therapeutic relationship, and clinicians continued
to engage and talk with adolescents as they normally would.
Overdll, clinicians thought that the process worked well and
shared similar views in terms of privacy considerations
described earlier. They clarified with adolescents the purpose
of e-monitoring and what information they could access from
the e-monitor.

Technical Considerations

Despite attempts to keep the registration process simple, the
log-on process was abarrier and “ could be simpler.” Clinicians
suggested an e-monitoring icon that could be integrated onto
their current desktop to simplify access and serve asareminder
or prompt to check adolescents' progress. Email aerts were
widely discussed, and clinicians thought that these could serve
avariety of purposes, including alerting of at-risk adolescents,
reminding them to log in, and providing regular summariesin
terms of adolescents' engagement and progress with SPARX.

Final Version of the E-Monitor

In order to minimize burden on users and increase engagement
with the program, mood was tracked in SPARX at the 3 time
pointsoriginally proposed. Other suggestionsfrom adolescents
and clinicians are found in Textboxes 1 and 2, alongside
considerations for an e-monitoring system to work effectively.
Following the development and postimplementation phases,
the e-monitor created (Figures 1 and 2) had the following
featuresin (Textbox 3)
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Textbox 3. Key features of the final version of the e-monitor.

« A registration system for clinicians to gain access to the e-monitoring section of SPARX (Smart, Positive, Active, Redlistic, X-factor), and a
process to ensure that the prescribing clinician is registered with a professional regulatory body

« A unique registration code that is provided to the e-monitored adolescent, which corresponds to their prescribing clinician(s) in the service
involved in their care in order to preserve privacy

«  Electronic linking of adolescent user data (self-reported mood and rates of completion generated while completing SPARX) to the referring
clinician

« Not linking the adolescents' social media account to their computerized cognitive behavioral therapy (cCBT) or e-monitoring log-in

«  The ability to personalize the e-monitor by the adolescent customizing the frequency of reminders and preferred communication medium with
their clinician

« A Web-based dashboard to alow clinicians to track all the adolescent users (current and historical) who were prescribed SPARX

« Anagorithmto automatically generate a erts at specific and concerning levels of depression or self-harm (as evidenced on aself-rated depression
rating scale)

« A system to encourage adolescents to access help and contact details for emergency services

« A system of aertssent directly to the clinician (and also weekly email updates) on the adolescent user being e-monitored

Figure 1. A fina version of the e-monitoring dashboard following consultation with clinicians depicting fictional data of adolescents prescribed
compuiterized cognitive behavioral therapy (cCBT) (SPARX [Smart, Positive, Active, Redlistic, X-factor]), with an example of an alert. PHQ-A: Patient
Health Questionnaire for Adolescents.
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Figure 2. Clinician view of progress, mood, and risks for an individual prescribed computerized cognitive behavioral therapy (cCBT) (fictional data).

PHQ-A: Patient Health Questionnaire for Adolescents.
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Discussion

Principal Findings

Our study focused on the development and use of an
e-monitoring tool in clinical practice. It is therefore a timely
contribution, as the area of electronically supported
psychotherapy is very much in its infancy [30,31]. Using a
codesign process, we devel oped an e-monitoring tool that would
enable clinicians to electronically supervise adolescents with
depression completing Web-based cCBT. There are various
options for providing supported therapy, and the proposed
e-monitoring tool for SPARX not only provides a mechanism
for clinicians to monitor an adolescent’s progress, but also
affords them an opportunity to gain regular depression
assessment data via the Internet in the absence of face-to-face

therapy.

In line with recent treatment preferences, clinicians were in
favor of a system of monitoring adolescents with
mild-to-moderate depression that embraced technol ogy, various
communication modalities, and a clinician-adolescent shared
decision-making approach [32,33]. E-monitoring in tandem
with face-to-face check-ins could potentially address clinician
and adolescent concerns of no one providing oversight of a
cCBT program such as SPARX, and this is a solution that has
been previoudy identified in the literature [34]. While
computer-based clinician support systems are increasingly
gaining traction, it is also important that these do not place
additional demands on the clinician’sworkload [35]. Providing
e-monitoring as well as face-to-face supervision may result in
duplication of assessments and an increased clinician workload,
but the need for such additional face-to-face assessment may
reflect the reluctance of clinicians in depending on systems
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other than their own clinical judgment gathered from direct
clinical contact.

Cliniciansin our study also recognized the potential difficulties
associated with after-hours monitoring and responding to
concerns. Therefore, monitoring arrangements should be
preagreed with adolescents in relation to checking alerts and
also with regard to their preferred communication methods
(phone, text derts, emails). Ashasbeen recommended by others,
relevant contact numbers can be provided by a GP [36] should
a user or client experience a crisis, or these details could be
embedded in the cCBT program, or aternatively, integrated
between hotlines or emergency servicesand thecCBT program.
Whereas the latter would be a novel and useful contribution
(because most programs do not have such integration built-in),
there may be additional challenges to implement this, as it
involvesawider group of stakeholders. Additionally, clinicians
would like e-monitoring integrated with the existing patient
data management systems they are familiar with for receiving
and monitoring alerts. Logistically thisisachallenging prospect,
ascliniciansin primary care utilize different systems, and there
may be little motivation on the part of the devel opers of patient
data management systems to include e-monitors (like the one
we have developed) into their systems.

There have been e-monitoring studies on various health
conditions such as asthma and human immunodeficiency virus
infection focusing on treatment adherence [37,38]. However,
there are only a limited number of studies that have directly
involved cliniciansin acodesign process. For example, a Swiss
gualitative study conducted with pharmacists on the
implementation of an e-monitoring system for supporting
treatment adherence similarly highlighted some of the
difficulties we encountered, specifically the challenges of
integrating an e-monitor into existing systems, but preexisting
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collaboration with physicians on codesigning the system helped
[39]. Understandably clinicians would like to use an
e-monitoring system that is simple to access, but also ensures
privacy and confidentiality. Future developments should strive
to fully integrate e-monitoring into existing data management
systems, as challenging as this may be, so that e-monitoring is
maximally useful to clinicians and acceptable to users [40].

During the development phase of the e-monitor in our study,
clinicians noted several concerns. However, when they were
followed up after using the tool postimplementation, they found
that some of theinitially identified concerns did not eventuate.
For example, clinicians expected a negative impact on the
therapeutic relationship but this did not arise. Also, during the
devel opment phase, alertswere envisaged to be sent to clinicians
to highlight adolescents who might be critical in terms of mood
severity or risks. However, they used the tool somewhat
differently from what had been proposed during the
postimplementation phase, because clinicians flagged that it
required additional time for e-monitoring to occur. So, a
dedicated clinician at the primary care service reviewed the
dashboard and alerts regularly, and informed the other
monitoring clinicians about the progress of their adolescent
users. Thiswas not how the e-monitor was originally designed
to work, but it demonstrated a practical adaptation at this
particular service. As clinicians are also concerned about the
practicalities of e-monitoring, when a GP becomes the main
crisis-intervention provider, there have been suggestions of a
“zero-risk” approach for GPs and sharing of clinical
responsibility with crisis teams [36,41].

Adolescents valued their privacy and preferred not to use their
social networking login details. They also preferred a quick
registration process, but one that either they or clinicians could
undertake on their behalf. Moreover, adolescents wanted to
discussand customize e-monitoring arrangements and thetiming
and frequency of feedback they received via the e-monitor.
While adol escents preferred their parents not to be involved in
the e-monitoring process, they welcomed parallel monitoring
with face-to-face check-inswith their clinician, despite reported
difficulties with adolescents seeking help or expressing their
concerns directly via faceto-face conversations [42].
Adolescents a so wanted information on how to access support,
especialy after-hourswhen their clinician might be unavailable.
Asmost adol escents have accessto the Internet [43], this makes
a Web-based e-monitoring system feasible in practice. With
regard to SPARX (with or without e-monitoring), it has the
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capacity to advise adolescents to seek immediate help if they
achieve ahigh score on mood symptoms or risk, but in practice,
it may be difficult for the adolescent to ask for help. Information
sheets could be provided prior to e-monitoring or during primary
care consults, as depressed adol escents often do not recall details
of consultations due to impaired concentration [36].

Limitations

This qualitative study involved adolescents and clinicians in
New Zealand who, respectively, had experienced mental health
difficulties and those who had managed adolescents with
depression in primary care. The main limitation was that we
were unable to take our interpretations of the data back to the
participants for verification, which limited the study’s
trustworthiness. Additionally, we were not able to undertake a
systematic evaluation of the e-monitoring tool at multiple
primary care sites or involve adolescents in the
postimplementation phase. This was due to time and resource
congtraints. However, the multidisciplinary research team
consisted of experienced clinicians who were directly involved
in adolescent mental health and therefore very familiar with the
issues.

Conclusions

Depression often commences during a critical period of early
development, so addressing the needs of adolescents yields not
only significant improvements in their health care outcomes,
but also longer-term benefits over their life span [44,45].
Clinician and adolescent views were acquired on e-monitoring
for cCBT, an area with little previous empirical research and
even less so in primary care where adolescents are usually seen
for depression. Subsequently, an e-monitoring tool was designed
inlinewith clinicians' wishesfor oversight of adolescentsusing
SPARX. The e-monitor was a so designed with the “needs and
wants’ of adolescents and included a system that was easy to
use with information and alerts. We are currently exploring
ways in which the e-monitor for SPARX can be integrated into
patient data management systems. Overall, clinical progress,
confidentiality or privacy, and technical issues need to be
considered alongside discussion between the clinician and the
adolescent prior to commencement of emonitoring
arrangements. The findings from this study are potentially
applicable beyond the adolescent population and will be of
interest to developers of the various cCBT packages who may
be considering a monitoring or feedback mechanism.
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Semi-structured schedule used with focus groups.
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Abstract

Background: Perinatal mental illnessisaglobal health concern; however, many women with theillness do not get the treatment
they need to recover. Interventions that reduce the stigma around perinatal mental illness have the potential to enable women to
disclose their symptoms to health care providers and consequently access treatment. There are many online forums for perinatal
mental illness and thousands of women use them. Preliminary research suggests that online forums may promote help-seeking
behavior, potentially becausethey have arolein challenging stigma. This study draws from these findings and theoretical concepts
to present amodel of forum use, stigma, and disclosure.

Objective: This study tested a model that measured the mediating role of stigma between online forum use and disclosure of
affective symptoms to health care providers.

Methods: A Web-based survey of 200 women who were pregnant or had achild younger than 5 years and considered themselves
to be experiencing psychological distress was conducted. Women were recruited through social media and questions measured
forum usage, perinatal mental illness stigma, disclosure to health care providers, depression and anxiety symptoms, barriers to
disclosure, and demographic information.

Results. There was a significant positive indirect effect of length of forum use on disclosure of symptoms through internal
stigma, b=0.40, bias-corrected and accelerated (BCa) 95% CI 0.13-0.85. Long-term forum usersreported higher levels of internal
stigma, and higher internal stigma was associated with disclosure of symptoms to health care providers when controlling for
symptoms of depression and anxiety.

Conclusions: Internal stigma mediates the relationship between length of forum use and disclosure to health care providers.
Findings suggest that forums have the potential to enable women to recognize and reveal their internal stigma, which may in turn
lead to greater disclosure of symptomsto health care providers. Clinicians could refer clientsto trustworthy and moderated online
forums that facilitate expression of perinatal mental illness stigma and promote disclosure to health care providers.

(JMIR Ment Health 2017;4(1):€6) doi:10.2196/mental.5926
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Introduction

Perinatal Mental IlInessand Stigma

Theterm perinatal mental illnessesis used throughout this paper
torefer to conditionsthat include depression, anxiety, obsessive
compulsive disorder, post-traumatic stress disorder, and
puerpera psychosis. Perinatal mental illnessis a global health
concern[1]. However, prevalence varies depending on avariety
of factors such as the instrument used to measure symptoms,
developed versus less developed countries, time of evaluation
in the gestational or postnatal period, and whether the sample
is high risk. Antenatal depression and anxiety occur in
approximately 7% to 25% of pregnant women [2-4]. Postnatal
depression has a prevalence of 12% to 20% and postnatal
anxiety affects 3% to 43% of women [5,6]. Post-traumatic stress
disorder occurs in 3.17% of new mothers and can affect up to
15% of women in high-risk groups [7]. Puerpera psychosis
occurs in approximately 1-2 per 1000 women [8,9]. Moreover,
many women suffer from symptoms associated with mental
illness without detection because they do not conform to all the
diagnostic criteria[10].

Approximately half the women with perinatal mental illness
fail to get professional treatment despite regular contact with
health care providers[11]. Onereason for thisisthat the stigma
associated with perinatal mental illness can be a barrier to
women disclosing and seeking help [12]. External stigmaisa
negative attitude held by the general public toward anindividual
or group based on an undesirable quality, for example, mental
illness [13]. These negative social stereotypes can lead to
labeling the individual as deviant or inferior. Consequently,
discriminatory behavior can occur toward the stigmatized group,
for example, through social exclusion and marginalization [14].
A UK survey showed that 85% of respondents believed people
with mental illness experience stigma and discrimination [15].
There has been noteworthy research and interventions to combat
this pervasive socia problem; for example, Mind and Rethink
Mental IlIness devel oped the“ Timeto Change” campaign [16].

Internal stigma can occur when stigmatized individuals agree
with external stigmaand apply it to themselves or they may feel
external stigma is unreasonable yet still appraise themselves
negatively. There are many detrimental outcomes of internal
stigmaincluding lowered self-esteem, lowered life satisfaction,
and avoidance of both disclosure and help-seeking behavior
[17,18]. High levels of internal stigma have been identified in
approximately a third of people with severe mental illnesses
[19]. Furthermore, it is important to distinguish between
discrimination an individual experiences and external stigma
theindividual believes others hold without actually experiencing
it (known as perceived external stigma). Perceived externa
stigma correlates with adverse health and mental health
outcomes|[20,21]. One consequence of perceived external stigma
and internal stigma is that they can contribute to stigma
associated with disclosure [22]. This paper defines this as
“disclosure stigma’: the anticipated negative appraisal and
anticipated negative behavior toward the stigmatized individual
if he or she chose to disclose to others. This means that stigma
could be a key component in an individual's decision-making
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process when choosing whether or not to disclose his or her
symptoms of mental illness.

Internet Forumsfor Stigmatized Mental |lInesses

Internet forums are online discussions where users can have
conversations with others by posting messages. They have
potential to be an acceptable aid to people with stigmatized
conditions as they can use them anonymously, thus
circumventing possible negative outcomes associated with
stigma [23,24]. Anonymity may also assist online disclosure,
which may otherwise be difficult offline [25,26]. Forums for
mental health have shown potential for hel ping people manage
or recover from a variety of menta illnesses, in particular,
depression [27-29]. They provide an opportunity to connect
with similar others and share informational and emotional
support [30]. Benefits include social support, communicating
experiences with others who share their illness, expressing
emotions, group identity, and empowerment and can reduce
isolation [29,31-35]. There is some evidence from randomized
controlled trials that forum use reduces depressive symptoms
[36]. These and other benefits have been reported by both active
users (visitors who post on forums) and lurkers (visitors who
only read forum messages and do not post), although some
evidence suggests lurkers benefit less than active users[37,38].
It is estimated that lurkers make up the majority of forum
visitors, with reports of between 45% and 90% of userslurking
[39,40Q].

There is some evidence that engagement with online forums
has the potential to reduce stigma [41,42]. Online forums may
challenge stigma, help cope with stigma, provide useful tools
in testing out disclosing of symptoms and conversing about
stigmasurrounding mental health. Some research suggests that
online forums could challenge stigma through empowerment,
giving hope of recovery, and increasing knowledge of health
care decisions [29]. Theoreticaly, al these factors could
positively influence disclosure to health care providers and
subsequently increase treatment uptake and recovery rates.
Disclosure may also be encouraged through socia support and
posts that direct posters to consult health care providers [30].
Nonetheless, it should be noted that recent research highlights
concerns regarding forum use and detrimental outcomes such
as social avoidance, Internet addiction, and enabling negative
behaviors, such as pro-anorexic forums [43-45].

OnlineForumsfor Perinatal Mental IlInessand Stigma

It isarguablethat stigmaassociated with perinatal mental illness
isdistinct from mental illness stigmaexperienced at other times.
There are specific concerns related to maternal identity and
mental illness such as worries about social services
involvement, custodial rights, and being judged by others and
judging themselves as a“bad mother” [46]. Thisis complex as
some symptoms are highly stigmatized and propagate guilt,
shame, and consequent concealment of their illness, for example,
suicidal ideation and thoughts of child abuse. Goffman’s (1963)
theory of spoiled identity could be applied to understand how
women may experience stigmaaffecting their maternal identity
[13]. Many symptoms of perinatal mental illness are seen as
incompatible with being a good mother and can exacerbate
women'sillness. For example, awoman with postnatal obsessive
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compulsive disorder might have persistent intrusive thoughts
about harming her baby even though she does not act on them.
This is a symptom of the illness, but it generates substantial
distress and can damage her identity as a mother as these
thoughts are not what she thinks a good mother should have.

Indeed, perinatal mental illness stigma could be conceptualized
as multifaceted: comprising stigma associated with mental
illness and stigma associ ated with being amother with amental
illness. This stigma could comprise perceived external stigma,
internal stigma, and disclosure stigma. All facets of thisstigma
could contribute to awoman’s reluctance to disclose symptoms
to hedlth care providers [47,48]. It is vital that research and
interventions target perinatal mental illness stigma to enable
women to disclose, which isthe first step to recovery.

One possible avenue for reducing stigma are online forums for
perinatal mental illness. There are thousands of online forums
for perinatal mental illnesswith alarge flow of traffic indicating
that they are highly used [49]. Some evidence highlights that
perinatal mental illness forums might provide women with
valuable peer support outside the hours of health care provider
appointments[50]. M oreover, someresearch suggeststhat these
forums provide social support that may challenge stigma. One
study found an online forum for postnatal depression to be
nonjudgmental and posts encouraged usersto disclose and seek
professional help [51]. Another study documented how online
support forums for lesbians with postnatal depression provided
socia support and a space to communicate stigma[52]. Many
women were reluctant to disclose and seek help because of
stigma; they were worried about being seen as an unfit mother
and concerned their child would be taken away. The dichotomy
of “good mother, bad mother” deterred help-seeking behavior;
this may be because it contributed to stigma. However, littleis
known about the rel ationshi ps between perinatal mental illness
forum use, stigma associated with perinatal mental illness, and
hel p-seeking behavior of forum visitors.

A qualitativeinterview study (N=15) with women who had used
forums to assist their recovery from perinatal mental illness
explored how women visited forumsto reduce their feelings of

Figure 1. Hypothesis model.
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inadequacy as amother and perceived stigmafrom others[53].
Benefits were reported by both active users and lurkers and
women valued the anonymity provided by these forums asthey
could access social support without fear of judgment.
Interestingly, most women suggested that forum culture
normalized and validated their stigmatized symptoms and
unraveled their identity asa* bad mother” with amental illness
from their identity as a“good mother.” Many women felt they
were hel ped by visiting these forums by devel oping acollective
understanding and discourse about their illness. They suggested
that this discourse challenged their internal stigma and
empowered them to disclose to others offline.

A thematic analysis of posts on an antenatal and postnatal
depression forum suggested that use may increase women's
disclosureto health care providers, possibly by reducing stigma
[22]. Posts provided positive experiences of disclosureto health
care providersthat challenged women’s concerns about external
stigma. Discourse addressed internal stigma by promoting that
a “good mother” can have perinatal mental illness and if a
woman discloses and gets treatment she is a “good mother.”
Forums for postnatal mental illness may therefore provide a
place where women can express interna stigma and concerns
about external stigmaand disclosure stigma. They offer aunique
opportunity to anonymoudy explore sensitive and highly
stigmatized issues around their illness with others who may be
experiencing the same problems. Potentially, these types of
stigma could be challenged by women sharing positive
experiences of disclosure. Forum rhetoric could reconstruct the
idea of a good mother as compatible with perinatal mental
illness, especialy if women seek help. Thus, forum use hasthe
potential to increase women'sdisclosureto health care providers
by influencing stigma.

Aims

Thisstudy aimed to test amodel that examined therole perinatal
mental illness stigma has in mediating between forum use and
disclosure to health care providers. It was hypothesized that

perinatal mental illness stigma would mediate between online
forum usage and disclosure to health care providers (Figure 1).

Stigma

Forum use

Disclosure
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Methods

Design

A cross-sectional Web-based survey of forum use, stigma, and
disclosure in women during pregnancy and up to 5 years after
birth who identified themsel ves as having somelevel of distress
or psychological problems was conducted. Because of the
sensitive nature of stigma, the information about the study did
not use the term perinatal mental illness as some women might
not have wanted to associate with the label; instead, the terms
“psychological problems, stress or isolation” were used.
Demographic information was collected and symptoms were
also measured.

Participants

Respondents were recruited by advertising on perinatal mental
illnesswebsites, motherhood-related websites, Facebook groups,
and Twitter. A total of 422 women started the questionnaires
viaa Web-based survey and 200 had compl ete answers for the
measures used in the model [54]. The survey questions can be
found in Multimedia Appendix 1. Inclusion criteria stipulated
that women were older than 18 years, were pregnant or had a
child younger than 5 years, were a UK resident, considered
themselves to be experiencing psychological distress, and had
used perinatal mental illness forums.

M easures

City Mental 1lIness Stigma Scale

Stigma was measured using the City Mental Iliness Stigma
Scale (City MISS), a 15-item scale that measures the unique
stigma women with perinatal mental illness experience (see
Multimedia Appendix 1). It was developed from a literature
review of perinatal mental illness stigma and tested via a
Web-based survey with women with perinatal mental illness
(n=279). Factor analysis was used to create the final 15-item
scale. The scale accounted for 54.0% of the variance in the
sample and had good reliability with Cronbach al phas between
.81 and .86 for subscales and an overall alphaof .84 for thetotal
scale indicating high reliability. The City MISS was highly
correlated with a reliable measure for mental illness stigma
(brief version of the Internalized Stigma of Mental |lIness;
|SM1-10 scale), which suggested good concurrent validity (r,7,=

56, P<.001).

Respondents were asked to score the extent to which they agreed
with a series of statements measured on Likert scales (1-4):
“strongly disagree,” “disagree,” “agree,” and “strongly agree,”
with higher scores signifying greater stigma. The scale has a
3-factor structure: the first concerns perceived external stigma,
the second internal stigma, and the third disclosure stigma.

The perceived external stigmasubscal e comprised 6 statements
that measured the respondent’s beliefs about what other people
think about motherswith psychological problems, for example,
“people think mothers with psychological problems will harm
themselves” Theinternal stigma subscal e contained 5 questions
that extend the concept of a “spoiled identity”; in this case it
was specifically related to the respondent’ sidentity asamother,
for example, “I have thoughts about leaving my baby” [13].

http://mental .jmir.org/2017/1/e6/
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The disclosure stigma subscale contained 4 questions that
measured respondents anticipated discrimination if they
disclosed their symptoms or diagnosisto health care providers.
It contained 2 items that measured how they believed others
would perceive them if they disclosed their psychological
problems, for example, “I worry that if | told a health care
provider about my thoughts they would think | am an abusive
mother.” It contained 2 items that rated the potential negative
consequences of disclosure, for example, “I worry that if | told
a health care provider about my psychological problems the
social services would get involved.”

Hospital Anxiety and Depression Scale

Current affective symptoms were assessed using the Hospital
Anxiety and Depression Scae (HADS) [55]. The HADS
guestionnaire has 14 items, 7 questions to measure depression
and 7 questions to measure anxiety; it is widely used to score
symptoms for many mental health conditions and is available
in many languages [56]. It has good validity and reliability.
Many studies from various countries including samples with
different health conditions have reported factor analysisresults
supporting the 2-factor structure: depression and anxiety and
significant correlations between the 2 factors [57]. The scale
has aso shown correlations with other scales that measure
depression and anxiety [58].

Assessment of Forum Usage, Disclosure, and
Demographic I nformation

Forum usage was measured with questions specifically
developed for the study that measured frequency and duration
of forum use, frequency of writing posts, and frequency of
reading posts. Participation level was classified in accordance
with previous literature that defined active and lurker status
[59,60]. Women were categorized as active if they started
threads or replied to posts and lurker if they did not contribute
to forum conversations. Frequency of forum visitsand duration
of forum use categories were developed by al authors and
subject to data analysis several times using different
classifications and cutoffs to seeif the results were atered. All
authors agreed on the final categories based on face validity
and categories with approximately equal numbers. Frequency
of forum visits was measured as occasional when women
reported visiting 3 times or less a month and frequent when
reported as once or more a week. Duration of forum use was
measured as long-term for members who had been visiting a
year or more and short-term if under ayear.

Disclosure was ascertained by participantsindicating the people
they had disclosed symptoms or diagnosis to, for example, a
health visitor, family member, midwife. Results were coded as
disclosed to a health care provider or not disclosed to a health
care provider.

Demographic information was collected about marital status,
ethnicity, occupation, education, number of children, and
diagnosis.

Procedure

The survey was pil ot-tested with 6 women with children younger
than 2 years who had perinatal mental illness; the participants
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completed the questionnaire online using a mobile phone and
al found it acceptable and easy to understand and answer.
Ethical approval was given by City, University of London,
United Kingdom. Website and forum administrators were
contacted to ask for consent to post information about the study
and ahyperlink to the survey. The participant information sheet
and thefirst and last pages of the survey urged women to contact
their health care provider should they feel upset and provided
details of external organizations that offered support. The first
page of the survey was the participant information sheet and
participants had to click a box to confirm that they consented
to the study before they could progress to the survey.

Data Analysis

Results were included if the respondent had completed all the
forum questions and the City MISS questions (n=200). Internet
protocol addresseswere checked for duplication, but nonewere
identified. The models were analyzed using the statistical
software package IBM SPSS 20.0 (IBM Corporation) and the
moderation and mediation plug-in PROCESS [61]. Mediation
analysis was conducted using the method suggested by Hayes
[62]. This method was used because it tests whether thereisan
indirect effect and has good power because it uses bootstrapping
[62,63]. Frequency of forum visits, duration of forum use, and
frequency of writing posts were entered as predictor variables.
City MISSscoresfor subscalesinternal stigma, external stigma,
and disclosure stigma were entered as mediators. The outcome
variable was disclosure of symptoms to a health care provider.
HADS scoreswere entered as a covariate to account for potential
confounding effects on the rel ationshi ps between variables. The
bootstrapping method was used to test the potential mediation
effect using 1000 iterations. Thismethod was chosen asit allows
for multiple mediators, controls for the effects of covariates,
has a higher power than the traditional Sobel test, and reduces
the possibility of atype | error. The bootstrapping procedure
computes the confidence intervals (Cls) for the indirect path.
The null hypothesis is that the indirect path does not
significantly differ from zero, so if the Cls do not include zero
then the null hypothesis can be rejected and the indirect effect
is significant when P<.05. Qualitative answers regarding
disclosure barriers were transferred to the NVivo 10 (QSR
International) software package and coded for external stigma,
internal stigma, and disclosure stigma [64].
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Results

Sample Characteristics

Participant characteristics are provided in Table 1. Most
participants classed themselves as white (n=191) and married
or living with a partner (n=133, n=48). More than 60.0%
(125/200) were educated to degree level or above and most had
1 child (n=139). The majority of women had adiagnosis of one
or more postnatal mental illnesses (142/200, 71.0%), and 23.0%
(46/200) of women reported postnatal mental illness but had
not sought a professional diagnosis. The remaining women had
a diagnosis of antenatal mental illness (3/200, 1.5%) or both
antenatal and postnatal mental illness (9/200, 4.5%). On the
basis of the HADS measure completed during this study
(n=200), 66.5% (133/200) of the women had moderate or severe
anxiety and 34.5% (69/200) had moderate or severe depression.
Forum use characteristics are presented in Table 2. Women
were almost evenly categorized as frequent or occasional users
and long-term or short-term users (n=108, n=92). There were
nearly 3 times as many active usersthan lurkers (n=156, n=44).

Correlational Analysis

Rel ationships between variables are presented in Table 3. The
length of forum use was significantly correlated to internal
stigmascore (subscale of City MISS). Frequency of forum visits
was significantly correlated to participation level. Total stigma
score was significantly correlated to internal stigma, external
stigma, and disclosure stigma (stigma subscales of City MISS).
Internal stigma score was significantly correlated to disclosure
to a health care provider. Total affective symptoms score was
significantly correlated to total stigma score, internal stigma,
external stigma, and disclosure stigma. Total affective symptoms
score was the only variable that had significant correlations
with the model variables, that is, all mediator variables.
Therefore, total affective symptoms score was entered as a
covariate in the following analyses.

Stigma Mediating the Relationship Between Forum
Use and Disclosure

There was a significant indirect effect of length of forum use
on disclosure of symptoms to a health care provider through
internal stigma, b=0.399, bias-corrected and accel erated (BCa)
Cl 0.133-0.846. There were no other indirect effects between
variables and there was no direct effect between forum variables
and disclosure, b=0.133, P=.79 (Figure 2).
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Table 1. Sample demographic characteristics.
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Characteristics Subcategories n (%)
(N=200%
Marital status Single 12 (6.0)
Married 133 (66.5)
Living with partner 48 (24.0)
Separated 3(L5)
Other 2(1.0)
Ethnicity White 191 (95.5)
Mixed or multiple ethnic groups 5(2.5)
Other 2(L0)
Occupation Employed 104 (52.0)
Self-employed 17 (8.5)
Out of work 9(4.5)
Homemaker 47 (23.5)
Student 11 (5.5)
Unable to work 10 (5.0)
Education GCSEP 17(8.5)
A Levels 30 (15.0)
Trade or vocational training 26 (13.0)
Bachelor’s degree 89 (44.5)
Master's degree 34 (17.0)
Doctoral degree 1(0.5)
Number of children 1 139 (69.5)
2 45 (22.5)
3 6(3.0)
Diagnosis Antenatal depression 2(1.0)
Antenatal depression and anxiety 1(0.5)
Antenatal depression and postnatal depression 9(4.5)
Postnatal depression 53 (26.5)
Postnatal anxiety 9(4.5)
Post-traumatic stress disorder (PTSD) 23(11.5)
Postnatal depression and anxiety 23(115)
Postnatal depression and PTSD 19 (9.5)
Three or more postnatal mental illnesses 7(35)
Puerperal psychosis 3(1.5)
Other postnatal mental illness 5(2.5)
No diagnosis sought 46 (23.0)

#The total number of participantsin demographic categories does not add up to 200 as not all participants completed the demographic questions.

BPGCSE: General Certificate of Secondary Education.
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Table 2. Sample forum use characteristics.
Variable Category n (%)
(N=200)
Frequency of visits Frequent 108 (54.0)
Occasional 92 (46.0)
Participation level Active 156 (78.0)
Lurker 44 (22.0)
Duration of use Long-term 108 (54.0)
Short-term 92 (46.0)
Table 3. Bivariate correlations of dependent variables, independent variables, mediators, and control variable.
Variable 1 2 3 4 5 6 7 8 9
1. Disclosure 1 .060 -.004 .045 .138 230° 074 -.019 .019
2. Length of use 1 -.087 043 150¢ 180¢ .064 .087 -.020
3. Frequency of visits 1 285¢ .088 .065 .031 111 .066
4. Participation 1 .058 .095 .061 -.041 .032
5. Total City MISS? 1 751° .766° 744° 423°
6. Internal stigma 1 209° 331° 393¢
7. External stigma 1 434° 299C
8. Disclosure stigma 1 339¢
9. HADS? 1
&City MISS: Mental IlIness Stigma Scale.
PHADS: Hospital Anxiety and Depression Scale.
CCorrelation is significant at the .01 level (two-tailed).
dcorrelation is significant at the .05 level (two-tailed).
Figure2. Model with statistics.
Internal stigma
b=1.38, P<.001 b=0.29, P=.001
Length of forum > Disclosure

use

Direct effect, b=0.13, P=.79

Indirect effect, b=0.40, 95% Cl 0.13, 0.85
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Discussion

Principal Findings

This study tested a model based on previous research that
proposed perinatal mental illness stigma mediates between
forum use and disclosure. There was asignificant indirect effect
of length of forum use on disclosure of symptomsto health care
providers through internal stigma. Long-term forum users
reported higher internal stigmascoresand higher internal stigma
was associated with disclosure to a health care provider. There
was noindirect effect of perceived external or disclosure stigma,
nor was there a direct effect between length of forum use and
disclosure. Qualitative findings support this as many women
reported that external stigma, internal stigma, and disclosure
stigma specific to perinatal mental illnesswere barriersto their
disclosing to health care providers.

There was theoretical reason to believe that increased forum
use would decrease stigmaand subsequently increase disclosure
to health care providers. Also, social support offered by forum
members might be empowering and play arole in disclosure.
Results unexpectedly indicated that forum use was associated
with increased reported internal stigma. There are a number of
possible explanationsfor this. It isplausiblethat visiting forums
might have adversely affected internal stigma or it may be that
women with higher internal stigma use forums for longer.
However, this study advocates an alternative explanation of the
findings and proposes that forum messages encouraged these
women to recognize their feelings of internal stigma, and this
increased their self-awareness, enabling them to make a fuller
disclosure when completing the stigma questionnaire. Previous
research suggeststhat forums may provide a place wherewomen
can exploretheir feelings, and this may have meant that implicit
feelings of internal stigma could have become explicit [22].
Also, women may have overcome barriers to revealing this
internal stigma through forum benefits such as social support,
identification with the forum group, and an aternative
perspective of perinatal mental illnessthat shifted their “ spoiled
identity” to an empowered identity as a good mother despite
having amental illness.

Interestingly, there was no direct effect between forum use
variables and disclosure. Current research suggests that
mediation can occur without results showing a direct effect
[65,66]. It ispossiblethat other factors omitted from the analyses
may have weakened the direct effect, also known as suppressor
variables. Possible suppressor variables are individual
differences such as persondity traits, experience of
discrimination, and social support. Furthermore, there may have
been an overrepresentation of a subset of women who do not
have a significant relationship between the predictor and
outcome variables, and thus a direct effect would have been
neutralized. Future research could measure potential suppressor
variables to explore this intricate relationship.

Limitations

Caution should be exercised when considering generalization
from this sample as there are a number of characteristics that
might not be true of the general population of forum users. First,
thewomen were mostly white and educated to A Level or above.
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There was also an overrepresentation of active users, possibly
because active users have a more vested interest in forum
research or they have different traitsthat might make them more
likely to post on forums and participate in Web-based surveys
[45]. The majority of women had experienced symptomsin the
postnatal period, and thusfindings might not extend to antenatal
populations. The model could benefit from future modifications
such asincluding ameasure of whether women had experienced
discrimination when disclosing, such as “health professional
stigma’ [67]. Similarly, there was no measure of other social
media use that may affect stigma levels and have further
implications for disclosure behavior. The type of forum or
combination of forums women used may have had an impact
on the results, for example, if the forum was moderated or
unmoderated. The study cannot determine the direction of
causality becauseit was cross-sectional . It may therefore be that
women who disclosed may be morelikely to visit forumsrather
than forum use in itself increasing disclosure behavior. Future
research should use experimental and longitudinal designs to
be able to ascertain the direction of this potential effect and
include ameasure of forum type. Future research could test the
theories suggested as part of prevention and intervention studies.
It might also be beneficial to include other means of socia
support into the model.

Comparison With Prior Work

This study supports and extends previous research that suggests
forum use may affect internal stigma and in turn lead to
disclosure; however, this relationship may be more complex
than our initial model proposed [41,42]. Interpretation of the
findings suggests that perceived external stigmaand disclosure
stigma do not mediate between forum use and disclosure. This
issurprising because prior studies showed that perinatal mental
illness forum messages are pro-disclosure and supply positive
experiences with health care providers [22,51,52].

Another consideration is that forums differ in their posts
concerning health care providers. Recent research has
highlighted that some forumsinclude many negative experiences
with illness symptoms and experiences with health care
providers [68]. Thus, some forums may contain conversations
that reduce disclosure stigma and external stigma, and others,
albeit inadvertently, may increase externa stigmaand disclosure
stigma. Women in this sample may have been visiting amixture
of thesetypes of forums and they may have had different effects
on perceived external stigmaand disclosure stigma. Therefore,
future research should not dismiss exploration of external stigma
and disclosure stigmain forum use.

Quialitative findings confirm that stigma is a mgjor barrier to
disclosure and detail sthe compl ex relationshi p between maternal
identity and internal stigma, external stigma, and disclosure
stigma [22]. Other studies advocated a negative effect on
disclosure from an overreliance on forums, but this was not
suggested in our findings [44,45]. However, it may be worth
investigating whether there are forumsthat maintain or generate
stigma, for example, through providing negative experiences
with health care providers, such as a forum for birth trauma.
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Conclusions

Findings suggest internal stigma of perinatal mental illness
mediates between forum use and disclosure. Using forums may
provide valuable social support and improve women'sdisclosure
to health care providers through enabling expression of their
internal stigma. Theoretical reasonsfor this have been discussed;
in particular, it is suggested that women can explore their

Mooreet al

women may be enabled to disclose by reconciling the negative
impact of internal stigmaon their maternal identity by agreeing
with forum discourse that promoted the idea that one can be a
good mother despite having perinatal mental illness. Future
work could test these theories and continue to strengthen
knowledge of perinatal mental illness, forum use, stigma, and
disclosure behavior. Clinicians could refer clientsto trustworthy

and moderated online forums that facilitate expression of
perinatal mental illness stigmaand promote disclosureto health
care providers.

feelings, so they become more aware of their internal stigma
and are empowered to express these feelings. Furthermore,
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Abstract

Background: Despite the advanced development of evidence-based psychological treatment services, help-seeking persons
with mental health problems often fail to receive appropriate professional help. Internet-delivered psychotherapy has thus been
suggested as an efficient strategy to overcome barriers to access menta health care on alarge scale. However, previous research
indicated poor public acceptability as an issue for the dissemination of Internet-delivered therapies. Currently, little is known
about the expectations and attitudes toward Internet-delivered therapies in the general population. Thisis especially the case for
countries such as Germany where electronic mental health (e-mental health) treatment services are planned to be implemented
in routine care.

Objective: Thispilot study aimed to determine the expectations and attitudes toward | nternet-based psychotherapy in the general
population in Germany. Furthermore, it aimed to explore the associations between attitudes toward I nternet-based therapies and
perceived stress.

Methods: To assess public attitudes toward I nternet-based psychotherapy, we conducted both Web-based and paper-and-pencil
surveys using a self-devel oped 14-item questionnaire (Cronbach alpha=.89). Psychological distress was measured by employing
a visual analogue scale (VAS) and the 20-item German version of the Perceived Stress Questionnaire (PSQ). In addition, we
conducted explorative factor analysis (principal axis factor analysis with promax rotation). Spearman’s rank correlations were
used to determine the associations between attitudes toward I nternet-based therapies and perceived stress.

Results: Descriptive analyses revealed that most respondents (N=1558; female: 78.95%, 1230/1558) indicated being not aware
of the existence of Internet-delivered therapies (83.46%, 1141/1367). The average age was 32 years (standard deviation, SD 10.9;
range 16-76). Through exploratory factor analysis, weidentified 3 dimensions of public attitudestoward I nternet-based therapies,
which we labeled “ usefulness or helpfulness,” “relative advantage or comparability,” and “accessibility or accessto health care”
Analyses revealed negative views about Internet-based therapies on most domains, such as perceived helpfulness. The study
findings further indicated ambivalent attitudes: Although most respondents agreed to statements on expected improvementsin
health care (eg, expanded access), we observed low intentionsto future use of Internet-delivered therapiesin case of mental health
problems.

Conclusions: Thispilot study showed deficient “ e-awareness’ and rather negative or ambivalent attitudestoward Internet-delivered
therapies in the German-speaking general population. However, research targeting determinants of the large-scale adoption of
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Internet-based psychotherapy isstill initsinfancy. Thus, further research is required to explore the “ black box” of public attitudes
toward Internet-delivered therapies with representative samples, validated measures, and longitudinal survey designs.

(JMIR Ment Health 2017;4(1):€8) doi:10.2196/mental .6375
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cognitive therapy; stress, psychological; diffusion of innovation

Introduction

Background

Mental health problemsrequiring treatment have ahigh lifetime
prevalence of 29.2%, which hasincreased over the past decades
across the world [1]. The incidence of mental health problems
across populations and long waiting times for psychotherapy
in many regions indicate a demand for innovative effective
prevention and treatment strategies in public health. Despite
the advanced development of evidence-based treatments for a
broad range of mental health problems, still many individuals
requiring treatment fail to receive professional help in primary
care[2,3]. Inaddition, stigmatized beliefs about mental illnesses
have been identified as globa problem for both help-seeking
persons as well as for the diffusion of mental health services
[4-6]. With respect to limited capacities of health care, the
dissemination of Internet-delivered psychological services is
suggested as an efficient strategy to improve the access to
professional help by overcoming structural or regiona barriers
[2,3,7,8] and the stigma of seeking help for mental health
problems [9,10]. Internet-delivered computerized, electronic
mental health (e-mental health) services include the usage of
modern digital technologies and new media in, for instance,
monitoring, screening, psychoeducation, prevention, health
promotion, self-help, counseling, aftercare, and psychotherapy
[11]. Concerning treatment delivered through the Internet,
controlled trials have confirmed the effectiveness for guided
Internet-based cognitive behavior therapy (iCBT) and related
approaches for mood and anxiety disorders [12-14], eating
disorders [15], coping with chronic somatic conditions [16],
and harmful health behavior [17].

However, these promising findings from controlled studies
appear to challenge the overall poor uptake of e-mental health
services in hedth care systems worldwide indicating
psychological barriers [18-21]. Although clinical studies have
identified individual predictors of engagement or disengagement
in active treatment conditions [22-25], the evidence base for
predictors of help-seeking intentions and using e-mental health
treatments in the general population is till scare. An English
study by Musiat et a [26] targeting public acceptability of
e-mental health treatment services showed that mental health
service users endorsed domains such as hel pfulness, credibility,
convenience of access, personal support, or suitability with
preferences and habits asimportant for decisionsto engagewith
these services [26]. Taken together, most studies targeting the
general population in this field directed to low willingness to
future use of e-mental health services in case of emotional
distress[10,26-29]. Potential reasons for negative expectations
and attitudestoward e-mental health include concerns on privacy

http://mental .jmir.org/2017/1/e8/

[28,30,31], communication [9], therapeutic aliance, and
unfamiliarity with technology [1]. Facilitators or positive
attitudes and perspectives of Internet-based therapies need to
be explored.

Attitudes Toward E-M ental Health and ServiceUsers
Acceptance

Ajzen [32] defined attitudes as the sum of affective appraisals
either positive or negative to a psychological object on
attributive dimensions ranging, for example, from harmful to
beneficial or helpful. Attitudes toward using self-help are
assumed to be affected by individual experiences with mental
disorders, self-help services and seeking help in primary care,
as well as with perceived control, helplessness, engagement,
and salf-stigma[33]. There areindicationsfor multidimensional
(ambivalent) attitudesin terms of health behavior [32,34]. This
appears important for the measurement of attitudes toward
health-related topics because attitudes are typically assumed to
be located within a unidimensional continuum, that is, positive
or negative attitudes, but not both for the same object [34]. In
recent years, attitudes toward e-mental health treatments have
been mainly investigated among patients [35-37] and health
care professionals[38-40]. For instance, the “Attitudestowards
Psychological OnlineInterventions Questionnaire” (APOI) [36]
is a validated measure with depressive patients in a German
clinical setting. Yet, validated measurestargeting public attitudes
toward I nternet-based treatments outside the context of clinical
studies are rare. In addition, research findings from countries
with advanced eHealth infrastructure, such as Australia, United
States, or Canada [2], are not directly applicable to the
assessment of public attitudes toward Internet-based therapies
in countries such as Germany dueto different stages of e-health
implementation into health care. Thereisthusaneed to identify
general determinants of e-mental health adoption in the general
population.

As framework, the technology acceptance model [41] and its
extension, the unified theory of acceptance and use of
technology (UTAUT) [42], can help to identify determinants
of behavioral intentions to use information technology (IT).
The multidisciplinary UTAUT [43,44] is based on 8 models
developed in psychology, sociology, human-computer-
interaction, and I T acceptance research, including the innovation
diffusion theory [45] and the theory of planned behavior (TPB)
[46]. Four determinants of behavioral intentionsto use IT and
moderators of key relationships (eg, gender, age, experience)
have been confirmed [43,44]. Determinantsinclude performance
expectancy, effort expectancy, social influence, and facilitating
conditions. The determinant with the best predictive value for
usage intentions called “ performance expectancy” consists of
perceived usefulness, relative advantage, extrinsic motivation,
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and outcome expectations. Concerning the assessment of IT in
treatment research, perceived usefulness or hel pfulness appears
particularly relevant. Accordingly, surveys employed perceived
helpfulness as an indicator for attitudes and acceptability of
e-mental health services [10,47-49].

Social I nfluence, Perceived Stress, and Attitude
Toward E-Mental Health Treatments

Overdll, it remains largely unclear how affective and cognitive
information processing affects the formation of attitudes [32].
Studies have shown mediating effects of perceived stress on
(face-to-face) help-seeking intentions [50]. Predictors of help
seeking and using (face-to-face) mental health services are
assumed to include positive attitudes toward seeking
professional help, increased levels of perceived psychological
distress, aswell as lower social support [51]. However, littleis
known about the associations between perceived stress,
help-seeking intentions, and attitudes toward using modern
technologies. In addition, explorative studies outside of clinical
settings mostly identified inconsi stent or weak associations. For
instance, a pilot study [52] showed that perceived stress was
negatively associated with attitudes to computers among
students. Considering the outlined limited evidence base on the
role of distress (as control variable) in attitudes toward e-mental
health services and help-seeking intentions, further research is
urgently required. Moreover, the measurement of ambivalent
attitudes and their impact on health-related behavior needs
clarification [32]. Thisisrelevant given the discrepancy between
promising findings and low impact of e-mental health in public
health.

E-Mental Health in the German Health Care Context

In 2015, 44.5 million persons (63%) of the genera German
population used the Internet daily, whereas 56.1 million citizens
(79.5%) had accessto the Internet [53]. The implementation of
e-mental health treatmentsin German public health could help
reducing the gap between supply and demand for psychotherapy
[3]. Web-based self-help services are accessiblefor the German
public, but professional regulation is a barrier for the
dissemination of (therapist-guided) Internet-based therapies.
Currently, treatment delivered by health professionals
exclusively through the Internet is prohibited in routine care
dueto the so-called “ Fernbehandlungsverbot” in Germany [54].
However, the implementation of Internet-delivered therapiesis
considered in German public health [3]. Public opinions about
e-mental health treatment services have been rarely explored
in Germany. A survey with a representative sample of the
German genera population by Eichenberg et al [55] showed
that more than one-third of 2411 respondents indicated using
the Internet for mental health advice. Regarding Web-based
interventions, the awareness of respondents was very low. This
study [55] also demonstrated that most respondents preferred
seeking information or help from face-to-face servicesin case
of emotional distress. In linewith international research [10,26],
specific subpopulations (eg, young adults) indicated being more
willing to use e-menta health [55]. However, the study by
Eichenberg [55] did not focus on public attitudes toward
Internet-based therapies. In addition, data were collected in
2010. Since then, the diffusion of modern technology into
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everyday life (eg, mobile phone apps) has likely increased the
public awarenessin Germany. Therefore, it appears reasonable
to explore the “ status quo” of public attitudes toward e-mental
health treatments in Germany again (5 years later).

Objective

Concerning theintended large-scal eimplementation of e-mental
health treatment services into primary care, this pilot study
aimed to determine expectations and attitudes toward
Internet-based psychotherapy in the German-speaking general
population. Another purpose of this survey was to explore the
associations between the attitudes toward Internet-delivered
therapies and perceived stress aswell asindividual differences
in attitudes in terms of gender, age, “e-awareness” and
experience with psychotherapy.

Methods

Study Design and Setting

A cross-sectional survey using a psychometric observational
study design was conducted. This pilot study combined both
validated and self-developed self-report measures. All items
were provided in German language through both an
anonymously conducted Web-based survey and a
paper-and-pencil survey. Datafrom the paper-and-pencil survey
were collected between April and August 2015, whereas data
from the Web-based survey were collected between June and
August 2015 using Google forms. No ethical approval was
required. No details about the medical history (eg, diagnosed
mental disorders), clinical screenings, or other problematic
areas, including identifiable names or region (protection of
confidentiality and privacy), were assessed. A convenience
sample was obtained using snowballing techniques
(nonprobability sampling). Data were based solely on
self-reports.

Participants

Participants older than 16 years were recruited from
German-speaking general population through social network
sites, such as Facebook, professional networks, and
undergraduate psychology courses at different universitiesacross
North Rhine Westphalia, Germany. Participation was voluntary.
Psychology students could receive creditsfor their participation.
No further incentive was offered.

M easures and Procedure

Candidates received brief text-based information about this
survey, including its objectives and conditions for participation
(informed consent). The survey consisted of 3 parts. The first
part included sociodemographic questions, experience with
psychotherapy, Internet usage, awareness of Internet-based
therapies, and a single item on the current stress level. The
second part was a self-developed 14-item questionnaire on
attitudes toward Internet-based therapies. Due to the novelty of
the study subject, the term Internet-based therapy was explained
for laypersons prior to attitude assessment. The instruction
included information about evidence base (especially depression
and anxiety) and current stage of implementation of
Internet-delivered therapiesin German health carein comparison
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to other countries. The final part of the survey was the
assessment of 20 items on stressful events in the last 4 weeks.
The average time for completing the survey amounted to 7
minutes.

Sociodemographic Variables, Mental Health Care
Experience, and E-Awareness

Sociodemographic questions included gender, age, housing
situation (alone vs not alone), the area of residence (rura vs
urban), educational level, and employment status. Participants
were asked to indicate whether they had experience with
face-to-face psychotherapy. The frequency of Internet usage
was measured as an indicator for familiarity with new media.
Participants were asked to indicate whether they ever had heard
or read about Internet-based psychotherapies to assess the
percentage of e-mental health awareness (“e-awareness’).
“E-awareness’ was only measured in the Web-based survey.

Attitudes Toward I nternet-Based Psychother apy

A 14-item self-developed questionnaire was used to explore
public attitudestoward I nternet-based psychotherapy (Table 2).
We developed this brief self-report measure due to the lack of
validated instruments on public attitudes or acceptability of
e-mental health treatment services. Existing self-report measures
were either developed in clinical contexts [36] or not directly
applicable to the German public health context [10,26]. Items
of the measure were selected based on a literature review that
aimed to identify commonly cited statements about relative
advantages of e-mental health treatment services for mental
health care [2,3,18]. The main findings of this work were
published as rapid review [21]. The first set of items was
subsequently modified after an expert interview (licensed
psychotherapist with a senior level of clinical expertise). The
expert interview was used to clarify and discuss the suitability
of items. The pilot version of the measure was pretested with
14 persons (both students and laypersons without health care
background). Feedback of this pretesting involved clarity of
items to improve the face validity of the instrument. The
instruction contained a brief description about the delivery mode
and most common indications (best evidence base for
mild-to-moderate mood and anxiety disorders). It also mentioned
that Internet-delivered therapies are avail able in the Netherlands
and that they are also considered for implementation in German
primary care.

Participants were asked to indicate their agreement to each of
the 14 statements about Internet-delivered psychological
treatments on a 5-point rating scale, ranging from O (“ strongly
disagree”) to 4 (“strongly agree”). As shown in Table 2, most
items of the measure referred to attitudesin terms of subjective
appraisals about statements on proposed benefits of
Internet-delivered therapies for persons with mental health
problems. Other itemsreflected expectations about the potential
positiveimpact of Internet-delivered therapiesfor mental health
care. Based on theoretical framework [32,34], we defined
attitudes toward Internet-based therapies as sum of negative,
neutral, or positive assessments about a psychological object,
Situation, or setting. As heuristic for the classification of
attitudes, we defined threshold or cutoff valuesin terms of mean
and median scores: Values smaller than 1.5 were defined as

http://mental .jmir.org/2017/1/e8/

Apolinario-Hagen et d

negative, scores between 1.5 and 2.5 as neutral, and scores
greater than 2.5 as positive attitudes toward Internet-based
therapies. In addition, we assessed ambivalent attitudes
indirectly considering the qualitative coherence or match of
positive or negative attitude toward Internet-based therapies
across extracted factors and items of the self-devel oped survey.
For instance, despite positive views regarding the helpfulness
of Internet-delivered therapies, other aspects such asintentions
to future use | nternet-based therapy could be assessed negatively
at the same time (indicating ambival ent attitudes). Thelabeling
and mapping of items to factors derived through explorative
factor analyses were intended to be based on the UTAUT
framework [42,43]. Cronbach alpha reliability of the 14-item
measure amounted to .89 in this survey.

Assessment of Stress Perceptions

Current Stress Level

A single-item rating scale was used to assess the current
subjective stresslevel. Such visual analogue scales (VAS) were
widely used to measure subjective feelingsin medical conditions
[56]. VAS included a continuous line with 2 endpoints
containing only the smallest and maxima value for the
subjective assessment. Participants were asked to indicate to
what extent they felt stressed at the moment on a VAS ranging
from O (“not at al”) to 10 (“maximal™).

Perceived Stress Questionnaire

The 20-item short version of the Perceived Stress Questionnaire
(PSQ-20) [57] was used to assess stress perceptions during the
last 4 weeks. Participants were asked to indicate how often the
presented statements applied to themselves on a 4-point Likert
scaleranging from 1 “amost never” to 4 “usually.” The PSQ-20
consisted of the 4 subscales “worries,” “demands,” “tension,”
and “joy” and an overall score. In a German validation study
on the PSQ long version, internal consistency was good;
Cronbach a phaamounted to .86 for the overall score and ranged
between .80 and .85 for the 4 subscales [57].

Statistical Analyses

Data of respondents with completed attitude measure analyses
were considered for analyses. Descriptive analyseswere applied
to summarize scores of self-report measures, including means,
median scores, and standard deviations (SDs). For datareduction
purposes, we conducted an exploratory factor analysis (EFA)
for the attitude measure using principal axis factoring as
extraction method and promax with Kaiser normalization as
oblique rotation procedure (k=4). Oblique rotation was chosen
due to the assumption that the itemswere not independent from
each other (attitude definition). The number of extracted factors
was derived using the Kai ser-Guttman criterion for eigenvalues
greater than 1. Factor loadings smaller than .10 were suppressed.
Additionally, the scree plot was examined for characteristic
changes in dope. Both Bartlett test of sphericity and
Kaiser-Meyer-Olkin (KMO) criterion were used to confirm the
suitability of data for the EFA. Regression factor scores were
derived. Factor labels were based on both structure and pattern
matrices. The mapping was grounded on the UTAUT.
Associations between attitudes, stress perceptions, and agewere
calculated. Spearman rank correlation (p coefficient) was used
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because it was more robust than Pearson correl ation coefficient
in case of questionable multivariate normal distribution.
Additionally, we explored differences in mean (t tests) and
variance (univariate variance analysis, analysis of variance,
ANOVA) to identify differences in e-therapy attitudes based
on gender, “e-awareness,” and therapy experience. Internal
consistency of the e-therapy attitude measure was assessed using
Cronbach alpha. Effect sizes of correlational analyses were
classified as small, medium, or large with respect to Cohen
criteria [58]. All statistical tests for significance (two-tailed
hypotheseswith a pha=.05) were performed using SPSS, version
23 (IBM Analytics).
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Results

Descriptive Analyses

A total of 1559 responses were collected through both a
Web-based survey (1456) and a paper-and-pencil survey (103).
One respondent indicated being 14 years old and was thus
excluded from data analyses. This resulted in a final sample
size of 1558 responses. The average age of participants was 32
years(mean 31.6, SD 10.9, median 28 years). Most respondents
were females (78.95%, 1230/1558), residing in a German city
or urban region (70.86%, 1104/1558), living together with at
least one other person or persons in their household (69.51%,
1083/1558), and using the Internet daily (96.92%, 1510/1558).
Table 1 shows a summary of sample characteristics
differentiated by data collection through Web-based and
paper-and-pencil surveys.
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Table 1. Sample characteristics (N=1558).
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Variable Web-based (n=1455) Paper-and-pencil (n=103)
Age Mean (SD), years 31.48 (10.72) 31.42 (13.45)
Range (median), years 16-75 (28) 19-76 (25)
Gender Female, n (%) 1160 79.73) 70 (67.96)
Male®, n (%) 295 (20.27) 33(32.04)
Employment status® Employment, n (%) 697 (47.90) 63 (60.17)
University student or full-time, n (%) 468 (32.16) 14 (13.59)
Occupationa studies or part-time, n (%) 118 (8.11) 49 (47.57)
Trainee or pupil (secondary education), n (%) 96 (6.60) 6 (5.83)
Self-employment, n (%) 93 (6.39) 3(291)
Unemployment, n (%) 76 (5.22) 2(1.94)
Parental leave, n (%) 62 (4.26) 1(0.97)
Retirement, n (%) 51 (3.51) 9(8.74)
Vocational retaining or rehabilitation, n (%) 39 (2.68) 1(0.97)
Education No school certificate, n (%) 12 (0.82) 1(0.97)
Basic school qualification®, n (%) 87(5.98) 4(3.88)
Secondary school (“ Mittlere Reife’)?, n (%) 387 (26.60) 11(10.68)
(%) German “Abitur” or “Fachabitur”®, n (%) 613 (42.13) 70 (67.96)
University degree (Bachelor- or Master level), n (%) 340 (23.37) 16 (15.53)
Postgraduate or postdoctoral degree, n (%) 16 (1.10) 1(0.97)
Region of residence Areain or near acity or urban area, n (%) 1038 (71.34) 66 (64.08)
Housing situation Living not alone in the household, n (%) 1011 (69.45) 72 (69.90)
Experience with psy- No, n (%) 547 (37.59) 50 (48.54)
chotherapy’ Yes, as patient 656 (45.00) 39 (37.86)
Yes, asrelative, n (%) 259 (17.80) 14 (13.59)
Yes, as professiona, n (%) 201 (13.81) 5 (4.85)
Internet usage Daily, n (%) 1423 (97.80) 87 (84.47)
(frequency) Several times aweek, n (%) 32 (2.20) 10 (9.71)
Several times a month, n (%) 0(0) 3(2.91)
Rarely or occasionaly, n (%) 0(0) 0(0)
Very rare or never, n (%) 0(0) 3(2.91)
E- Awareness No (not aware), n (%) 1141 (83.46) Not investigateql inthe
Sigfmet'de“vered thera e (aware), n (%) 190 (13.97) paper-and-pendil survey
Not sure, n (%) 35 (2.56)
Missing 88 (6.05)

@Basic school qualification=9 school years.
bSecondary school (“Mittlere Reife”)=10 years.
CGerman “Abitur” or “ Fachabitur’=12-13 years.
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done respondent in the Web-based survey reported male as sex, but being “bigender” (commentary section).

CEmployment status; maximum 2 answers were possible.

fExperience with psychotherapy: multiple answers (max. 3 answers for the "yes’ option). A total of 26 of 1558 participants reported experience with

psychotherapy in 3 roles (as patient, relative, and professional).

The mean score for the 14-item e-therapy attitude measure
amounted to mean 1.79 (SD 0.71; n=1553). Both modes of data
collection resulted in comparable mean scores, although it was
identified as dlightly lower in the paper-and-pencil survey
sample (n=103). The mean score for e-therapy attitudes was
mean 1.52 (SD 0.59, median 1.5; n=100, n=3 missing) in the

paper-and-pencil sample and mean 1.81 (SD 0.59, median 1.79;
n=1455) in the Web-based sample. Table 2 summarizes the
descriptive analysesfor items of the e-therapy attitude measure,
the VASon current stress, and the PSQ-20 on stress perceptions
in the last 4 weeks.

Table 2. Summary of means, standard deviations, and median for stress and attitude assessments (N=1558).

Variables Mean (SD) Median
Stress perceptions
PSQ-20 overall score (past 4 weeks) 52.97 (6.08) 53.33
PSQ-20 subscale “demands” 54.87 (12.01) 53.33
PSQ-20 subscale “tension” 50.15 (11.91) 46.67
PSQ-20 subscale “worries’ 48.39 (16.53) 46.67
PSQ-20 subscale “joy” 57.42 (25.94) 60.00
Current stress level (range: 0 to 10) 5.94 (2.40) 6.5
E-therapy attitudes
Overall score attitude assessment (mean scor €) 1.79 (0.71) 179
Internet-based therapies are modern and in line with our modern times™. 93 (1.02) 10
Internet-based therapies will replace conventional face-to-face psychotherapy in the future. 2.39(1.01) 30
Internet-based therapy is better compatible with work and private life than conventional face-to-face therapy. 0.88 (1.12) .0
It makes no difference to me whether psychotherapy is conducted through the Internet or in a psychotherapy  2.56 (1.16) 30
practicein aclinic.
Internet-based therapies will reach more individuals with mental health problems. 3.07 (0.97) 30
I nternet-based therapies can help bridging waiting time for conventional psychotherapy. 3.02 (1.02) 3.0
Health insurance companies should cover the costs for | nternet-based therapies. 1.37 (1.05) 1.0
Internet-based therapy programs are as effective as conventional face-to-face psychotherapies. 1.13(1.13) 1.0
Trust in atherapist can be just as easily built on the Internet asin conventional face-to-face psychotherapy 1.09 (1.06) 1.0
Regarding therapeutic success, it makes no difference whether contacts with a therapist are provided viathe  1.51 (1.10) 20
Internet or face-to-face in a psychotherapeutic practice.
I nternet-based therapies are an appropriate alternative to conventional face-to-face psychotherapy. 1.71 (1.33) 20
In case of mental health problems, | would attend an Internet-based therapy. 1.04 (1.22) 1.0
| would prefer an Internet-based therapy to a conventional face-to-face psychotherapy. 2.24 (1.14) 20
Internet-based therapies will reach more patients and help them. 2.18(0.92) 20

Al items were translated from German language. The rating scale of the e-therapy attitude measure ranged from 0 “strongly disagree” to 4 “strongly
agree.” Item 1 refers to expectations and can be interpreted best in connection to other attitudinal items.

As presented in Table 2, most respondents tended to disagree
to most of presented statements on suggested advantages of
Internet-delivered therapies (ie, 6 items with mean and median
scores <1.5). The number of items with positive assessment
(score=2.5) and neutral assessments (score between 1.5and 2.5)
was equally distributed (each with 4 statements meeting the
criteria).

http://mental .jmir.org/2017/1/e8/

Explorative Factor Analysisfor the E-Therapy Attitude
Measure

The EFA resulted in the extraction of 3 factors, which were
labeled as “usefulness or helpfulness’ (factor 1, 6 items),
“relative advantage or comparability” (factor 2, 5 items), and
“e-Accessihility or health care” (factor 3, 3 items).

As shown in Multimedia Appendix 1, weidentified significant
inter-correl ations between the 14 items of the e-attitude measure
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ranging up to rys55=.68 (P<.001) for items 8 and 9. In contrast
to the other items, item 14 wasregularly uncorrel ated with other
items of the measure. Theidentified significant inter-correlations
between most items supported the decision to conduct EFA
with oblique rotation instead of using more common orthogonal
rotation (ie, varimax). Suitability of data for conducting the
EFA with oblique rotation was confirmed given both the results
of the Bartlett sphericity test (x5, =10420.515, P<.001) and the
KMO index (.918) for sampling adequacy. Table 3 shows the
pattern matrix for the 3-factor-solution EFA. The structure
matrix (see Multimedia Appendix 2) and the rationale for
labeling factors extracted through the EFA (see Multimedia
Appendix 3, [42]) have been presented.

The total explained variance amounted to 63.71% (unrotated
sum of square factor solutions with respect to the extraction;
“factor 1" with 43.36%, “factor 2" with 13.02%, and “factor 3”
with 7.33% of explained variance). The rotated sums of square
factor solutions amounted to 40.42% for “factor 1, 9.02% for
“factor 2,” and 3.02% of explained variance for “factor 3."” The
rotated sums of squared loadings were as follows: 4.78 (factor
1), 4.70 (factor 2), and 1.50 (factor 3).
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Cronbach alpha reliabilities for standardized items were very
good for the 14-item measure (14 items, alpha=.88;
unstandardized items alpha=.89). Both factors “usefulness or
helpfulness’ (6 items, alpha=.87 for both standardized and
unstandardized items) and “relative advantage’(5 items,
alpha=.84 for both standardized and unstandardized items)
showed good Cronbach apha reliability scores (interna
consistency). However, for the third factor “e-accessibility,”
we identified a poor alpha reliability (3 items, alpha=.30 for
unstandardized and alpha=.27 for standardized items). This
should be considered because it was no actual factor, but asingle
item.

Because of the outlined issues for “factor 3, we calculated a
second factor analysis with a 2-factor solution. This
2-factor-solution EFA is presented in Multimedia Appendix 4.
Due to aloss of explained variance identified for this 2-factor
solution, we decided to focus on the findings of the 3-factor
solution in this study. Another reason was that this third factor
(item 14) was mostly unrelated to other items of the measure.
This indicated another, yet uncovered dimension of e-therapy
attitudes. For the calculation of correlations, we used the 3-factor
solution.

IMIR Ment Health 2017 | vol. 4 | iss. 1 | e8| p.35
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Apolinario-Hagen et d

Table 3. Pattern matrix: factor loadings of the exploratory factor analysis (EFA) with promax for the e-therapy attitude measure (Extraction method:
principal axis factor analysis; rotation method: promax with Kaiser normalization).

Items of the e-therapy attitude measure Factors®
1. Usefulness or helpful- 2. Relative advantage 3. e-Accessibility
ness health care
7. Health insurance companies should cover the costsfor Internet-based  ggoc -.142 125
therapies.
1. Internet-based therapies are modern and in linewith our moderntimes.  gg33c —.205 +440
3. Internet-based therapy is better compatible with work and privatelife  gg7¢ -181 ++4P
than conventional face-to-face therapy.
12. In case of mental health problems, | would attend an Internet-based  574¢ .284 -121
therapy.
9. Trust in atherapist can be just as easily built on the Internet asin 516° 409 -151
conventional face-to-face psychotherapy.
8. Internet-based therapy programs are as effective as conventional face-  5og¢ 374 ++4P
to-face psychotherapy.
4. It makes no difference to me whether psychotherapy is conducted -303 855°¢ 109
through the Internet or in apracticein aclinic.
13. I would prefer an Internet-based therapy to aconventional psychother- —.113 854° ++4P
apy.
2. Internet-based therapies will replace conventional face-to-face psy- 4 44b 578¢ 177
chotherapy in the future.
11. Internet-based therapies are an appropriate alternative to conventional  .309 545 ++4P
face-to-face psychotherapy.
10. Regarding therapeutic success, it isincidental whether contactswith .400 488° ++4P
atherapist are provided viathe Internet or face-to-face in a practice.
5. Internet-based therapies will reach more people with mental health ;b 319 540°
problems.
6. I nternet-based therapies can hel p bridging waiting time for convention- .341 444D 473°
a psychotherapy.
14. Internet-based therapies will reach more patients and help them. ++4P 444D —111¢

3Factor loadings smaller than .1 were suppressed (+++).
B1tem rotation converged in 6 iterations.

®Mapping of items to factor: bold values indicate that the highest factor loading on afactor.

Associations Between Per ceived Stressand E-Ther apy
Attitudes

As presented in Table 4, the 3 factors extracted through EFA
and overall mean score of the e-therapy attitude measure were
al significantly positively correlated with the current stress
level (VAS) and the PSQ subscale “joy” (with small effect
sizes). Respondents rated Internet-based therapies as more
positive if they indicated to feel more stressed at the time of
study participation. Thiswas viewed in the context of stress as
control variable. However, pleasant experiencesor “joy” inlast
4 weekswere also slightly associated with positive assessments
in the etherapy attitude measure. Moreover, the factors
“usefulness or helpfulness,” “e-accessibility,” and the overall

http://mental .jmir.org/2017/1/e8/

mean score of the e-therapy attitude measure were significantly
positively associated with the PSQ-20 overall score (al with
small effect sizes). In contrast, the PSQ subscale “worries’
correlated significantly negatively with both “relative
advantage” and “e-accessibility” (with small effect sizes), but
not with the overall mean score of the etherapy attitude
measure. In other words, self-rated worrieswere associated with
tendenciesto negative views about the accessibility and relative
advantages of Internet-delivered therapies. The only significant
(negative) correlation with the PSQ subscale “tension” was
identified for the factor “ e-accessibility” (albeit with small effect
size). No significant correlation was found between the PSQ
subscale “demands’ and the scores of the e-therapy attitude
measure (Table 4).
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Table 4. Correlation matrix: associations between perceived stress and e-therapy attitudes (N=1558).

Stress variables e-Therapy attitudes

e-Therapy attitudes (mean

Usefulness or helpfulness

Relative advantage or com-  e-Accessibility health care

score) parability
PSQ overall score 0.0552 0532 046" .060%
PSQ demands -0.019° —042° —043° -.035°
PSQ worries -0.023" —035° —069% -1152
PSQ tension _o11P 001P —047° -.0512
PSQjoy 0.079% 0782 1352 1682
Current stress (VAS) 0.0562 0772 .080% 1472

8Spearman rank correlation (rho, p), significant correlation (P <.05).
bSpearman rank correlation (rho, p), not significant correlation (P>.05).

Correlations With Age

Significant positive correlations were found between age and
the mean score of e-therapy attitudes (p455,=.109; P<.001), for
factor 1 “usefulness or helpfulness’ (ps5,=.108; P<.001) and
factor 2 “relative advantage or comparability” (p;s5,=.097;
P<.001), but not for factor 3 “e-Accessibility or health care’
(P1550=-006; P=.81 not significant). In addition, negative
correl ations between age with PSQ overall score (p455=—068;
P=.009) wereidentified. In contrast, age was correlated neither
with any of the 4 PSQ-20 subscales nor with the VAS score on
the current stress level (all not significant).

Gender Differences

The survey consisted of 1226 femal es (e-therapy attitudes: mean
1.78; SD 0.70) and 332 males (e-therapy attitudes: mean 1.83;
SD 0.74). According to the Levene test, error variances between
both gender groupswere homogenously distributed (F155,=.808;
P=.37, not significant). As the t test showed, there were no
significant differences in e-therapy attitudes in mean scores
between females and males in this survey (t;55,=1.050; P=.29,

not significant).
E-Awareness Differences

About three-quarters of respondents (73.3%, 1141/1558)
indicated being not aware of the existence of Internet-delivered
therapies (e-therapy attitudes: mean 1.80, SD 0.70, n=1141). In
total, 190 respondents stated being aware of Internet-based
therapies (e-therapy attitudes: mean 1.87, SD 0.80, n=190) and
36 persons reported being not sure whether they ever heard or
read about Internet-delivered therapies (e-therapy attitudes:
mean 2.23, SD 0.72, n=36). Although the sample sizes were
highly unequal, group comparisons were performed for
explorative analyses. As the Levene test showed, the error
variances for the mean score of e-therapy attitudes were not
homogenoudly distributed across the 3 e-awareness groups
(F3,145:=2.353; P=.07, not significant). The univariate ANOVA
reveal ed no significant between-subjects effect of “ e-awareness”
on e-therapy attitudes (F; 3=1.726; P=.16, not significant).

http://mental .jmir.org/2017/1/e8/

Experience With Psychotherapy Differences

As the Levene test showed, error variances for the mean score
of e-therapy attitudes were homogenously distributed across 7
groups (F;1447=1.750;, P=.09, not significant). Tests of
between-subjects effect were undertaken with e-therapy attitudes
as dependent variable. Univariate ANOVA revealed no
significant effect of previous psychotherapy on e-therapy
attitudes (F, ,=1.421; P=.19, not significant).

Taken together, explorative analyses of associations between
stress perceptions and attitudes toward Internet-delivered
therapies yielded significant findings, albeit with weak effect
sizes. In addition, age was found to be correlated with attitudes.
Other individual differences in e-therapy attitudes were not
identified.

Discussion

Principal Findings

Thispilot study addressed the question of how Internet-delivered
therapies are perceived in the German-speaking population.
Another objective of thissurvey wasto explore the associations
between attitudestoward | nternet-based therapies and perceived
stress. Overall, this survey showed ambivalent attitudes. The
main findings and implicationsfor future research are discussed
in the following sections.

Summary of Main Findings

Public Attitudes Toward I nternet-Delivered
Psychotherapy

In summary, our study findings indicated ambivalent attitudes
toward Internet-based psychotherapy in a sample of 1558
persons from the German-speaking general population.
Ambivalent attitudesinvolved the coemergence of contradicting
(both negative and positive) appraisals about I nternet-delivered
therapies. Analyses revealed predominantly negative views
about Internet-delivered therapies. Most respondents disagreed
with statements on advocated advantages of Internet-based
therapies with respect to subjective norm, effectiveness
(outcome expectancy), compatibility, therapeutic support
(facilitating factors), and the willingness to the future use. This
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was in line with previous studies [10,26,59,60] that also
identified negative view acceptability and low likelihood of
using I nternet-based therapiesin case of mental health problems.
The lowest agreement was found for the statement that
Internet-delivered therapies are better compatible with work
and life conditionsthan traditional psychological services. This
finding appears surprising because I nternet-based therapies are
suggested to provide more flexibility in terms of time and
location as barriers to access professiona help [2,3,18,26].

As noted earlier, the e-therapy attitude measure also identified
positive assessments about the proposed advantages of
Internet-delivered therapies. Analyses showed positive views
about “e-accessibility.” Respondents were rather optimistic
about the potential of digital therapiesin mental health careto
reach more patients and help them through treatment delivered
viatheInternet. The highest agreement of participantswasfound
for the statement about the expanded public access or reach of
Internet-based therapiesfor peoplewith mental health problems.
In addition, respondents endorsed | nternet-based therapiesas a
valid strategy to bridge waiting time of conventional therapies.
This optimistic assessment was, however, challenged by other
findings. Interestingly, we aso identified a low agreement
regarding the statement that health insurance should cover the
costs for Internet-based therapies. This appeared to contradict
theidentified positive views on the helpfulness of Internet-based
therapies. Thus, these incoherent patterns of ratings could be
interpreted asindicationsfor ambivalent public attitudesin this
surveyed convenient sample of the German-speaking general
popul ation.

Another point to consider was that the 1abeling and mapping of
e-therapy attitudesto factors were associated with uncertainties.
This was because of the commonalities of the 3 factors of the
e-therapy attitude measure. Data analyses suggested that
different dimensions for the assessment of Internet-based
therapieswereinterrelated and partly hard to identify asdistinct
components of attitudes. Although we tried to achieve match
with constructs of the UTAUT [42,43], we were aware that our
self-developed 14-item questionnaire had only a loose
connection to the original framework. For instance, we
understood “perceived usefulness’ in a broader sense, which
included expectations about both the helpfulness of
Internet-delivered treatments for individual adopters and
advances in health care in general. Specific adaptions of the
UTAUT framework to the measurement of public attitudes
toward e-mental health treatment services could be thusthe next
logic step. Furthermore, the conducted EFA resulted in a3-factor
solution for the e-therapy attitude measure, but the 2-factor
solution for the e-attitude measure appeared more plausible
given that fact that the third factor was represented by only 1
item. Hence, the e-therapy attitude measure should be tested
with a representative sample to make definitive conclusions
regarding its structure.

Individual Differencesin Attitudes Toward
I nternet-Delivered Psychotherapy

This study showed significant positive associations between
perceived stress and e-therapy attitudes. Respondents who
reported perceiving more stressful eventswere also morelikely
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to assess Internet-delivered therapies as beneficial. Severa
explanations appear plausible for this finding. Perceived stress
and the increased need for socia support could affect
hel p-seeking intentions; related coping strategies and attitudes
toward seeking help wereidentified in earlier research [33,50].
In addition, the study findings indicated that respondents with
higher perceived distress appeared being more open to future
use of Internet-delivered treatment services, such asiCBT. A
possible reason for this finding is that distressed persons had
sought for professional support on the Internet and were thus
rather ready to use mental health services in comparison to
persons who felt currently less distressed. Another explanation
is that perceived stress had not directly affected attitudes, but
mediated the relationship between individua motives and
intentions to use mental health services, as shown in an earlier
study [50]. Given the exploratory nature of this survey and the
novelty of the e-therapy attitude measure, we did not conduct
mediation analysis. Moreover, it should be also considered that
subjective assessments of current stress perceptions could have
been biased by affective heuristics and contextual clues [61].
Both the novelty of e-mental health treatment services and the
low awareness of Internet-based therapies identified in this
convenience sample could have resulted in participants using
affective heuristics, biasing their assessments about the
usefulness of Internet-delivered therapies toward more neutral
or negative views. The issue of low “e-awareness’ and rather
negative assessments about e-mental health treatment services
was also observed in previous researches [26,48]. This
assumption was supported by the finding that most respondents
of the online samplein thisstudy (83.46%, 1141/1367) reported
being definitely not aware of the existence of Internet-delivered
therapies prior to their survey participation.

To sum up, the evidence base for public attitudes toward
Internet-based therapies is too small to make definite
conclusions. Although this survey provided some insights, it
had limitations. Hence, further research is needed to determine
the role of both perceived stress and “e-awareness’ in public
attitudes toward seeking help on the Internet in case of mental
health problems.

Limitations

This pilot study has several limitations. Consistent with other
studies targeting public attitudes toward e-mental health
[10,26,48], we used a self-developed survey that was not
validated. In addition, convenience sampling in this study could
have been affected by selection bias. This is a common issue
in emental health research [62]. Nonetheless, sample
characteristics of this study were in line with the findings
showing that femal es and well-educated younger persons were
the main groups seeking health information on the Web [63,64]
and engaging with e-mental health interventions[22]. Moreover,
we identified a high percentage of unawareness regarding the
existence of Internet-based therapies. The single item on
“e-awareness’ was also a limitation. Future studies should
consider operationalizing “e-awareness’ using a multi-item
measure with precise descriptions of intervention formats.
Comparisons made in the items of attitude measure were aso
alimitation because conventional therapies might be viewed as
“benchmark” and thus I nternet-based therapies asinferior [26].
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In Germany, Internet-delivered treatments are not covered by
health insurances. Additionally, psychotherapists face legal
barriers to provide Internet-based treatments. This uncertain
legal status could also play arole in forming negative attitudes
regarding the effectiveness or appropriateness of
Internet-delivered psychotherapy. However, this hypothesis
needs further investigation. Additionally, it remains unclear on
which basis respondents have built their opinions about
Internet-delivered therapies. It can be assumed that subjective
definitions of theterm “ Internet-based therapy” varied broadly.
It remains unclear to what extent lacking “e-awareness’ has
affected the willingness to future using Internet-delivered
therapies in case of emotional distress. Moreover, identified
associations between attitudes and perceived stress were weak.
Thetheoretical grounding of the correlational research question
was also not strong. Thus, for further validation purposes, other
constructs than those applied (ie, stress) in this study could be
abetter choice. A final point to consider isthe 3-factor structure
of the measure identified through EFA and related psychometric
issues. This left some questions open. Taken together, the
findings presented in this study should be therefore interpreted
with caution.

Implications

It can be assumed that the ongoing diffusion of e-mental health
services into everyday life will affect attitudes toward using
these services over the course of the next years. Exploring public
attitudestoward e-mental health treatment serviceson aregular
basisis thus recommended throughout different stages of their
implementation into German health care. Experience with these
innovationsislikely to influence public opinions. For instance,
an Australian study [65] demonstrated that both laypersonsand
health professionalswere morelikely to endorse e-mental health
treatments as helpful when they had used them in the past.
Psychoeducational information and e-mental health literacy
could aso improve the acceptability and attitudes toward
I nternet-based therapies[48,66]. Nonethel ess, it should be noted
that the role of “e-awareness’ in attitudes toward
Internet-delivered therapiesis still understudied [26,48]. There
are indications that lacking e-awareness is an obstacle for
assessments, resulting in more negative views about e-mental
health services [26]. However, in this study we used a vague
definition of Internet-based therapies that might have resulted
in an overweight of negative assessments. Participants in this
pilot study were asked to assess their views on Internet-based
therapies, regardless of medical indication, intervention type,
or delivery mode of Internet-based therapies. It is possible that
presenting specific types or provison modes of
Internet-delivered therapiesin the survey instruction could have
resulted in type-specific differences in e-therapy attitudes, as
previous research suggested [10,26,48]. Therefore, different
aspects of Internet-based therapies should be considered in the
measurement of attitudes to provide deeper insights into the
“black box” of individual determinants underlying the adoption
of emental health treatments [67]. For this purpose, the
psychometric assessment of e-therapy attitudes could be
combined with qualitative methods, such asin-depth interviews

Apolinario-Hagen et d

[7] or focus group discussions [9]. Because qualitative
approaches require substantially more resources as well as
efforts in comparison to quantitative surveys, mixed methods
could be a viable strategy to improve the operationalization of
constructsin surveystargeting e-therapy attitudesin nonclinical
populations.

The findings of this study directed to options to improve the
psychometric assessments of attitudes toward Internet-based
therapies. As modification of the study design, descriptions of
specific formats of Internet-delivered therapies to determine
type-specific preferences should be included in the instruction
of the e-therapy attitude measure. Another modification for the
e-therapy attitude measure we considered was the empl oyment
of additional items reflecting disadvantages, concerns, and
psychological barriers. For instance, barriers to seek help such
as the stigma of mental illness could be diminished on the
Internet [27] besides misunderstandings and fal seinterpretations
[68], impersona communication [59], or concerns about privacy
and data security [10,27,30,55]. We integrated these aspectsin
arevised version of e-attitude measure [69]. Based on the EFA
presented in this study, we excluded 2 items with high loading
scores on more than 1 factor (ie, items 6 and 10) and added 5
novel statements reflecting data security concerns, benefits of
anonymous access, risk of misunderstanding, and unequal
accessibility for underprivileged populations. With thisrevised
17-item measure, we expect to cover more components of
e-therapy attitudes as it appeared to be a multidimensional
construct.

Finally, despite our broad recruitment strategy we had a highly
selected sample consisting mainly of young adults and females.
Although more female than male persons seek help for mental
problems and attend psychotherapy [51], future studies should
aimto explore attitudes of populations underrepresented in most
studies, such as young men [70]. Given that Internet-delivered
therapies such as iCBT mostly reach similar populations as
traditional face-to-face CBT [21,62], expanding the public
access to professional help remains a great chalenge.
Understanding the views and needs of abroad range of potential
adopters in public health could be a crucial next step to reach
more or hard-to-reach persons from the general population.

Conclusions

Thisstudy reveal ed mostly negative, ambiva ent attitudestoward
Internet-delivered therapies with poor “e-awareness’ in the
German-speaking general population. However, e-mental health
research scoping on public attitudes toward e-mental health
treatments is still in its infancy. The self-developed measure,
marginal e-awareness, and the nonrepresentative sample were
limitations of this study. Hence, further research regarding the
development and validation of measures is recommended to
shed more light into the “black box” of public perceptions of
Internet-based therapies. Nonetheless, active participation of
both citizens and patientsin the devel opment of Internet-based
interventions isimportant, and thus future research should aim
to extend options for innovative ways to assess public attitudes
toward e-mental health treatment services.
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Abstract

Background: Studies show that the Internet has become an influential source of information for people experiencing serious
psychiatric conditions such as schizophrenia spectrum disorders or other psychotic disorders, among which the rate of Internet
usersis growing, with rates ranging from 33.3% to 79.5% given the country. Between 20.5% and 56.4% of these Internet users
seek mental health information.

Objective: Focusing on this population’s Web searches about their mental health, this paper examines what type of content
they look for and what could be the benefits and disadvantages of this navigation.

Methods: We conducted a literature review through medical and psychological databases between 2000 and 2015 using the
keywords “Internet,” “Web,” “virtual,” “health information,” “schizophrenia,” “psychosis,” “e-menta health,” “e-support,” and
“telepsychiatry.”

Results: People experiencing schizophrenia spectrum disorders or other psychotic disorders wish to find on the Internet trustful,
nonstigmatizing information about their disease, flexibility, security standards, and positive peer-to-peer exchanges. E-mental
health also appearsto be desired by a substantial proportion of them. In thisfield, the current developments towards intervention
and early prevention in the areas of depression and bipolar and anxiety disorders become more and more operational for
schizophrenia spectrum disorders and other psychotic disordersaswell. The many benefits of the Internet as a source of information
and support, such as empowerment, enhancement of self-esteem, relief from peer information, better social interactions, and more
available care, seem to outbalance the difficulties.

Conclusions: In this paper, after discussing the challenges related to the various aspects of the emergence of the Internet into
the life of people experiencing schizophrenia spectrum disorders or other psychotic disorders, we will suggest areas of future
research and practical recommendations for this major transition.

(JMIR Ment Health 2017;4(1):€1) doi:10.2196/mental.5946
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Internet; health information; e-mental health; e-support; schizophrenia spectrum disorders; psychotic disorders

http://mental .jmir.org/2017/1/el/ JMIR Ment Health 2017 | vol. 4 | iss. 1| el | p.44
(page number not for citation purposes)


mailto:muriellevillani@gmail.com
http://dx.doi.org/10.2196/mental.5946
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Introduction

Health information—seeking isthe most common online activity
in today’s world [1], and 50 million websites are devoted to
health-related information [2]. Internet, social media, and online
technologies have become powerful tools in the mental health
sector, leading transformationsthat go from infodemiology and
infoveillance—the monitoring of suicidal tendancies [3-6] or
medical antidepressants prescription behaviors[7], for example,
with a Google Trends-based approach—to crowdsourcing for
conducting randomized trials for the purpose of scientific
research [8], not to mention the delivery of evidence-based
therapiestargeting various mental illnesses[9,10]. Some thought
papers have studied the evolution of telepsychiatry, also called
“e-mental health care,” wherethisexpression definesa* practice
supported by electronic processes and communication,
(including) mental health applications and links on mobile
phones’ and services of “information (delivering), peer support
services, computer- and Internet-based programs, virtual
applications, and games, as well as real time interaction with
trained clinicians’ [11]. Thus, a large variety of interventions
are designated alternatively by the terms eHealth and e-support
or mHealth and m-support when online technol ogies are reached
via mobile or smartphone. Research has stressed the fact that
this emerging kind of support is a cost-effective and ongoing
resource that defies geographical, timely, and socia barriers
(the “mental health gap”) [12,13] without replacing the
traditional system [14,15]. While there has been anincreasein
the number of people using the Internet for information and
support relating to mental health disorders, available
resources—from psychoeducation to self-help therapy,
peer-to-peer support forums, and e-counseling—focus mainly
on depression, anxiety, and bipolar disorder, with a particular
interest in the monitoring of signsand symptoms by smartphone
or digital application [10], together with psychoeducational
programs [9] and not so much on schizophrenia spectrum
disorders or other psychotic disorders.

People facing severe psychiatric conditions have become more
and more activein their treatment and care plan, which is partly
due to the legal evolutions of the last decades but also an
increasing empowerment of people experiencing mental illnesses
and their representing associations[16,17]. Getting information
on their disease by themselves contributes to this new balance
in the relationship with their doctor. Finally, the change of
paradigm about schizophrenia spectrum disorders or other
psychotic disorders in the scientific community, with the
emergence of the possibility of recovery [18], giving hope to
peopl e experiencing those mental illnesses, has also encouraged
them to actively seek help, support, and reassurance by using
different resources. The Internet is one of those resources and
offers unprecedented access to information shared by
professionals and peers.

People experiencing stigma, who avoid face-to-face contacts
as much as possible, are more likely to use the Internet for
accessing health information than those with conditionsthat do
not come with negative stereotypes [19]. People with
schizophrenia, a disease that is particularly subject to stigma
[20-23], should be well represented among Internet users. Asa
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general background, the relatively scarce but quickly growing
body of research on the use of the Internet for mental
health—related information among peopl e experiencing serious
psychiatric conditions showsthat in developed countrieswhere
there are avail abl e studies on this matter, more and more people
living with such conditions use the Internet and a relatively
substantial proportion does so in order to access mental health
information. Indeed, in populations specifically constituted of
people experiencing severe psychiatric conditions, the
percentage of Internet users ranged from 33.3% in 2009 the
United States [24] to 62.6% in 2008 in Switzerland [25] and
79.5% in 2014 in Germany [26], with the highest rates
corresponding to the latest studies. The percentage of people
with a serious mental illness or psychiatric condition seeking
health-related information on the Internet was 42.9% in
Switzerland [25], 53% in the United States [24], and 56.36%
in Germany [26]. A recent American study about the
connectivity of peoplewith schizophreniainvestigated the daily
use of social media network websites and found that 27% of
the participants used these sites everyday [27]. The predictive
factors of thisusage are various, including young age and higher
education [24], knowledge of English, and private Internet
access [25]. As one can aso access the Internet through
smartphones, the prevalence of smartphone usage among people
experiencing schizophrenia is also of interest. In this area,
studies have found that a large majority of participants had a
cell phone, knew how to text, and were able to use cell phones
with few problems [27-29]. The link with specific diagnoses
and their severity is controversia: while some studies highlight
that people experiencing schizophrenia have a lower access to
the Internet due to financial problems, an itinerant way of life,
or alow education level [1], more recent research studies have
found that the actual Internet usage is not different for these
persons [26,30].

In this evolving context, it seems important to further explore
the use of the Internet among peopl e experiencing schizophrenia
or other psychotic disorders in relationship to their mental
health. Our specific research questions include the content of
the information looked for and retrieved; the benefits in terms
of empowerment, stigmaresistance, coping, social interactions,
management of the care process, and clinical improvement; and
the difficultiesthey might encounter (for example, the potential
risk of aggravating symptoms) in comparison with the absence
of use of the Internet. We then suggest recommendations about
practical evolutionsin this promising field.

Methods

The aim of our review is to identify published literature that
would help assess the Internet and Internet-based technology
use by people experiencing schizophrenia spectrum disorders
or other psychotic disorders, in particul ar regarding information
about their health. The scope of our research included people
experiencing schizophrenia spectrum disorders aswell as other
psychotic disorders [31]. However, we have included in our
review some studies investigating people experiencing
schizophrenia spectrum disorders or other psychotic disorders
Internet use while sometimes using other terminologies, such
as “psychosis,” “severe or serious mental illness,” or “serious
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psychiatric conditions or disorders.” We focused on definitions
of Internet use that did not specifically addressed addiction
issues or the use of avirtual environment as a therapy in itself.

The analysis of people experiencing schizophrenia spectrum
disorders or other psychotic disorders Internet use being
relatively recent, most of the studies in that field include small
populations and heterogeneous methodol ogies, which presents
anincreased risk of error in the context of ameta-analysis[21].
Consequently, we have done as much as we could to
approximate a systematic review by following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines; indeed, our motivation was not to measure the
effectiveness of Internet use for our target population but to
discuss specific aspects of the evolution in this matter in both
a contextual and atheoretical approach.

Therefore, we conducted aliterature review through the medical
and psychological databases Psyclnfo, PsycArticles, SantéPsy,
Cairn, Medline, Wiley Interscience, and PubPsych between
2000 and 2015 (including those complete years) using the
keywords “Internet,” “Web,” “virtual,” “health information,”
“schizophrenia,” and “ psychosis.” Articles were included only
if their scope addressed mainly or subsequently a population
with schizophrenia spectrum and other psychotic disorders and
if their main topic was related to their Internet use or
Internet-based technologies use. Pertinent articles retrieved
allowed us to broaden our search, for example, by using
additional keywords (“eMental health” “eSupport,’
“telepsychiatry,” “mobile” “onling”). Subsequently, all
additional relevant articles cited in reference lists were added
to our sources of information.

Out of 85 papers retrieved, 11 were removed as outside of our
scope and 45 articles were identified as pertinent for our
research, read in full text, and used for this paper with their
main qualitative and quantitative findings recorded. The body
of articles analyzed allowed us to identify themes and issues
that are described in our results. Each included article was then
re-reviewed in the light of the themes that emerged from our
first analysis. The remaining 29 more general papers were kept
in order to feed the discussion and are quoted in the paper as
well.

Results

What Are People Experiencing Schizophrenia
Spectrum Disorders or Other Psychotic Disorders
L ooking for on the Internet?

Type of Information Requested

In most of the cases, people experiencing schizophrenia
spectrum disorders or other psychotic disorderswho areregular
or occasional Internet users seek health-related information
[15,25,26]. With an average contact with their doctor lasting
about 15 minutes every 6 months, one can understand that
people experiencing schizophrenia may be tempted to seek
information on their own [2]. Kalckreuth et al [26] have ranked
the different kinds of health information for which people
experiencing psychiatric conditions look. General information
about mental disorders such as explanations about diagnosis,

http://mental .jmir.org/2017/1/el/

Villani & Kovess-Masfety

symptoms, and prognosis comesfirst (32%), followed by general
information on medication such as description of secondary
effects (25%). Connected people experiencing severe mental
illness also look for information about mental health services:
where and how to access them, what quality to expect (22%),
and platforms of exchange with peers (11%) or professionals
(10%) [26].

A qualitative Austrian study investigating the nature and
consequences of health-related Internet use among people
experiencing schizophrenia spectrum disorders [32] reported
that the Internet is an important and influential source of
information for them and that their behavior on the Internet is
not significantly different from nonaffected people’s behavior.
Their subjects of interest on the Internet are general information
about schizophrenia, treatments and secondary effects
(especially about how to avoid them), diagnosis verification,
services access and evaluation, risk factors, and causes [32].

Preferences About | nternet Site Characteristics

The Austrian study, analyzing 26 individual semistructured
interviews, identified precise elements concerning the content
and quality that people experiencing schizophrenia spectrum
disorders or other psychotic disorders are searching for on the
Web while accessing information about their mental health
problem. The quality and reliability of Internet information is
judged overall satisfactory by them, with apreferencefor officia
pages from universities and magazines over private pages or
chat rooms. The evaluation by the usersisafunction of clarity;
usefulness; transparency; advice of family, friends, and relatives;
and the link with the users' personal experience. It appears that
peopl e experiencing schizophrenia spectrum disorders or other
psychotic disorders mainly seek clear, objective, scientific, and
actively “destigmatizing” information. They value the points
of view and positive case stories of people experiencing the
same mental illness, further education about drugs, more doctor
recommendations of good websites, and more opportunitiesto
discuss with their doctor about what is found on the Internet
[32].

Use of Peer-to-Peer Exchanges

Among Internet users experiencing schizophrenia spectrum
disorders or other psychotic disorders, those with a higher
frequency of access also used it as social media [26] or a
possihility of disclosure[15]. Research analyzing 1200 postings
of 576 usersin 12 international schizophrenia Internet forums
[33] established that, within this kind of usage, people
experiencing schizophrenia spectrum disorders or other
psychotic disorders’ goalsareto find and exchangeinformation
mainly about diagnosisand daily problems, such as medication,
with peers. Interestingly, on the relatively small number of
existing schizophrenia forums, one can find that affected users
have the same behavior as any other user. Their preferred
self-help mechanisms are disclosure and providing information,
followed by sharing emotions. The main pursued goa is to
exchange information. Other valuable characteristics of Internet
forums for them are anonymity and a limited level of
commitment [33]. As far as peer-to-peer exchanges are
concerned, people experiencing schizophrenia spectrum
disorders or other psychotic disorders who are already users
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have expressed wishes for structured, moderated, and secure
support forums[32].

Use of e-Support and m-Support

Taking place in a digital and virtual environment, Internet
interventions designed for people experiencing schizophrenia
spectrum disordersor other psychotic disorders have no delivery
costs and alow dissemination of specialized interventions
without geographic barriers. They can reduce perceived stigma
by eliminating face-to-face contacts, which can be particularly
appreciated in the context of this condition. Last, they can
provide ongoing resources that are available at any time of day
and night [14,34,35]. The Internet is also well adapted to the
challenges of early intervention, asit appears particularly useful
for young people. In addition, the disinhibiting effect of online
communications and the suppression of face-to-face contact
present interesting opportunities for those who are socially
impaired [32].

Service users have expressed interest in those digital
interventions that complement or supplement real world
initiatives. The German study cited earlier established that
among I nternet users experiencing psychiatric conditions, 27.6%
wished to take part in Web-based programs for mental health
self-management [26]. Other research studies have shown that
amajority of participants expressed an interest in text message
medication reminders after hospital discharge [29] and that
young people and other tech-friendly people experiencing
psychosis generally ask for more connectivity in treatment
[36,37].

Consequently, Internet-based interventions for schizophrenia
spectrum disorders or other psychotic disorders have been
studied as pilot protocols and are becoming more and more
operational [14,34,35]:

« Online peer support forums, which have showed robust
links with empowerment and recovery, if structured and
moderated (otherwise, the level of distress can be raised)
[14] or online peer-based support programs [ 35,38]

+ Online patient psychoeducation [39], which is a
cost-effective and acceptable method preferred by younger
people [36] and those familiar with new technologies

«  Web-based cognitive behavioral therapiesusing interactive
exercises and multimedia materials (eg, video, audio) and
targeting specific problems such as auditory hallucinations
[40Q], social cognition [41], or depression on mood and
positive symptoms [42]

« Virtual reality programs targeting 3 dimensions of social
behavior: facial emotion recognition, social anxiety, and
conversation time [43]

« Tablet computers using multimedia tools to promote
personal recovery [44]

«  Mobile-based interventions, which offer, with easy-to-use
phones, great promise for transforming treatment delivery
in addressing psychosis and the opportunity to deliver
evidence-based tailored interventions;, enable real-time
support; gather ecologically valid information; efficiently
control signs of relapse [45]; and improve medication
adherence, auditory hallucination prevalence, and social
interactions [46]
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Online family interventions, which improve accessibility
and knowledge for family

Early intervention, which can be revolutionized by new
technologies with the access to and the engagement with
specialized early intervention services offering an extended
support and a comprehensive risk management framework
[14,37]

Examples of Existing Technologies

Personal Control in Rehabilitation

This is an Internet platform for people experiencing
schizophrenia spectrum disorders or other psychotic disorders
and their caregivers in the Netherlands that has provided
satisfaction to its users and proved to be helpful in reaching
more self-management by service users; facilitating
communi cation between them and their caregivers; and matching
treatment, support, and relapse prevention [47]. The service
users have been able to communi cate, make appointments, give
feedback, and look for information about the disease and its
treatment. Thetool has enabled them to gain better accessibility
to caregivers, maintain contacts with peers experiencing the
same mental illness, and describe experiences. They have felt
relief in being able to write down worries and questions. They
have expressed the need for more focus on rehabilitation and
less on disease and treatment, more attention on improving
personal skills, more interactivity, and more possibilities to
control who could look into their personal data. The use was
not informal; both peopl e experiencing schizophrenia spectrum
disorders or other psychotic disorders and caregivers had to be
actively involved and alert to new messages and react within a
certain time and period agreed upon. For the caregivers, the
benefits of the experience have been to be ableto identify worse
functioning earlier and react more quickly. Contrary to what
they feared, both the number of face-to-face contacts and shorter
contacts by email or telephone increased. For the mental health
organization, improvements have included more efficient
communications, saving time, and more knowledge regarding
the care process. For the future, the authors suggest that the tool
should be integrated into the daily routine of caregivers,
synchronized with the electronic patient record and upgraded
with new functionalitieslike screen-to-screen communications,
short message service reminders, electronic dictionary of
medical concepts, shared-decision making, and self-management
modules for people experiencing schizophrenia spectrum
disorders or other psychotic disorders [47].

Schizophrenia-Window-of-Hope.Com

This South African Internet resource was dedicated to people
experiencing schizophrenia spectrum disorders or other
psychotic disorderswith the expectation that an Internet resource
would be beneficial intermsof psychoeducation and information
for people living far away from health centers and for those
experiencing stigma. The benefits, analyzed through informal
feedback, have been to extend the information and education
possihilities beyond the clinical consultation, which has obvious
time constraints, and to offer anonymity to users [48].

JMIR Ment Health 2017 | vol. 4 | iss. 1 | el | p.47
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

e-Motional Training

An online program addressing the social cognition of people
experiencing schizophrenia spectrum disorders or other
psychotic disorders in Spain, this neuropsychological
rehabilitation based on short duration exercises, tutorias, and
a short animated film was shown to be a viable, easy to
understand, and pleasant program with significant results on
several socia cognition variables [41].

Horyzon

This Australian moderated online social therapy for long-term
recovery in first episode psychosis, designed for computer and
I nternet-enabled mobile devices (smartphones and tabl ets) and
using peer-to-peer social networking, individualy tailored
interactive psychosocial interventions, and the involvement of
expert and peer moderators, showed a high system usage with
no incidents and asignificant reduction in depressive symptoms
[35].

Self-Management and Recovery Technology Therapy

Thisdigital protocol designed to promote recovery in psychosis
has been elaborated, following key processes in
self-management and recovery aswell as symptom monitoring,
coping enhancement, and behavior change material, around 7
topics. recovery, managing stress, physical hedth, “me’
empowerment, relationships, and life. The Self-Management
and Recovery Technology (SMART) sessions are delivered
through a website accessible via tablets with a mental health
worker being present and assisting the self-management of the
tool. The intervention is currently being evaluated through a
randomized controlled trial [44].

Web-Based I nformed Consent Process

Even the informed consent processis now tested in Web-based
versions as tools for enhancing the informed consent process
in schizophrenia research. A Web-based protocol has proved
to be not only feasible but more effective than printed consent
forms because of greater interactivity and flexibility. The other
asset of thiskind of processisthat it iseasily disseminated [49].

Benefits and Challenges of Internet Use for People
Experiencing Schizophrenia Spectrum Disorders or
Other Psychotic Disorders

Benefits of Internet Use for This Population

Empowerment Through Knowledge and Peer-to-Peer Help

Authors generally converge to say that the use of the Internet
empowers peopl e experiencing schizophrenia spectrum disorders
or other psychotic disorders by alowing them to better
understanding their disease and gaining knowledge [32]. Also,
robust associations have been identified between peer support,
empowerment, and recovery [17]. Online peer-to-peer forums
enhance coping, self-esteem, and reassurance [33] and provide
relief from information exchange and support [32]. They are
likely to produce positive outcomes, especialy when
professionally moderated and focused on self-efficacy, problem
solving, and social recovery [14].
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Challenging Stigma and Self-Stigma

Asapopulation suffering from especially strong stigma[20-23]
and self-stigma[21], away of internalizing negative stereotypes
[50-53], people experiencing schizophrenia spectrum disorders
or other psychotic disorders may find ways to challenge those
adverse stereotypes thanks to Internet use or Internet
interventions. Precisdly, interacting with peers online can create
greater social connectedness and feglings of group belonging
that strengthen stigma resistance [54]. The Internet has the
capacity to easily offer contacts with peers within one's
marginalized group as well as disclosure possibilities, both of
those being key dimensions of stigmareduction strategies[55].

Well-Adapted M edia

The Internet provides better social interactions [56] because it
reduces social anxiety [32]. Social opportunities offered by the
Internet to peopl e experiencing schizophrenia spectrum disorders
or other psychotic disorders represent an interesting research
field, as the Web offers a semiprotected and less stigmatized
socia environment. Affected users have shown no difference
compared with control group when creating virtual, realistic,
or emotional relationships viathe Internet. Research exploring
Web-browsing habits of 143 individuals experiencing
schizophrenia spectrum disorders or other psychotic disorders
compared to those of individuals with nonpsychotic disorders
and healthy volunteers has established that almost 80% of the
group with psychoses wished to create social connections on
the Internet [56]. Although this was tempered by the severity
of illness, peopl e experiencing schizophrenia spectrum disorders
or other psychotic disorders managed to establish contacts
leading to real-life relationships, both friendly and romantic,
just asthe control group did. This population even formed more
virtual relationships with less access to the Internet and less
Web-browsing time, as if they were using the majority of their
time to form social connections. The Internet seems useful for
them because there is not the same need for preliminary social
skills and motivation. The authors concluded that the Internet
represents a promising tool for rehabilitating people
experiencing schizophrenia spectrum disorders or other
psychotic disorders by providing an accessible platform to socia
interactions [56].

The other characteristics of the Internet that seem beneficial for
peopl e experiencing schizophrenia spectrum disorders or other
psychotic disorders are the absence of hierarchy and thelimited
level of commitment [32]. Also, the Web'stechnical specificities
facilitate multimodal expression including sound, image, and
text in an idiosyncratic way that allows the expression of
emotions about the disease that seems to suit people
experiencing schizophrenia spectrum disorders or other
psychotic disorders [32].

More Available Care

As we stressed earlier, the Internet, through e-mental health,
offersflexibility and connectivity, which means more available
care [57]. This is particularly valuable for those who have
difficulties accessing health and mental hedth care either
because of arural environment or because of limitations due to
anticipated discrimination and self-stigma that prevent them
from going to the doctor [40,58]. This is also important with
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regard to specific treatment deliveries, such as cognitive
behavior therapy, for which there arealimited number of trained
clinicians [40].

Efficacy and Clinical | mprovement

In general, recent studies highlight the benefits for people
experiencing schizophrenia spectrum disorders or other
psychotic disorders of using Web-based support systems, for
example, by assessing service users physical, psychological,
and social conditions despite their cognitive problems [59].
Recent experiences show that innovative and flexible
interventions that integrate different technologies (eg, mobile
phones, chat rooms), evidence-based therapy, and peer and
professional support are likely to be the most acceptable and
effective for users [14]. Also, the genera conclusion of these
protocolsisthat I nternet-based support hasthe potential to foster
global recovery in people experiencing schizophreniaspectrum
disorders or other psychoatic disorders beyond what is possible
intraditional interventionswithout interfering with face-to-face
mental health care: it supplements existing services and
augments traditional relationships rather than replacing them
[14,34,35].

That being said, while acceptability and feasibility of
Internet-based interventions designed for people experiencing
schizophrenia spectrum disorders or other psychotic disorders
have been well established by several recent studies
[27,28,34,60-64], reviews in this field of research have
concluded that only afew studies have shown clinical efficacy
with a robust methodology and on a quantitatively sufficient
population [34,39]; aso, people included in the studies were
generaly clinically stable, which could represent abiasin this
area. Although very promising in terms of outcomes,
I nternet-based interventionsincluding online, social media, and
mobiletechnol ogies demand further investigation through larger
controlled studies [34].

Challenges of Internet Use for This Population

The Disease | tself

Specific difficulties that people experiencing schizophrenia
spectrum disorders or other psychotic disorders may encounter
with the Internet as a source of information are stimulus
overflow, incapacity to overcome the abundance of information,
lack of concentration, lack of energy, paranoid ideas, reactive
symptoms, and the need to distance themselves from
illness-related topics in order to enhance recovery [32]. Also,
a study conducted in Greece on 30 outpatients experiencing
psychosisand acontrol group of 71 participantsfrom the general
population has underlined that the risk of Internet addiction
could be higher for those with a psychosis, a low self-esteem,
and difficult interpersonal relationships [65].

With a highly probable link to the disease, there are other
reasons not to go on the Internet to seek information, such as
lack of access, financial problems, difficulties in the use of
technology, fear of viruses, fear of addiction, preference of other
sources, expectation of low quality, information request already
satisfied through another mean, lack of interest, or preference
to receive information from the doctor [32].
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Perceived I mpact on the Relationship With the Doctor

Another difficulty encountered by people experiencing
schizophrenia spectrum disorders or other psychotic disorders
using the Internet as a source of information is related to their
subjective perception that the I nternet could modify their attitude
toward medication and their relationship to their doctor.
Regarding the medication, Internet-retrieved information,
especialy about side effects, could lead to a more critical
atitude toward one's own medication. Therefore, the
information found on the Internet should be discussed with the
doctor, but it is far from being systematically the case, mainly
because the people experiencing schizophreniafear that doctors
could feel criticized and that they will not change their vision.
However, the hierarchic relationship is perceived as modified
by the use of the Internet as a source of information by the
patient. Theserelationship changes depend on the quality of the
former relationship [32].

Flawsin Dedicated Internet Sites

As Schrank and colleagues [32] have stressed, the nature of
Internet sites dedicated to schizophrenia and psychoses can be
problematic aswell. Indeed, difficultiesrelated not to the people
experiencing schizophrenia spectrum disorders or other
psychotic disorders themselves but to the sites dedicated to
schizophreniaare that these are generally difficult to read. Other
authors confirm that these sites are especialy difficult to read
and navigate [66,67]. Also, the available information is often
limited. In an investigation of what schizophrenia-related
information is available on the Internet, a survey of 21
schizophrenia sites showed that although 67% of them did
contain information about related health problems such as
weight gain dueto medication, in more than ahalf of these sites,
this content was limited to user-generated comments and
represented |ess than one paragraph of information [2].

Also of concern is the relationship between drug company
funding of websites and their content; the study by Read [3]
highlighted that 58% of schizophreniawebsites receive funding
from drug companies and that these sites are more likely to
espouse biogenetic causes rather than psychosocia ones;
emphasize medication rather than psychosocial treatment;
portray schizophrenia as a debilitating, devastating, and
long-term illness; and link violence to quitting medication. In
conclusion, drug company money has an impact on the content
of websites in the sense that perspectives and statements
expected to increase drug sales are more likely to appear on
drug company—funded websites [3].

In general, there is a lack of ethical control, monitoring, and
evaluation of mental health websites [68], which makes their
userisky for young people experiencing mental illnesswho are
used to navigating online on their own, often for some years
[69]. Thereare not enough security standards [ 70]; for example,
only 50% of Web-based information on the treatment of
schizophreniaand attention deficit hyperactivity disorder advises
to clarify information with a professional [66]. These risks are
important to take into consideration when it comesto vulnerable
populations.

Although interactivity is generally sought by people
experiencing schizophrenia spectrum disorders or other
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psychotic disorders, sites devoted to schizophrenia and
psychoses offer limited interactivity when compared to other
information sites [71].

Attrition Rate of e-Mental Health Programs

In the field of other mental diseases such as bipolar disorder,
an obstacle congtituted by the high rate of attrition of the
programs has been identified in the process of e-mental health
care and delivery. Indeed, in an attempt to explore the
phenomenon of participant adherence, an Australian study
surveyed 358 people included in an online psychoeducation
program for individuals newly diagnosed with bipolar disorder
[72]. The results showed that many of the reasons for leaving
the program were independent from program factors (for
example, acute phases of bipolar disorder or clinical recruitment
setting). But some program specificities had an influence on
attrition, in particular the information being too general and not
personally tailored or supported by an expert patient “informed
supporter.” The attrition rate (26.5%) was equivalent to the one
of the other Internet interventions (31% average) from the
systematic review of 19 Internet-based psychological treatment
programs, but, surprisingly, lower than the rate found in a
meta-analysis of 125 studies about psychotherapy programs
delivered face-to-face. While these results demand to be verified
on a target population of persons experiencing schizophrenia
or other psychotic disorders, they appear in favor of personalized
and guided interventions rather than fully automated
interventions [72].

Discussion

Summary

Even if the Internet has shown its effectiveness in many areas,
the“Internet paradox” isanew paradigm telling usthat it could
in the long term lead to adecline in general mental well-being,
especially through the use of social networks like Facebook or
other networks[11,73]. Developing its access and functionalities
for people experiencing schizophrenia spectrum disorders or
other psychotic disorders might then seem risky or useless.
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However, our review of the literature suggests that despite the
ethical and security issues raised by some studies [66,68,70],
the Internet is likely to offer mental health services that are
effective as interventions [14,37,45,48,59] and relapse
prevention tools [10,14,45,47] in the field of severe mental
disorders such as schizophrenia spectrum disorders or other
psychotic disorders. Getting health information on the Internet
and being ableto manage one's mental disorder with Web-based
tools helps people experiencing schizophrenia spectrum
disorders or other psychotic disorders to participate to medical
decision-making processes, gain empowerment, and balance
relationships with doctors [9,32,33]. In addition, the Internet
might well propose specific opportunities in terms of social
interactions for people experiencing those illnesses, who are
often impaired in the social domain [14,56].

Yet, according to our literature review, information about the
way people experiencing schizophrenia spectrum disorders or
other psychotic disorders use the Internet regarding their health
is not available in every country. As we mentioned in our
introduction, the proportion of Internet users in this target
population is higher in the most recent studies, which seemsto
reflect the evolution in the general population. The rates given
by the available studies as well as rates of mental health
information—seeking  activities among Internet  users
experiencing those conditions, when possible, are presented in
Table 1.

This should lead us to ask ourselves if similar proportions are
to be observed in other countries with similar Internet access
possibilities. Thisareaof research requiresfurther devel opment
in order to ascertain if, depending on the country they livein,
the habits of people experiencing schizophrenia spectrum
disorders or other psychotic disorders vary in their use of the
Internet, if they are ableto find the content that they arelooking
for, and if the specific developments and tools to be used are
plenty or scarce. Of course, the fact that no study has been
published on the matter in a given country does not mean that
there is no available Internet-based content that persons
experiencing schizophrenia spectrum disorders or other
psychotic disorders can access regularly to find information
about their mental health or even e-mental health support.

Table 1. Internet use of people experiencing schizophrenia spectrum disorders or other psychotic disorders by country of research.

Service users Switzerland [25] United States [24] United States [27] Australia, New Zedland[1] Germany [26]
N=319 N=100 N=80 N=71 N=337
n (%) n (%) n (%) n (%) n (%)
Percentage using the 200 (62.6) 34 (34) 80 (48) — 268 (79.5)
Web
Percentage seeking 137 (42.9) 19 (53) — 71(35.2) 190 (56.4)

health information online

However, a country-by-country approach remainslimited inits
conception, asthe Internet is by definition aworldwide platform
aslong as one has a sufficient knowledge of English. From our
sources, papers focusing on ethical and security issues in the
use of the Internet by people experiencing psychiatric conditions
like schizophrenia spectrum disorders or other psychotic
disorders had all adopted a global approach and had found
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similar challengesin the studied dedicated I nternet siteswithout
establishing any specificity according to their geographic origin
[68,70,74]. Therefore, the Internet’s nature itself could explain
that research studies analyzing advantages and challenges for
peopl e experiencing schizophrenia spectrum disorders or other
psychotic disorders using the Internet about their mental health
prefer to addressissues globally. Yet, specificitiesin the access
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to the Internet and new technologies linked to the habits and
preferences of this target population remains interesting to
evaluate with a country-specific approach from a public health
perspective.

Future research studies could aso usefully aim to confirm if
thereisalink between diagnosis and use of the Internet. Indeed,
this link remains insufficiently explored, namely by a few
studies that found contradictory results. For example, an
Australian survey conducted in 2011 on 71 peopl e experiencing
schizophrenia spectrum disorders or other psychotic disorders
recruited from both community and inpatient settings and 238
general practice attendees on their use of different media to
obtain information on health matters found that people with
psychotic disorders had less access to the Internet due to
financia difficulties, a frequently itinerant way of life, and a
lower educational level. Only those with higher education placed
animportant level of trust in the Internet asahealth information
source [1].

Another study conducted in Germany involving 337 people
recruited in a psychiatric facility showed on the contrary that
the Internet use of the psychiatric population corresponded to
the use of the general population and that there was no
significant difference between the included diagnoses, that is
to say schizophrenia and affective, neurotic, stress-related, and
somatoform disorders[26,30]. The different methodol ogies and
populations used in these research studies do not allow direct
comparisons but imply that there is a need to further explore
these results.

The limits of our review are related to the diversity of
populations used in the articles reviewed, with different types
of recruitments (within psychiatric facilities or not) and
sometimes multiple terminologies or even diagnosis being
considered. Indeed, we have chosen to include pertinent or
important studiesthat sometimes used other terminologies than
our defined focus (schizophrenia spectrum disorders or other
psychotic disorders), for example, “psychosis” “severe or
serious mental illness,” or “serious psychiatric conditions or
disorders” While such terminologies include schizophrenia
spectrum disorders and other psychotic disorders, some of these
studies (although rare in our review) focused on broader
populations, for example, people experiencing bipolar disorders
with psychotic features, which could represent a bias. Another
difficulty isthe fact that most of the research studies discussed
in our review concern small to very small populations. Also,
the small humber of studies focusing on specific countries and
their offeringsin thisarea could not allow usto establish reliable
comparisons between them. Furthermore, being a literature
review, our study lacks an up-to-date clinical perspective that
would aim to investigate some of the research leads identified
in this section. Finally, an important limit to our research isthat
inthe field of new technologies things evolve quickly and have
to be constantly reeval uated.

Conclusion and Recommendations

Many issues are raised concerning the access to the Internet by
peopl e experiencing schizophrenia spectrum disorders or other
psychotic disorders, as well as the impact of the Internet as a

http://mental .jmir.org/2017/1/el/

Villani & Kovess-Masfety

source of mental health information; the compliance and
relationship with doctors; and the readability, quality, and
security of specialized websites and interventions. However,
the benefits seem to outbal ance the disadvantages asfar asusers
wishes and needs are addressed. In any case, the available
literature has established that the Internet isaready an important
and influential source of information and support for people
experiencing schizophrenia spectrum disorders or other
psychotic disorders and that a significant proportion of users
have shown an interest for Internet interventions in the context
of their treatment. Most of the existing interventions have shown
good feasibility and acceptability. The remaining challenge is
to strengthen and generalize the evaluation regarding clinical
efficacy. Taking that evolution into account, we have outlined
in this paper some recommendations that seem key to us to
continue the move toward e-mental health, which alongside
with the traditional system will shape the future of care for
persons experiencing schizophrenia spectrum disorders or other
psychotic disorders:

«  Generalize structured and moderated access to the Internet
for people experiencing schizophrenia spectrum disorders
or other psychotic disorders.

- Inform doctors about alternative sources of information to
suggest (or not) to people experiencing schizophrenia
spectrum disorders or other psychotic disorders. Some
authors suggest that doctors should be knowledgeable not
only about medication and secondary effects but al so about
alternative sources of information available for people
experiencing schizophrenia spectrum disorders or other
psychotic disorders on this matter, and they should in
particular be able to advise service users about what is or
is not available on the Internet and to advise the creators
of schizophrenia websites about what kind of information
is needed.

- Involve doctors and integrate the insights from people
experiencing schizophrenia spectrum disorders or other
psychotic disorders in the creation of specialized websites
and in the development of mobile and Web-based
applications [39,64].

«  Generalize and extend Web-based interventionsintegrating
different technologies (eg, smartphones, chat rooms with
professionals) and evidence-based therapy for a new
generation of people experiencing schizophrenia spectrum
disorders or other psychotic disorders seeking flexibility
and connectivity.

- Implement aregular structured evaluation of websites and
Internet interventions within the scope of nationa health
care authoritiesin order to ensure quality and prevent harm
for people experiencing schizophrenia spectrum disorders
or other psychotic disorders by, among other things,
extending the use of emergency guidelines and contact
information.

- Tallor and guide Internet-based and all e-mental health
interventions to reduce attrition.

- Invent new types of interventions rather than use online
technologies as alternative means to deliver traditional
interventions [15].
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Abstract

Background: Self-guided mental health interventionsthat are disseminated viathe Web have the potential to circumvent barriers
to treatment and improve public mental health. However, self-guided interventions often fail to attract consumers and suffer from
user nonadherence. Uptake of novel interventions could be improved by consulting consumers from the beginning of the
development processin order to assess their interest and their preferences. Interventions can then be tailored using this feedback
to optimize appeal.

Objective: Theaim of our study wasto determinethelevel of publicinterestin anew mental health intervention that incorporates
elements of self-help and peer counseling and that is disseminated via a Web-based training course; to identify predictors of
interest in the program; and to identify consumer preferences for features of Web-based courses and peer support programs.

Methods: We surveyed consumersvia Amazon's Mechanical Turk to estimateinterest in the self-help and peer support program.
We assessed associ ations between demographic and clinical characteristics and interest in the program, and we obtained feedback
on desired features of the program.

Results. Overall, 63.9% (378/592) of respondents said that they would try the program; interest was lower but still substantial
among those who were not willing or able to accesstraditional mental health services. Female gender, lower income, and openness
to using psychotherapy were the most consistent predictors of interest in the program. The majority of respondents, although not
all, preferred romantic partners or close friends as peer counselors and would be most likely to access the program if the training
course were accessed on a stand-alone website. In general, respondents valued training in active listening skills.

Conclusions: Inlight of the apparent public interest in this program, Web-disseminated self-help and peer support interventions
have enormous potential to fill gaps in mental health care. The results of this survey can be used to inform the design of such
interventions.

(JMIR Ment Health 2017;4(1):€5) doi:10.2196/mental.4751
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Introduction

The Need to Consult Consumers When Developing
Web-Based Mental Health I nterventions

Self-guided, Web-based health interventions have great promise
in reaching consumersand improving public health. Web-based
mental health self-help treatments may have even greater
advantagesin reach over traditional in-person treatments because
they afford more self-reliance and privacy and they minimize
stigma, circumventing common barriersto seeking mental health
help from a professional [1].

However, self-guided, Web-based interventions come with their
own challenge: they need to be appealing enough to motivate
consumer engagement. | nternet-based interventions often report
low user adherence, with many users discontinuing the
intervention prematurely [2-4]. On the basis of a diffusion of
innovations framework, Eysenbach [2] has suggested that one
factor influencing attrition rates may be “the degree to which
aninnovation is perceived as being consistent with the existing
values, past experiences, and needs of potential adopters.” In
response to the low uptake of health interventions, many
researchers and organi zations have begun to call for aniterative
development cyclein which consumers are consulted repeatedly
in order to ensure that interventions are appealing to them and
meet their needs [5-7].

Our Intervention: “ Crowdsourcing Mental Health”

In response to these calls, our research team sought consumer
input on a new intervention that is called “Crowdsourcing
Mental Health” (CMH) because it distributes the task of
providing mental health care among the general public. In CMH,
2 individuals who are already acquainted with each other (eg,
friends, coworkers) agree to participate in the program as
“partners” Both partners take an asynchronous massive open
online course (MOOC) that teaches 2 sets of skills: skills for
talking about stressors and skillsfor listening to otherswho are
stressed. After completing the course, the partners meet weekly
for peer counseling, taking turnsin the “talker” and “listener”
roles. This reciprocal structure allows both partnersto gain the
benefits of care provision [8] and care receipt, as well as to
develop the intimacy that results from mutual self-disclosure

9.

Stress can precipitate the onset of, or worsen, avariety of mental
illnesses (eg, [10-12]), and it has negative consequences for
physical and mental health regardless of one’s diagnostic status
[13,14]. In order to help users manage stress, the CMH program
teaches coping skillsthat are based on the literature on adaptive
and maladaptive coping processes (eg, [15,16]). Like stress,
disrupted emotion regulation has been linked to mental illness
(eg, [17,18]). To improve emotion regulation, the CMH course
includes psychoeducation about emotion regul ation and teaches
identification and labeling of emotions, which may promote
adaptive responding [19-21]. Finally, the CMH program
leverages the power of interpersonal relationships, both to
improve well-being and to promote adherence and engagement.
By “talking through” the steps of coping and emotion regulation
with a supportive peer rather than on one's own, the CMH

http://mental .jmir.org/2017/1/e5/
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program is intended to enhance intimacy and strengthen
perceived socia support, which has well-established links to
mental and physical health [22-24].

This Study

CMH and programslike it have the potential to improve public
mental health in principle, but the success of such programs
depends upon consumer interest and user adherence. In
accordance with recommendations that consumer consultation
bethefirst step in devel oping public health interventions[6,25],
we conducted asurvey to investigate the public interestin CMH
and assess consumer preferences for specific elements of
Web-based self-help and peer support programs, questions that
remain unanswered in the existing literature (as discussed
below). Addressing these questions would allow us to predict
whether CMH was aviable strategy for improving public mental
health and to tailor CMH to consumer preferences in order to
optimize its appeal, effectiveness, and reach.

The specific research questions for this investigation were as
follows. Although we had tentative hypotheses for some of
these questions, this study should be viewed as exploratory, not
confirmatory.

Research Question 1. Overall I nterest

Is consumer interest adequate to justify investment in
development of the CMH program and interventions like it?

A major goal of the survey was to gauge general public desire
to participate in a program like CMH to estimate the potential
reach of this program. Deciding upon a precise threshold for
“adequate” interest would require knowledge of the
cost-effectiveness of this program, which does not yet exist.
However, we decided a priori that it would unquestionably be
worthwhile to pursue the development of CMH if 30% of
participants endorsed willingness to try the program. Thiswas
aconservatively high bar: even if the survey overestimated the
proportion of users by 90%, this would mean about 10 million
persons in the United States would try the program.

Research Question 2: Interest Among Those Not
Accessing Traditional Services

Is consumer interest high enough among those who are not
accessing or who do not plan to accesstraditional mental health
care, and how does this group’s level of interest compare with
that of people who do accesstraditional care?

Common barriers to seeking mental health help from a
professional include structural or practical impediments such
as cost, inconvenience, and provider unavailability, as well as
attitudinal barriers such as feeling that one’s problem is not
severe enough to warrant professional help or wanting to avoid
stigma[1]. Becauseit is freely available on the Web, does not
requireinteracting with amental health professional, and is not
presented as a treatment for menta illness, CMH has the
potential to circumvent these barriers, so we hoped that some
proportion of those who would not accesstraditional carewould
endorse willingnessto try CMH. Indeed, eHealth and mHealth
research suggeststhat technol ogy-based interventions can reach
those who have been underserved by traditional health care
[26,27]. Nevertheless, CMH shares some characteristics with
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traditional psychotherapy (eg, taking time each week to open
up about one's problems). Because of these similarities, we
hypothesized that those who were not willing to access
traditional carewould belessinterested in CMH than thosewho
werewilling to access traditional care. We decided apriori that
a20% endorsement of willingnessto try CMH within thisgroup
would be adeguate to justify development of CMH.

Research Question 3: Characteristics Associated With
Interest

What user characteristics are associated with interest in the
program?

Characterizing the potential audience is akey step in tailoring
health interventions [25]. Identifying possible “ early adopters”
and nonusers can inform strategies for tailoring or advertising
Web-based mental health interventions to enhance their appeal
to specific populations [27].

Some research has been conducted on predictors of attitudes
toward mental health care or eHealth, but findings have not
been consistent, and they may not apply to the nontraditional
CMH program because it is intended to have broader appeal
than traditional mental health services. Thus, further
investigation is needed.

On the basis of current literature, one might expect femalesto
be moreinterested than males[28-30], people of Asian descent
to be less interested than those who are white [31-33], people
with higher income [29,33,34] and more education [29,35,36]
to be more interested, married or cohabiting people to be more
interested than those who are not partnered [ 33,34,36], and past
mental health care users to be more interested than those who
have not accessed mental health care [29,33,37]. Findings
regarding age differences in willingness to seek mental health
care have been mixed [29,33,37,38], but age is inversely
associated with use of eHealth [28], so one might expect that
older people would be less interested in CMH because it will
be disseminated via the Internet. We did not have specific
expectations about the other characteristics investigated, such
as psychologica distress, because of contradictions or null
findingsin past research (eg, [33,37,39,40]).

Research Question 4: Preferred Partners
Whom would prospective users most want to have as apartner?

Most existing peer support programs have paired individuals
with strangers, but to our knowledge there is no empirical
justification for doing so. In fact, pairing userswith individuals
with whom they are already acquainted may have advantages,
such as eliciting more disclosure [41], making meetings more
convenient, and improving those relationships. On the other
hand, users might rather not work with individuals with whom
they are aready close because they want to keep persona
matters private from those people, because their close
relationships are conflictual, or because they want the
opportunity to develop a new relationship. Thus, research on
consumer perspectivesis necessary to differentiate among these
rival possibilities.
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Research Question 5: Desired Skills

Which peer counseling skillswould prospective userswant their
partners to learn? Do these skills differ from the skills they
would want to learn themselves?

We also inquired about which counseling skills people wanted
tolearn most, aswell aswhich counseling skillsthey want their
partner to learn. Delivery of appropriate social support is
notoriously fraught, and the support provided is often
suboptimal, mismatching the situation or the recipient's
characteristics (eg, [42-44]). Perceived socia support is
optimized by matching the recipient’s desiresand goals, not the
provider's[45,46]. Therefore, research is needed to clarify the
type of support potential users would like to receive in CMH
(ie, what skills they want their partners to learn) in order to
determine what skills to teach. Investigating discrepancies
between desired support provision and receipt will elucidate
mismatchesin what support providerswant to deliver and what
recipients actually want to receive; this information can then
be used to educate CMH users about what types of supportive
behaviorsto avoid. We had no specific hypotheses about which
skills would be most preferred, but we expected that, for many
skills, there would be significant discrepancies between desire
to learn the skill oneself versus desire for the partner to learn
the skill (in light of the aforementioned potential for
incongruence between support providers' and recipients goals).

Research Question 6: Preferred Access Channels

How do 6 possible access channels compare in likelihood of
use, appeal, trustworthiness, convenience, and ease of use?

Finaly, we investigated the ideal access channel, offering
several options for the Web-based platform and the venues
through which users would learn about the program.
Respondents ranked 6 options (website, app, social media,
physician, community center, and school or work), then rated
each channel on attributes that have been shown to predict
technology and service adoption: appeal [47], ease of use
[47,48], convenience [49], and trustworthiness [48,50].

Although there is evidence that these attributes are important,
thereissurprisingly little academic research available regarding
consumer perspectives on channels of eHealth access (although
it is likely that individual organizations and market research
firms have collected proprietary dataon related questions). With
regard to Web-based platforms, we expected that respondents
would report being more likely to use a stand-alone website
than amobile app or social networking site, given that awebsite
can be accessed on awide variety of devices; the percentage of
US adults who own a laptop or desktop computer (73%) is
dightly higher than those who own a smartphone (68%; [51])
and those who use socia networking (65%; 76% of Internet
users; [52]). We al so expected that a stand-al one website would
be viewed as more trustworthy than a mobile app or social
networking given previous reports of user security concerns
about the latter two platforms [53,54]. However, we had no
hypotheses about the other attributes for these platforms or the
relative merits of different organizations through which users
could be alerted to the existence of health technologies.
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Methods

Recruitment

Survey respondents were drawn from a convenience sample of
potential health care consumers: users of Amazon's Mechanical
Turk (MTurk), a work crowdsourcing website where any
individual older than 18 years can complete simple tasks,
including psychological experiments, for pay [55]. Although
MTurk workers are not perfectly representative of the general
public, they are far more demographically comparable to the
US population than other Web or college student samples, and
results obtained with MTurk samples are comparable to those
obtained viaother methods[56]. M Turk usersalso display rates
of mental illness similar to or dightly greater than the general
population [57]. Therefore, M Turk users should provide auseful
approximation of potential users of our peer counseling
intervention. The survey was administered in March 2014.

Eligibility

Access to the survey was limited to M Turk users with Internet
protocol (1P) addressesin the United States. Userswith the same
| P address were prevented from completing the survey to avoid
duplicate entries. We required M Turk usersto have at minimum

a 95% approval rate and at least 50 prior tasks completed on
the MTurk website in order to access the survey.

For their data to be included in the analyses, participants need
to correctly answer 3 simple comprehension questions after
reading a description of the program. Because these questions
were extremely straightforward (eg, “What do you learn from
thetraining: How to speak another language, how to be helpful
when listening and talking to your partner, or how to improve
your memory?’), incorrect responses were indicative of
inattention or gross misunderstanding of the description,
rendering respondents’ reactions to the program invalid.

Survey Content

Because the majority of survey content was unique to this
project and therefore had not been validated in prior research,
we pilot-tested and refined the survey through cognitive
interviewing [58] to enhance validity. In 6 cognitive interviews
conducted by the first or second author, pilot test participants
completed the survey while describing their thought processes
out loud and responded to a set of interviewer prompts assessing
their interpretations of survey content. Survey itemswereatered
or removed when the interviews revealed that the items were
ambiguous, were not applicable to some respondents, or elicited
interpretations that differed from their intended meaning.

Program Description

The survey began with a description of the program
accompanied by stick figure illustrations. The description
explained that, in the program, 2 people who were already
acquainted would take a Web-based course in scientifically
supported talking and listening skills, then would meet weekly
in person to put the skills to use, and it listed a variety of
potential benefits of participating. The complete description
appears in Multimedia Appendix 1.

http://mental .jmir.org/2017/1/e5/
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Interest in Program

Interest in the program was assessed in 3 ways. Respondents
indicated intention to try the program on a dichotomous yes or
no item (“Would you try the program?’) and a 4-option
forced-choice item. Additionally, participants responded to 12
items measuring attitudes toward the program (eg, “This
program could help solve a problem | have’), including 5
reverse-scored items (eg, “ This program would be a waste of
my time”), rated on a 7-point Likert scale with anchors from
“strongly agree” to “strongly disagree” The mean of the
Likert-rated scale items was computed to create a composite
continuous attitude score. This attitude scale was internally
consistent (coefficient alpha=.94). Finally, we gave respondents
the opportunity to provide their email addresses in order to
receive moreinformation about the program with the assumption
that this, as a behavioral indicator of interest, required more
commitment than averbal claim of hypothetical willingnessto
try the program.

Desired Program Features

The survey aso included items assessing desired features of
the program. Participants were asked to rate their interest in
learning 11 social support skills and in having an imagined
partner learn the same skills. These skills were selected from
thosethat, according to qualitative studies of social support, are
frequently delivered by well-intentioned support providers,
although they may or may not be perceived as hel pful by support
recipients [59-61].

Survey respondents also ranked 5 possible types of peoplethey
would prefer to have as a partner, 5 possible channels through
which to meet with their partner, and 6 possible waysto access
the course. They rated their perceptions of the possible waysto
access the course on 4 semantic differentials: appealing to
unappealing, trustworthy to untrustworthy, convenient to
inconvenient, and, for the technological channels only, easy to
use to hard to use.

Personal | nformation

Demographic characteristics and information on mental health
service use were collected using straightforward, study-specific
items. Rather than using total household income in subsegquent
analyses, we corrected for household size by dividing household
income by the sguare root of the number of people in the
household, an adjustment that assumes some economy of scale
within the household, such that each additional household
member costs the household less than the previous one [62].

Psychological distress was assessed using the Brief Symptom
Inventory (BSI) [63], a 53-item instrument that is a shortened
form of the Symptom Checklist-90-Revised. Participants rate
symptoms experienced within the past week on 9 mental illness
dimensions (Depression, Anxiety, Obsessive-Compulsive,
Hosgtility, Somatization, Interpersonal Sensitivity, Paranoid
Ideation, Psychoticism, and Phobic Anxiety), from which an
index of total distress, the Global Severity Index, can be
calculated. The Global Severity Index typicaly has excellent
internal consistency (coefficient alpha>.90 [64]) and test-retest
reliability of .90 over a2-week interval [63]. The BSI displays
both convergent validity with other measures of
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psychopathology and predictive validity in correctly classifying
individuals as patients [63,64] . In our sample, coefficient alpha
was .97.

All surveys were approved by the University of Massachusetts
Amherst Institutional Review Board and were carried out in
accordance with all applicable regulations. Before consenting,
participantswereinformed about theinvestigator’ sidentity; the
purpose, length, and risks and benefits of taking part in each
survey; and the methods of data storage.

Statistical Analysis

We addressed missing data by using the package mice [65] for
the software R (R Core Team) to generate and pool 5 multiply
imputed datasets. This package implements Rubin’s [66] rules
for pooling, with Barnard and Rubin’s [67] approximation for
degrees of freedom. Thefit of nested modelsiscompared using
the methods described by Meng and Rubin [68].

To identify demographic and clinical predictors of interest in
the program, we conducted a series of regressions for each of
the 3 outcome variables: attitude score (continuous), willingness
to try the program (dichotomous), and provision of an email
address (dichotomous). In the first step of these exploratory
analyses, predictors were entered hierarchically in blocks. This
allowed for tests of theincremental predictive effect of agroup
of related variables; for example, al race or ethnicity dummy
codes were entered in a block, enabling a test of whether race
or ethnicity significantly improved model fit, which would not
have been possibleif all variableswere entered simultaneously.
We expected that some of the predictors entered in the same
block would be collinear (eg, education and income), but would
act as indices of the same construct (eg, socioeconomic status
or SES), and we would interpret the test of whether that block
improved model fit as an indicator of whether the overall
construct predicted interest in the program. The order of the
blocks was based on what Cohen and colleagues [69] refer to
as “causal priority.” That is, variables are entered earlier when
they logically cannot be caused by other variablesin the model,
whereas variables entered later could be caused by earlier
variables. For example, gender may causelevel of psychological
distress, but psychological distress cannot cause gender. |n cases
when reciprocal causation was possible (eg, SES and
psychological distress), we entered the variable that is usually
evident earlier in anindividual’s life course first.

http://mental .jmir.org/2017/1/e5/
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After conducting these hierarchical regressions with all
variables, we then repeated the procedure, omitting any blocks
of predictorsthat did not marginally improve mode! fit (P<.10).
We then ran a final simultaneous regression in which we
removed any individual predictors that did not approach
significance when entered in order in the previous series of
regressions (P<.10) in order to obtain estimates of the effect of
each variable while controlling for al other relevant variables
(including those for which reciprocal causation was possible).
Retaining “marginally significant” covariatesin thefinal model
(ie, using a cutoff of P<.10 as opposed to P<.05) constitutes a
more conservative test of the independent predictive ability of
each variable, while eliminating those that did not approach
significance in earlier models reduces noise and increases
parsimony.

To compare participants interest in their partners versus
themselves learning each support skill, we conducted paired t
tests for each skill.

To identify whether specific potential partners, meeting
channels, or course access methods were ranked significantly
higher than others, we compared each pair of possible choices
with aWilcoxon signed rank test, with a Bonferroni correction
for multiple comparisons.

Results

Characteristics of the Sample

Of the 637 M Turk userswho compl eted the survey, 592 (92.9%)
correctly answered al 3 comprehension questions and were
therefore eligible for inclusion. Missing data were relatively
rare; al 592 individual s responded to the mgjority of items such
that there were no missing valuesfor any attitude items, mental
health and distress items, gender, race, marital status, or
education; the maximum number of missing values for any
variable was 8 (for income).

Demographic, clinical, and service use characteristics of the
sample are presented in Table 1. Of note, respondents evidenced
awiderange of symptom distress, with approximately aquarter
scoring above the BSI's suggested clinical cutoff (ie, their
symptom severity was consistent with the presence of mental
illness).
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Table 1. Participant characteristics.

Bernecker et al

Characteristics

Mean (SD) or n (%) (N=592)

Agein years, mean (SD)

Gender, n (%)

Race or ethnicity, n (%)

Mae

Female

Gender nonconforming (eg, transgender, genderqueer)

White, non-Hispanic

Black
Hispanic
Asian

Native American

Other race or ethnicity

Marital status, n (%)

Married or cohabiting

Never married

Separated or divorced

Widowed

Education, n (%)

Incomein US $, mean (SD)

Brief Symptom Inventory

Psychotherapy use, n (%)

Psychiatric medication use, n (%)

High school or less

2-Year degree
Some college
4-Year degree

Some graduate or professional school

Graduate or professional degree

Median household income

Income per person

Score, mean (SD)

In“clinical” range, n (%)

12

Currently in therapy

Ever in therapy

Would consider trying therapy

Currently prescribed medication
Ever prescribed medication

Would consider trying medication

37.37 (13.12)

212 (35.8)
375 (63.3)
5(0.8)

458 (77.4)
44.(7.4)
33(5.6)
27 (4.6)
6(1.0)
24.(4.0)

275 (46.5)
256 (43.2)
50 (8.4)
11(1.9)

64 (10.8)
51 (8.6)
177 (29.9)
184 (31.1)
31(5.2)
85 (14.4)

42K
32.9K (22.7K)

0.5045 (0.5985)
142 (24.0)

44, (7.4)
261 (44.1)
403 (68.1)

73(12.3)
175 (29.6)
362 (61.1)

Overall Interest in the Program

Morethan half the respondents (378/592, 63.9%; 95% CI 60.0%
to 67.7%) indicated on the dichotomous item that they would

http://mental .jmir.org/2017/1/e5/
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try the program. When asked to choose from 4 options, 14.9%
(88/592) indicated that they “would sign up now,” 46.5%
(275/592) indicated that they “might try it in the future,” 29.2%
(173/592) indicated that they “would probably not try it,” and
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9.5% (56/592) indicated that they “would never try it.” For the
behavioral indicator of interest, approximately one-third of the
respondents (193/592, 32.6%; 95% Cl 28.8% to 37.8%)
volunteered their email addresses in order to reguest more
information about the program. The median score on the
continuous attitude scale was 5.1 out of a possible range of 1
to 7 (mean 4.9, SD 1.1), corresponding to an anchor of
“somewhat agree” on positively worded items.

To assess whether our program would appeal to those who
lacked access to or interest in traditional mental health
interventions, we computed the percentages of those who had
not used psychotherapy or psychiatric medication but who would
try our program, aswell as the percentages of those who stated
that they would not be willing to use those traditional
interventions but who would try our program. Of those who
never accessed psychotherapy, 62.5% indicated that they would
try the program, compared with 65.5% of those who had used

therapy, X°,=0.4, P=.51. Of those who said that they would not
bewilling to usetherapy if they had aproblem, 51.3% indicated
they would try our program, while 69.7% of those who were
willing to use therapy would try our program, )(21:18.1, P<.001.
A similar pattern emerged with regard to psychiatric medication:
62.8% of those who had never taken psychiatric medication
would try the program, and 66.3% of those who had ever been
prescribed psychiatric medication would try the program,
x%=0.5, P=.48. Of those who would never consider using
medication if needed, 57.8% would try our program, whereas

Bernecker et al

67.7% of those who would consider using medication would
try our program, X%,=5.5, P=.02.

Predictors of | nterest

In the first hierarchical linear regression predicting continuous
attitude score, the blocks containing race, age, and marital status
failed to improve model fit even marginally. Therefore, as
planned, these blocks were removed from the subsequent
analyses, and the second hierarchical regression included blocks
for gender, SES, psychological symptoms, past treatment use,
and hypothetical treatment use. At this stage, the following
variables significantly predicted more positive attitude toward
CMH (at the step in which they were entered): female gender,
past use of therapy, and willingness to consider using therapy.
Greater psychological symptoms marginally predicted positive
attitude, and greater income was marginaly associated with
worse attitude. Full results of these initial analyses appear in
Multimedia Appendix 2.

In a simultaneous regression, the aforementioned predictors
with P<.10 were retained and al others were removed (Table
2). In this reduced model, the magnitude of estimated
associations between attitude and gender, symptoms, and
willingnessto consider therapy were similar to their magnitudes
in the previous model. Income became a significant predictor
once education was removed, and past use of therapy became
nonsignificant when entered simultaneously with willingness
to consider therapy.

Table 2. Simultaneous regression predicting attitude toward the Crowdsourcing Mental Health program.

Predictor B SEB 95% Cl B P value
Femal e 0.200 0.095 0.013t0 0.386 04
Income? -0.055 0.020 -0.095 to -0.016 .006
Brief Symptom Inventory 0.112 0.077 -0.039t0 0.263 14
Ever used therapy 0.073 0.097 -0.1181t0 0.263 45
Would consider therapy 0.586 0.101 0.387t00.784 <.001

8Reference category is combined male and gender nonconforming respondents.

bUnit isincome per household memberZin US $10,000 increments.

In the first hierarchical logistic regression predicting whether
respondents indicated willingness to participate in the program
on the dichotomous item, the following blocks failed to
marginally or significantly improve model fit: gender, marital
status, and past treatment use. In the next regression, in which
those blockswere removed, the block in which race or ethnicity
dummy codes were entered marginaly improved model fit,
apparently driven by Hispanic respondents’ greater likelihood
of indicating willingnessto participate than non-Hispanic white
respondents. All other blocks significantly improved model fit,
and al predictors within those blocks were margina or
significant predictors of willingness to try the program except

http://mental .jmir.org/2017/1/e5/

for willingness to consider taking psychiatric medication. See
Multimedia Appendix 2 for detailed results of these analyses.

Therefore, for the simultaneous regression (Table 3), only
willingness to consider medication was removed (the dummy
codes for all race or ethnicity categories were retained so that
the reference category would not change). In this analysis,
individuals who were older or had higher income were less
likely to indicate that they would try the program, and
individual swho identified as Hispanic or who would bewilling
to consider using psychotherapy were more likely to state that
they would try the program.

JMIR Ment Health 2017 | vol. 4 | iss. 1 | €5 | p.62
(page number not for citation purposes)


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

JMIR MENTAL HEALTH Bernecker et al

Table 3. Simultaneous regression predicting intention to try the Crowdsourcing Mental Health program.
Predictor B SEB 95% CI B P value
Hispanic® 1102 0512 0.100t02.11 .03
Black? 0.221 0.356 -0.479t0 0.921 53
Asian® 0.682 0.461 -0.224 t0 1.587 14
Native American® -0.169 0.891 -1.9181t0 1.581 .85
Other race® -0.484 0.443 -1.354 10 0.386 28
Age -0.015 0.007 -0.029 to -0.001 04
Income? -0.087 0.041 -0.167 to -0.007 03
Education -0.123 0.066 -0.255 to 0.007 .06
Brief Symptom Inventory 0.292 0.165 -0.033t0 0.616 .08
Would consider therapy 0.936 0.194 0.556 to 1.317 <.001

8Reference category is non-Hispanic white.
BUnit isincome per household memberYZin US $10,000 increments.

In the first hierarchical logistic regression predicting whether
participants provided an email address to reguest more
information, blocks including gender, race, symptoms, and
hypothetical treatment use significantly improved model fit; no
other blocks approached significance. In the second hierarchical
logistic regression, femal e gender, symptoms, and openness to
using psychotherapy all significantly predicted provision of an
email address; Asian participants were significantly less likely
to provide an email address than white participants. No other

Table 4. Simultaneous regression predicting provision of email address.

predictors approached significance. The full results of these
regression analyses can be found in Multimedia Appendix 2.

In the simultaneous regression predicting email provision,
willingness to consider medication and the dummy code for
gender nonconforming were dropped (such that the reference
category for gender was now non—femal e-identified rather than
male). In this analysis, presented in Table 4, female gender,
psychological symptoms, and openness to using therapy
remained significant predictors.

Predictor B SEB 95% Cl B P value
Female® 0.411 0.195 0.02310 0.794 04
Hispanic® 0.180 0.387 -0.581 t0 0.939 64
BlackP 0.466 0.337 -0.196 0 1.128 17
Asian® -1.230 0.642 -2.491 t0 0.031 06
Native American® 1.207 0.933 -0.626 to 3.040 .20
Other race” -0.093 0473 -1.022t0 0.836 84
Brief Symptom Inventory 0471 0.149 0.179t0 0.764 .002
Would consider therapy 0.929 0.217 0.503 to 1.355 <.001

8Reference category is combined male and gender nonconforming respondents.

bReference category is non-Hispanic white.

To summarize the significant results from the final models,
female gender predicted favorable attitudes and email provision;
Hispanic ethnicity predicted intention to try CMH; older age
was associated with lower endorsement of willingness to try
CMH; lower income predicted favorabl e attitudes and intention
to try CMH; higher psychological distress was associated with
email provision; and willingnessto use psychotherapy predicted
all 3 dependent variables.

http://mental .jmir.org/2017/1/e5/

RenderX

Preferred Partners

Table 5 lists the proportion of participants who ranked each
potential partner first and second and the results of pairwise
comparisons of the ranks of each partner type. Most individuals
preferred aromantic partner asafirst choice, with aclosefriend
asacommon second choice. A notable minority of respondents
ranked a stranger as their ideal peer counselor.
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Table5. Most preferred peers.

Bernecker et al

Partner type Ranked 1, n (%) (N=588) Ranked 2, n (%) (N=588) Mean rank?®
Romantic partner or spouse 339 (57.7) 88 (15.0) 1.96
Close friend 102 (17.3) 232 (39.5) 2.39
Family member 59 (10.0) 161 (27.4) 3.01
Acquaintance 25(4.3) 70 (11.9) 3.55
Stranger 63 (10.7) 37(6.3) 4.08

8Al| pairwise comparisons between ranks were significantly different, P<.005.

Desired Counseling Skills

In order to identify the skills that consumers believe would be
most valuable to learn in a peer support program, the survey
listed counseling skills and asked respondents to rate how
important it was to them that their peer learn that skill, as well
as how important it was that they themselves learn that skill,

Table 6. Importance of learning various peer counseling skills.

onalto7 Likert scalefrom“not at all important” to * extremely
important.” Table 6 provides the proportion of respondents
rating each skill as “very” or “extremely” important to learn,
aswell asthe results of within-subjectst tests of the difference
in importance between one's peer learning each skill and
learning it oneself.

Peer counseling skills Rated skill “very” or “extremely” important, n (%) Mean difference  tgg; P vaue

(N=592) in ratings

Want peer to learn Want self to learn
How to genuinely listen 474 (80.6) 366 (61.9) 0.58 11.06 <.001
How to pay attention 439 (74.6) 351 (59.3) 0.51 9.37 <.001
How to show understanding 416 (70.7) 377 (63.7) 0.23 4.56 <.001
How to empathize 403 (68.5) 366 (61.8) 0.28 5.28 <.001
How to avoid being judgmental 397 (67.5) 357 (60.3) 0.28 4.87 <.001
How to be compassionate 387 (65.9) 378 (63.9) 0.14 294 .003
How to comfort the other person 357 (60.7) 363 (64.7) -0.05 -0.94 .35
How to help think through decisions 348 (59.1) 371 (62.6) -0.13 -2.44 .02
How to help solve practical problems 310 (52.7) 334 (56.5) -0.10 -1.86 .06
How to give advice 308 (52.4) 345 (58.3) -0.11 -2.03 04

The most highly prized skills involved simply listening
attentively and taking an understanding, nonjudgmental stance.
Generally, respondents considered it more important for their
peer to learn each skill than themselves. However, this pattern
was wesker or even reversed for skillsrelated to intervening to
resolve the other person’s distress, for example, by solving
problems or comforting the other person. For those
“intervention-like” skills, participantswanted to learn to deliver
the skills to their peers more than they wanted their peers to
learn the skills.

Access Channels

To determine the method of access that would reach the most
consumers, we provided respondents with a choice of 6 ways
to access the peer counseling training course and intervention:
through a stand-alone website, through a social networking
website such as Facebook, as a mobile “app,” as a program
offered through a doctor’s office or other health care provider,
as a program offered through one’s workplace or schooal, or as
aprogram offered through a community center such asapublic
library or the YMCA (Young Men's Christian Association).

http://mental .jmir.org/2017/1/e5/

Respondentswere asked to indicate the way they would be most
likely to accessthe program by rank-ordering the options. They
also rated each option on several 6-point semantic differential
scales:  appealing-unappealing,  trustworthy-untrustworthy,
convenient-inconvenient, and easy to use-hard to use.

The most popular access choice by far was stand-alone website,
with 51.2% (303/592) of respondents ranking it as their most
likely option, with doctor’s office and mobile app following
(see Table 7). On the basis of the semantic differential ratings
(which are summarized in Table 8), respondents viewed a
website as most appealing, convenient, and easy to use and
second in trustworthiness. Accessing peer counseling through
a doctor’s office or health care provider was seen as most
trustworthy but least convenient; in contrast, mobile apps were
rated as relatively convenient but less trustworthy and harder
to use. Community centers were moderately trustworthy but
less convenient, and work or school was moderately convenient
and trustworthy. Social networking sites were the least popular
option, rated low in appeal and trustworthiness, although
moderate in convenience and ease of use.
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Table 7. Most likely method for accessing peer counseling.

Bernecker et al

Method of access Ranked 1, n (%) (N=588) Ranked 2, n (%) (N=588) Mean rank?
Website 301 (51.2) 111 (18.9) 212
Doctor’s office 86 (14.6) 95 (16.2) 3.44°
Mobile app 68 (11.6) 138 (23.5) 3.66°¢
Community center 46 (7.8) 94 (16.0) 3.69°
Work or school 49 (8.3) 72(12.2) 3.87°
Socia networking site 38 (6.5) 78 (13.3) 4.22

4_ower mean ranks indicate greater preference.

P These options did not differ significantly when compared, Wilcoxon signed rank test P<.0033.

®These options did not differ significantly, Wilcoxon signed rank test P<.0033.

Table 8. Access methods mean ranks on each attribute.
Method of access Mean rank?

Appealing Trustworthy Convenient Easy to use

Website 257 302 2.66 179
Doctor’s office 3.46° 2.55 4.18° -
Mobile app 3.85° 4.47° 3070 215
Community center 3.44° 3.14P 4.04° -
Work or school 3.74° 332 3.54° -
Social networking site 3.93¢ 4.49° 3.30° 2.06

8Attributes not assessed for a particular access method are marked by a dash. Lower mean ranks indicate greater preference.
P These options did not differ significantly when compared, Wilcoxon signed rank test P<.0033.
®These options did not differ significantly, Wilcoxon signed rank test P<.0033.

Discussion

Overall Interest in the Program

The purpose of thisinvestigation wasto assess consumer interest
in a Web-based self-help and peer support mental health
intervention, to determine demographic and clinical predictors
of interest in the intervention, and to evaluate consumer
preferences for specific features of Web-disseminated peer
support interventions.

Respondents expressed fairly highinterestin the CMH program:
63.9% verbally communi cated that they would try the program,
and 32.6% showed behavioral evidence of interest by offering
their email addresses to request more information. More than
half of respondentswho indicated that they would never consider
seeking psychotherapy or psychiatric medication were willing
to try the CMH program. This proportion was significantly
lower than it was among those who were willing to access these
traditional mental health services, which indicatesthat programs
like CMH are not a panacea; they cannot reach every person
who is “left out” by traditional services. However, it appears
that peer counseling still appealsto a substantive portion of that
popul ation.

http://mental .jmir.org/2017/1/e5/

Predictors of Interest

Several demographic and clinical characteristicswere associated
with 3 different indicators of interest in the CMH program: a
multi-item measure of the program’s appeal (continuous),
endorsement of intention to try the program (dichotomous), and
provision of an email address in order to receive information
about the program (dichotomous). Femal e gender, lower income,
and openness to using psychotherapy were associated with
positive attitude toward CMH while controlling for other
variables. Younger age, Hispanic ethnicity, lower income, and
openness to using psychotherapy predicted willingness to try
the program while controlling for other variables. Female
gender, higher symptom distress, and opennessto using therapy
were associated with provision of an email address while
controlling for other variables.

Gender

We predicted that femaleswould be moreinterested inthe CMH
program than malesin light of their greater willingness to seek
both eHealth and traditional mental health services [28-30],
which may be related to gender differences in rates of mental
illnesses as well as to lower perceived stigma among women
[70]. However, the association between gender and interest
remained when controlling for hypothetical use of professional
mental health care, suggesting that there are other reasons
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women find CMH more appealing than men do. Perhaps the
prospect of reciprocal social support is attractive to women to
an even greater degree than professional help. According to
Taylor and colleagues’ [71] “tend and befriend” theory, women
are evolutionarily prepared to respond to stress with affiliative
behaviors and building of social networks. Women also place
higher demands upon friendships than men, expecting more
reciprocity and intimacy [72]. Therefore, women may value
CMH and other peer support programs efficacy for meeting
the needs of enhancing relationships and social resources.

The association between gender and interest in the program
suggests that CMH and other peer support programs do not
completely avoid the barriers men face to seeking mental health
care. This makes sense when one considers the demands of the
male gender role. CMH has the potential to reduce stigma
because users do not have to identify as mentally ill; however,
it still requires that users seek support from one another and
disclosetheir personal experiences, thoughts, and feelings. Such
support-seeking and vulnerability violate cultural scripts of
traditional masculinity [70,73]. However, the associations
between gender and interest in the program were small,
suggesting that many men were till interested in CMH.

Income

The association between interest in CMH and lower incomeis
particularly intriguing in light of previous research showing
that people with lower income have more negative attitudes
toward seeking professional psychological help (eg, [29]). It
may be that people with lower income find professional care
less appealing and instead prefer to utilize nonprofessional
sources of help. A national survey found that low income was
associated with seeking support for health problemsfrom one's
personal socia network rather than professionals [74]. Thus,
leveraging existing interpersonal relationships for delivery of
health care may be an ideal way to reach low-income
individuals.

Age

Older respondentswere lesslikely to endorse willingnessto try
the CMH program; however, age did not predict participants
attitudes toward the program or their likelihood of requesting
more information viaemail. Older age is associated with lower
technology adoption [75], including lower use of eHealth [28].
Therefore, dissemination of Web-based interventions to older
individuals might be facilitated by ensuring that interfaces are
intuitive to users of al ages and by promoting programs as
user-friendly. It may also be helpful to supplement Web
interventions with face-to-face support or to secure endorsement
from trusted individuals (eg, health care providers; [ 76]).

Race or Ethnicity

Respondents who identified as Hispanic were more likely to
indicate that they would try the program than non-Hispanic
white respondents. (Although the association between Hispanic
ethnicity and attitudes did not reach significance, it wasin the
same direction.) This result requires replication, given that it
was not consistent across outcome measures and only 33
respondents selected this ethnic category. Furthermore, thereis
a great deal of cultural heterogeneity among Hispanic
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Americans. However, one can speculate that Hispanic
respondents’ greater willingnessto use the CMH program may
berelated to the value of familismo, which features prominently
in research on Hispanic cultural psychology (eg, [77]). Hispanic
individuals' strong family support systems and desire to keep
family matters private have been given as reasons for limited
utilization of professional mental health care among this group
[78]. In contrast to traditional mental health services, programs
like CMH that train individuals to improve their mental health
through existing social ties may be a particularly culturally
acceptable strategy for reaching individuals high in familismo.

No other racial or ethnic identity group differed from
non-Hispanic whites in level of interest in the CMH program.
For many racial or ethnic minorities, stigma around mental
illness is higher than among white individuals [79], and there
may be distrust of health care providers [80], which partially
drives negative attitudes toward traditional mental health
services among minorities [81]. Perhaps by eliminating the
barrier of stigma by promoting mental health without requiring
that users receive a label of “disordered” or “ill,;” and by
enabling users to receive support from those they trust, CMH
and programs like it can decrease the racia mental health
disparities that persist in the United States [82].

Clinical Characteristics

Openness to using psychotherapy was the most consistent
predictor of interest in CMH across the 3 outcome variables,
even when controlling for al demographic and clinical
characteristics. Thissuggeststhat some of the same, unmeasured
factorsdrive willingnessto accesstherapy and interestin CMH.
Onthe other hand, opennessto using therapy accounted for less
than 6% of the variance in attitudes toward CMH, and many
individuals who indicated they would not use psychotherapy
endorsed willingnessto try CMH. This suggeststhat the shared
features of professional psychotherapy and Web-based self-help
and peer support programs account for some common level of
appeal but that, for the most part, these traditiona and
nontraditional interventions fill separate ecological niches in
the mental hedth care system. Rather than focusing on
disseminating a handful of traditional strategies for treating
mental health problems, researchers and policy makers should
consider investing effort in developing a diverse portfolio of
toolsin order to maximize reach and impact on public mental
health.

In the hierarchical models, symptom distress was significantly
or marginally associated with each index of interest such that
people with more symptoms expressed more interest in the
CMH program. Distress remained a significant predictor of
requesting more information via email when controlling for
other variables. The general positive associ ation between distress
and interest is heartening—CMH and similar programs will
appeal most to those who need them most.

Preferred Partners

When asked whom they would prefer as a partner in the CMH
program, respondents generally favored romantic partners or
close friends, although a notable minority of respondents
preferred to work with a stranger. These findings on selecting
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a peer suggest that it is important for anyone creating a peer
support intervention to recognize that, although such
interventions have typically paired 2 strangers, most people
would rather work with someone whom they aready know,
preferably someone with whom they are close. At the same
time, some individual s—perhaps those with narrower social
circles or conflictual close relationships—find disclosing to a
stranger attractive. Peer support’s reach might be optimized by
designing interventions that are flexible enough to allow for a
variety of people to act as peers and by building in processes
for introducing strangers who do not want to work with friends
or family.

Additionally, the popularity of a romantic partner as a peer
counselor may also imply that many people are interested in
strengthening their romantic relationships, a possibility
corroborated by many comments in an open-ended section of
the survey about desiring to improve communication with
spouses. Web-based interventions for couples or spouses may
present an additional opportunity to improve public mental
health, given the evidence that interventions for couples can
improve individual mental health in addition to relationship
functioning [83].

Desired Counseling Skills

When presented with alist of counseling skillsthat they or their
peers could learn, respondents expressed the greatest desire that
their peers learn skills that involved attentive, nonjudgmental
listening. Respondents generally considered it more important
for their peer to learn each skill than to learn that skill
themselves, perhaps because people are more invested in
receiving quality support than providing it or because people
tend to overestimate their own abilities [84]. This disparity was
especialy apparent for active listening skills, but this pattern
was weaker or even reversed for skills related to resolving the
other person’s distress. In other words, respondents wanted to
learnto “fix” stressorsfor their peersbut just wanted their peers
to learn to listen empathically.

These findings converge with several lines of work that
illuminate helpful and unhelpful waysto react to others' distress.
Well-intentioned peers and loved ones often respond to
disclosures of distress by trying to eliminate the stressful
stimulus (eg, by solving problems or giving advice) or by trying
to change the discloser’s emotional response (eg, by reframing
the stressor in a positive light or minimizing its gravity). Yet
the recipients of such “support” tend to regard it as unhelpful
or even disturbing [44,59-61]. The reasons why attempts to
change the stressor or the emotional response could be harmful
are not yet thoroughly investigated, but such support attempts
may be perceived as judgmental, make recipients feel
misunderstood and more aone, or interfere with self-verification
strivings (ie, a motivation to receive feedback that confirms
self-conceptions) [85]. In contrast, social support recipientstend
to appreciate loved ones simply being present, expressing
empathy, being accepting, or validating their feelings[44,59-61].

On the basis of this literature and the corroborating results of
our survey, those who hope to create new peer support
interventions should consider incorporating training in attentive,
nonjudgmental listening and reflection skills, as well as
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education about the potential dangers of common “helping”
behaviors such as giving reassurance and advice. However, one
must recognize that what support seekers prefer may not
necessarily correspond with what is effective. Purely
“supportive’ psychotherapies are not as effective as those that
contain more “active” ingredients [86]. If the creators of peer
support training programs do plan to teach peers to administer
more active problem-solving or extrinsic emotion regulation,
they should make sure support providers are thoroughly trained
and monitored to do so sensitively, lest the support be regarded
as unhelpful or damage the relationship.

Access Channels

Selecting from 6 options for learning about and accessing the
Web-based training course, the overwhelming majority of
respondents indicated that they would be most likely to use the
program if it took the form of a stand-alone website. A notable
minority indicated that a health care provider's office or a
mobile app would be the ideal point of access. A website and
a mobile app were regarded as convenient, and health care
providerswere regarded as highly trustworthy but inconvenient.
These results suggest that atraining course islikely to have the
greatest reach if offered via a stand-alone website. However,
offering a mobile version of the course, or disseminating peer
counseling resources through existing health care providers,
could expand the population served, given that 11.6% and 14.6%
of respondents, respectively, ranked those access options asthe
most likely way to reach them. Perhaps developers of
Web-disseminated self-help or peer support courses could
capitalize on the trustworthiness of health care providers by
using doctors' offices as a first point of contact but could
increase convenience by enabling usersto access the course and
meet with peers at any location or on any device of their
choosing.

Limitations and Future Directions

The chief limitation of this study wasthe use of anonprobability
sample. Although diverse, MTurk users are not representative
of the population, and they may be somewhat more interested
inthis program than the general public because of their comfort
with using technology.

An additional limitation of this study is that the findings
regarding interest in the program apply to the specific
description of the program used in the survey. Interest may have
differed if the program were presented in more detail or with
other emphases. Furthermore, Web-disseminated self-help or
peer support programs that include different features may
engender different levels of consumer interest than the CMH
program.

Future research on such programs could expand upon the
foundation laid herein avariety of ways. Thisexploratory study
established that interest exists; however, it did not explain why
respondentswereinterested. It would be hel pful to know which
elements of this Web-based self-help and peer support training
drive consumers’ attraction and which elements are neutral or
even unappealing. Additionally, although we found some
differences in interest among demographic groups, we could
only speculate on reasons for the associations between interest
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and demographic characteristics. Further investigations could
probe the underlying causes of these associations in order to
inform how such programs could be more responsive to the
values and life circumstances of diverseindividuas. Finally, it
may be especially fruitful to combine thesetwo research threads
and examineinteractions between demographicsand preferences
for specific elements of such programs, thusidentifying elements
that are particularly desirable to certain demographic groups so
that interventions can be tailored to their needs.

Conclusions

The results of this study substantiate the potential for CMH to
fill gaps in mental health care. Diverse consumers would be
interested in such an intervention, including those who are not

Bernecker et al

utilize existing social support systems, reciprocal peer support
interventions may be especially attractive to some groups who
are underserved by professional mental health services.

It appears that CMH’s appeal can be enhanced by alowing a
variety of options for peer counselors and by teaching active
listening skills. It also seems that the course will reach the
greatest number of users if accessed via a website, although
access through mobile apps or through health care providers
offices may also be useful options.

We hope that the results of these surveys will persuade readers
of the potential utility of Web-disseminated self-help and peer
support programsand will inform the creation and dissemination
of other programs.

already accessing services. Because they minimize stigmaand
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Abstract

Background: Adolescentswith autism spectrum disorder (ASD) spend more time using el ectronic screen mediathan neurotypical
peers; preliminary evidence suggests that computer-assisted or Web-based interventions may be beneficial for socia skills
acquisition. The current generation of adolescents accesses the Internet through computers or phones almost daily, and Facebook
isthe most frequently used social media platform among teenagers. Thisisthe first research study to explore the use of Facebook
as atherapeutic tool for adolescents with ASD.

Objective: To study the feasibility and clinical impact of using a Web-based socia platform in combination with social skills
training for adolescents with ASD.

Methods: Thispilot study enrolled 6 participants (all males; mean age 14.1 years) in an online social skillstraining group using
Facebook. Datawas collected on the participants’ social and behavioral functioning at the start and conclusion of theintervention.
Outcome mesasures included the Social Responsiveness Scale-2, the Socia Skills Improvement System Rating Scale, and the
Project Rex Parent Survey. Participants were surveyed at the conclusion of the intervention regarding their experience.

Results: No statistically significant differencesin measurable outcomes were observed. However, the online addition of Facebook
was well received by participants and their parents. The Facebook intervention was able to be executed with a careful privacy
protocol in place and at minimal safety risk to participants.

Conclusions: The utilization of Facebook to facilitate delivery of socia skillstraining for adolescents with ASD appearsto be
feasible, although the clinical impact of such an additionisstill unclear. It isimportant to note that social difficulties of participants
persisted with the addition of the online platform and participants still required assistance to engage with peersin an online
environment. A Web-based intervention such asthe one utilized in this study has the potential to reach a mass number of patients
with ASD and could address disparities in access to in-person treatment services. However, the complexity and evolving nature
of Facebook’s website and privacy settings leads to a number of unique online safety concerns that may limit its clinical utility.
Issues encountered in our study support the development of an aternative and closed Web-based socia platform designed
specifically for the target audience with ASD; this platform could be a safer and more easily moderated setting for aiding in social
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skills development. Despite a small sample size with no statistically significant improvements of target symptoms, the use of
electronic screen media as a therapeutic tool for adolescents with ASD is still a promising area of research warranting further
investigation. Our study helpsinform future obstacles regarding feasibility and safety.

(JMIR Ment Health 2017;4(1):e4) doi:10.2196/mental.6605

KEYWORDS
autism; social media; social skills

Introduction

Methods

Autism spectrum disorder (ASD) affects 1in 68 childrenin the
United States and is characterized by deficits in social
communication; impaired social interactions, and repetitive
and/or restricted interests, behaviors, and activities [1,2].
Adolescence is a time of particular risk and opportunity for
patients and families affected by ASD, as the presence or
absence of effective interventions can profoundly influence a
successful transition into adulthood. These servicesofteninclude
group social skills training (SST), an intervention with
demonstrated effectiveness in improving core ASD symptoms
and socia deficits in high-functioning adolescents [3-6].

Currently, SST groups are run in person, usually weekly over
a 2-4-month period. However, access to traditional SST
programs is limited, mirroring existing gaps for other ASD
servicesthat are often related to geographic and socioeconomic
disparities[7]. Multiple published studies of interventionsusing
Facebook have demonstrated the social media platform’s
capability to reach other underserved patient populations[8-10],
indicating that Facebook may also be a viable modality for
reaching patients with ASD.

Interventions utilizing Facebook technology have been
demonstrated to be effective in treating numerous other mental
health conditions [11-19]. A recent study found 92% of US
teens go online daily [20] and 71% of teens ages 13-17 use
Facebook [21]. Research of adolescents with ASD reflects a
similarly high amount of use [22], so Web-based care has the
potential to be desirable to adolescents with ASD, which could
improve interest or time spent utilizing a therapeutic tool.
Studies of social media use by adolescents with ASD aso
demonstrate they most often interact online with acquaintances
they previously met in person [23] and may improve socia
interactions [22], leading to support of its use in conjunction
with SST.

For these reasons, the investigators hypothesi zed that utilization
of Facebook to deliver SST for adolescents with ASD would
be feasible and acceptabl e to participants and possibly improve
clinical outcomes. We define feasibility asacapability of being
executed and we define acceptability as favorable ratings on
participant satisfaction surveys. This pilot study is unique as
there are no other published studies to date that augment
face-to-face social skills instruction with a social networking
site (SNS) component or curriculum.

http://mental .jmir.org/2017/1/e4/

Participants

Participants were recruited offline from within the Project Rex
clinic, an SST program at the Medical University of South
Carolinaserving adolescentswith ASD along with their families
[24]. A survey of Project Rex parentsindicated most would be
interested in having their child use a\Web-based social network
to build social skills and keep in contact with friends. Enrolled
participants consisted of 6 males ranging from 12 to 19 years
of age (mean 14.1 years), with a previous diagnosis of ASD
and an 1Q in the normal range.

Pre- and posttreatment surveys of participants, parents, and
teachers (or other responsible adult) were administered via
REDCap [25], aWeb-based survey and data collection platform.
Outcome measuresincluded the Social Responsiveness Scale-2
(SRS-2) [26]; the Socia Skills Improvement System Rating
Scale (SSIS-RS) [27]; the Project Rex Parent Survey, a12-item
Likert scale measuring utilization of various social skillsinthe
past 2 weeks; and the Project Rex Connect Participant Survey,
a 10-item yes/no survey on the participants’ opinions about the
treatment received.

Procedures

Participants were recruited from the Project Rex clinica
program and were followed for a period of 8 weeks. The
participants were enrolled in aclosed, invite-only group within
Facebook facilitated by the investigators for 8 weeks. Online
groups within Facebook provide a platform where users can
post comments, pictures, and videos and have discussions. Each
participant was directly aided by investigators to set up their
account with a deidentified username and specific privacy
settings. Participants were previously acquainted with each
other from prior participation in the live Project Rex SST, which
they had completed 2 weeks prior to study enroliment. The
Facebook group curriculum included weekly shared topics and
encouraged the use of social skills taught in the Project Rex
SST, such as starting conversations, exchanging information
with peers, and giving compliments.

To maximize the likelihood of safe and appropriate Facebook
use, participantsand their parentswere provided with education
and training on use of the account, online etiquette, and
maintenance of privacy settings. Inappropriate use included
adverse messaging, inappropriate friend requests, and
cyberbullying. The participantswereinformed of the study rule
that any sharing of photos or videos from a private collection
or from the Internet would require parental approval prior to
the participant posting it. All group settings were placed on
Facebook’s option of secret group to minimize the risk of a
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breach in confidentiality (see Figure 1), which meant
information posted by participants was not publicly available.
Participants were also unable to invite new group members due
to privacy settings. Investigators and partici pants were Facebook
friends with one another and no one el se, further limiting access
of individuals outside the study (see Figure 2).

The participants were free to use Facebook as they desired
within the study guidelines. In an attempt to encourage social
engagement, participants were asked to log onto their accounts
for aminimum of 6 days a week with a minimum time frame
of 15 minutes per Facebook on. Theinvestigators provided
aweekly topic of discussion and also posted general reminders

Gwynette et a

drawn from the Project Rex curriculum on how to initiate and
maintain a conversation.

Following safety protocols, a study investigator reviewed all
posts on a daily basis. Investigators maintained sole access to
each account's email address and had shared access to
passwords, alowing accessto interveneif any participant posted
inappropriate material or attempted to obtain friends outside of
Project Rex. Due to account settings, Facebook would
automatically send an email if there were any attempts at
changing the account password or accepting friend requests
from outside members. All participant email accounts were
checked on adaily basis.

Figure 1. Screenshot of Facebook group privacy setting utilized in this study.

Group Name: @ « | Rex Test

Privacy: Y Open

Anyone can see the group, who's in it, and what members post.

- Closed

Anyone can see the group and who's in it. Only members see posts.

() O Secret

Only members see the group, who's in it, and what members post.

Figure 2. Overview of the secret, private Facebook group utilized in this study.

[F—

Investigator

I Outside the Group (public Facebook access) I

Inside the Group (private, invite-only access) 1

Participant 3

Participant 1

@—8 Communication pathway between group members
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Boundary between private, invite-only group and the publicly accessible area of Facebook
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Results

Upon the conclusion of the study, there were no statistically
significant differences in pretreatment and posttreatment
measures according to the parent- and teacher-completed SRS-2;
the parent-, teacher-, and participant-completed SSIS-RS; or

Table 1. Results of the participant satisfaction survey (N=5).

Gwynette et a

the Project Rex Parent Survey. Outcome measures of this study
werelimited by the small sample size. Results of the participant
experience survey indicate high satisfaction and acceptability
rates. A total of 80%-100% of participants (N=5) selected “yes,”
indicating compl ete satisfaction, for each item. One participant
did not complete the participant survey (see Table 1).

Question

Participants replying “yes,” n (%)

| enjoyed my participation in this group.

| practiced introducing myself to othersin this group.

| practiced my “starting a conversation” skillsin this group.

| practiced my listening skillsin this group.

| practiced my “asking aquestion” skillsin this group.

| practiced my “having a conversation” skillsin this group.

I believe my social skillsimproved from my participation in this group.
| believe | have made friends from this group experience.

I will keep in contact with the other group members.

| would repeat this group.

I would recommend the Project Rex program to my peers or friends.

4 (80)
4 (80)
5 (100)
4 (80)
4 (80)
4 (80)
5 (100)
4 (80)
4 (80)
4 (80)
4 (80)

There were no adverse events during the course of this study,
including breaches of confidentiality, cyberbullying, or
inappropriate contact with individuals outside of the Facebook
group. One participant did join afan club and required multiple
redirections, twice by Facebook message and once by telephone,
in order to comply with the study protocol. Participantstol erated
theintervention well and they all completed the study protocol.

Discussion

This is the first research study to explore the use of Facebook
as atherapeutic tool for adolescents with ASD. The results of
thispilot study show that the utilization of Facebook to facilitate
delivery of social skills training for adolescents with ASD
appears to be feasible, although the clinical impact of such an
addition is still unclear. Our study was conducted safely and
confidentially, with the execution of many privacy measures
not typical of community Facebook use. While there were no
statistically significant effects of the Facebook intervention, it
is very likely that this pilot study was significantly
underpowered by having only 6 participants.

There were several interesting observations gathered from this
pilot study that should influence follow-up studies of a similar
nature. Investigators found participants impaired social
functioning was observable even in an online environment. That
is, computers and Web-based social media did not mask the
symptomsof ASD inthis study. Future studies could potentially
begin with a basic training session aimed at the participants
core deficits and ways to generaize skills acquired from the
live groups to the online environment. For example,
investigators noted participantsin the Facebook group frequently
posted material of interest to them, but not necessarily to others.
In future studies, it may be beneficial to teach participants to
consider what others may be interested in viewing. In thisway,

http://mental .jmir.org/2017/1/e4/

researchers could potentially address deficits in the ability of
individuals with ASD to experience the world through the
perspective of another person, a core deficit related to “theory
of mind” [28,29]. Although not utilized in this study, collecting
data on the frequency and quality of participants posts while
online could help further characterize patterns of social media
usage in individuals with ASD, assist in measuring potential
response to Web-based social skills training, and serve as a
useful feedback tool for the participants. Also not investigated
in this study was observer-expectancy effect. It is likely that
investigators monitoring techniques had some effect on
subjects’ behavioral reactivity, although whether this positively
or negatively impacted subject satisfaction and participation
warrants further exploration.

The privacy restraints used in this study represent a potential
trade-off between the engagement and use of Facebook by the
participants and security and confidentiality. The privacy
restrictions allowed participants to have a more controlled and
supported online experience versus the opportunity to practice
newly acquired skills in a more anonymous virtua platform.
Given the extensive privacy features used during this study,
Facebook’s evolving privacy policies, and the utility of having
a closed system designed as an adjunct for SST, it may be
beneficial to develop a new, self-contained SNS geared
specifically toward ASD youth and adults. Thiswould provide
the opportunity for more secureinteractions between participants
asit would lessen the risk of public posting of information that
could happen with Facebook use. If a private site was utilized,
investigators would also have increased ability to moderate the
online environment if inappropriate posting did occur.

A direction suggested by multiple participants was a gaming
component of the online experience. It may be beneficial from
an engagement standpoint to incorporate gaming into an online
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social group for patientswith ASD. Evidence suggests patients
with ASD most frequently visit websitesrelated to gaming [22]
and the potential research directions for therapeutic gaming is
largely unexplored. This would represent another benefit of
developing a self-contained SNS geared specifically toward
ASD youth and adults, as a gaming component could be
specifically targeted to maximize opportunities for social
interaction.

Givenitspotential to reach avast number of patientswith ASD,
especidly those who are underserved, the feasibility and

Gwynette et a

warrantsfurther investigation. Potential benefits of adding such
acomponent include the increased ability to engage and attract
youth with ASD and that the nature of social networking allows
for an extended reach to additional populations who may not
typically be ableto access SST. Ideally, an SNS platform could
be used to reinforce new friendships established with SST peers
and serve as a virtual training ground or “dress rehearsal” for
the development of live friendships outside of the clinical realm.
If successfully implemented, an SNS platform can be apowerful
modality both for the delivery of SST and for addressing
disparitiesin accessto clinical servicesfor patientsand families

effectiveness of using an SNS to enhance social functioning affected by ASD
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Abstract

Background: College can be stressful for many freshmen as they cope with a variety of stressors. Excess stress can negatively
affect both psychological and physical health. Thus, thereisaneed to find innovative and cost-effective strategiesto help identify
students experiencing high levels of stressto receive appropriate treatment. Social media use has been rapidly growing, and recent
studies have reported that data from these technologies can be used for public health surveillance. Currently, no studies have
examined whether Twitter data can be used to monitor stress level and emotional state among college students.

Objective: The primary objective of our study was to investigate whether students' perceived levels of stress were associated
with the sentiment and emotions of their tweets. The secondary objective was to explore whether students’ emotional state was
associated with the sentiment and emotions of their tweets.

Methods. Werecruited 181 first-year freshman students aged 18-20 yearsat University of California, LosAngeles. All participants
were asked to complete a questionnaire that assessed their demographic characteristics, levels of stress, and emotiona state for
thelast 7 days. All questionnaires were completed within a 48-hour period. All tweets posted by the participants from that week
(November 2to 8, 2015) were mined and manually categorized based on their sentiment (positive, negative, neutral) and emotion
(anger, fear, love, happiness) expressed. Ordinal regressions were used to assess whether weekly levels of stress and emotional
states were associated with the percentage of positive, neutral, negative, anger, fear, love, or happiness tweets.

Results: A total of 121 participants completed the survey and wereincludedin our analysis. A total of 1879 tweetswere analyzed.
A higher level of weekly stresswas significantly associated with a greater percentage of negative sentiment tweets (beta=1.7, SE
0.7; P=.02) and tweets containing emotions of fear (beta=2.4, SE 0.9; P=.01) and love (beta=3.6, SE 1.4; P=.01). A greater |level
of anger was negatively associated with the percentage of positive sentiment (beta=—1.6, SE 0.8; P=.05) and tweets related to the
emotions of happiness (beta=—2.2, SE 0.9; P=.02). A greater level of fear was positively associated with the percentage of negative
sentiment (beta=1.67, SE 0.7; P=.01), particularly a greater proportion of tweets related to the emotion of fear (beta=2.4, SE 0.8;
P=.01). Participants who reported a greater level of love showed a smaller percentage of negative sentiment tweets (beta=—1.3,
SE 0.7; P=0.05). Emotions of happiness were positively associated with the percentage of tweets related to the emotion of
happiness (beta=—1.8, SE 0.8; P=.02) and negatively associated with percentage of negative sentiment tweets (beta=—1.7, SE 0.7;
P=.02) and tweets related to the emotion of fear (beta=—2.8, SE 0.8; P=.01).

Conclusions: Sentiment and emotions expressed in the tweets have the potential to provide real-time monitoring of stresslevel
and emotional well-being in college students.
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Introduction

Background

College can be stressful for many freshmen as they cope with
a variety of academic, personal, and socia pressures [1].
Although not al stressis negative, a certain level of stress can
be beneficial to help improve performance. However, too much
stress can adversely affect health [2]. In the annual survey of
the American Freshman, the number of studentsreported feeling
overwhelmed and stressed has increased steadily in the last
decade [3]. Over 50% of college students suffer significant
levels of stress during atypical college semester [4].

High levels of stress is known to negatively impact a person’s
emotional well-being by increasing the degree of negative
emotions (eg, anger, fear) and decreasing the levels of positive
emotions (eg, love, happiness) [5]. Increased levels of stressful
life events have been shown to be associated with anxiety,
depression, and suicidal ideation in college students [6-8].
Excess stress can also negatively affect physical health, such
as increased sleep disturbances, decreased immune function,
and loss of appetite[9-11]. Consequently, thereisaneed tofind
innovative and cost-effective strategies to help identify those
students experiencing high levels of stressand negative emotions
early on so that they can receive the appropriate treatment in
order to prevent future mental illnesses [4].

Social media use, such as Twitter and Facebook, has been
rapidly growing, and research has already shown that datafrom
these technologies can be used for novel approaches to public
health surveillance [12-15]. Twitter usage among young adults
hasincreased 16% from 2012 to 2014. Currently, 32% of adults
of the ages 18-29 years use Twitter, and the usage is expected
to increase steadily in the future [12-15].

People often have the need to share their emotions and
experiences [16]. Researchers have theorized that emotional
sharing may fulfill a socio-affective need by dliciting attention,
affection, and social support. Consequently, this may help
individual s cope with their emotions and provide an immediate
relief [16]. Users often share their thoughts, feelings, and
opinionson these social media platforms, and asaresult, socia
media data may be used to provide real-time monitoring of
stress and emotional state among college students[17]. Previous
studies have shown that Twitter data can be used to monitor a
wide range of health outcomes, such as detecting human
immunodeficiency virus infection outbreaks and predicting an
individual’'s risk of depression [12,18]. For example, De
Choudhury et a conducted one of the first studies that used an
individual’s tweets to predict the risk of depression [18]. The
authors found that certain features extracted from a person’s
tweets collected over a 1-year period were highly associated
with the risk of depression in adults, such as raised negative
sentiment in the tweets, frequent mentions of antidepressant
medication, and greater expression of religious involvement.

http://mental .jmir.org/2017/1/e2/

Currently, no studies have examined whether Twitter data can
be used to monitor stress level and emotional state among
college students. Studying this topic is important because the
large amount of social media data from college students
frequent use of socia media can be used to help university
officials and researchers monitor and reduce stress among
college students [19].

Objectives

The primary objective of our study, therefore, wasto investigate
whether students' perceived levels of stress were associated
with the sentiment and emotions of their tweets. The secondary
objective was to explore whether students’ emotional state was
associated with the sentiment and emotions of their tweets.
Because of the high level of stress among incoming freshman
students, we decided to study this populationin their first quarter
of school. We hypothesized that higher levels of stress, anger,
and fear would be associated with agreater proportion of tweets
with negative sentiment and emotions (anger and fear).
Conversely, we hypothesized that higher levels of love and
happiness would be associated with a greater proportion of
tweets with positive sentiment and emotions (love and
happiness).

Methods

Overview

This was a longitudinal observational study that took place
during the fall semester of 2015. A total of 181 first-year
undergraduate freshman students at University of California,
Los Angeles (UCLA) wererecruited. In order to be eligible for
the study, participants were required to be freshmen, have a
Twitter account, post at least two tweets per week, and be
willing to share their Twitter handle. Data collected between
November 2 and November 8, 2015, were extracted for analysis.
Ethics approval was obtained from the UCLA Research Ethics
Board.

Recruitment and Study Protocol

Participants were informed about the study through flyers on
social mediawebsitesand on UCLA campus between September
14 and October 12, 2015. Participants who provided consent
were asked to compl ete a Web-based questionnaire that assessed
their levels of stress and emotiona state for the last 7 days.
Psychometric measures of stress were constructed to assessthe
extent to which individuals find their lives to be overloaded.
Participants were to identify their overall levels of stress and
sources of stressfor the last 7 dayson a 1-5 Likert scale (1=not
at al stress, 2=low stress, 3=average stress, 4=high stress,
S5=extremely high stress). Previous research hasidentified basic
human emoations, which included feelings of anger, fear, love,
and happiness [20,21]. Participants were asked to rate their
emotional state (feelings of anger, fear, love, and happiness)
for the last 7 days on a 1-5 Likert scale (1=extremely low,
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2=low, 3=somewhat, 4=strong, 5=extremely strong). All
guestionnaires were completed within a 48-hour period.
Demographic information was collected, including age, gender,
ethnicity, and students’ area of study. All tweets posted by the
participantsfrom that week (November 2 to 8, 2015) were mined
and manually categorized based on their sentiment (positive,
negative, neutral) and emotion (anger, fear, love, happiness)
expressed. Participants were rewarded with a US $5 gift card
for completing the survey.

Twitter Sentiment and Emotion Analysis

All participants’ tweetswere extracted using a Twitter streaming
application programming interface. To ensure the accuracy of
the coding, arandom subset of the tweets (n=100) was selected
first. These tweets were then coded independently by 2 domain
experts (SL and SY) based on the tweets sentiment and
emotions. The interrater reliability was .83. In the event of
conflicting opinions, resolution was achieved by consensus.
The domain expert (SL) then manually coded the remainder of
the tweets.

The tweets were first coded as expressing positive, negative,
and neutral sentiments. To ensure the quality of the coding, a
publicly available set of |abeled tweets (n=150) by workers on
Amazon's Mechanical Turk was used as a reference prior to
sentiment labeling [22]. The tweets were then categorized into
4 primary emotions of anger, fear, love, and happinessin order
to reflect the emotional state that the students felt during the
week. Based on previouswork by Ekman'slist of basic emotions
[21] and Parrots’ classification of emotions [23], we created a
coding schemeto categorize other emotionsthat led to or could
be included in the 4 primary emotions of anger, fear, love, and
happiness. For example, (1) emotion of love aso included
emotions of affection, kindness, passion, and longing; (2)
emotion of happiness also included emotions of joy,
cheerfulness, and excitement; (3) emotion of anger alsoincluded
emotions of disgust, torment, and judgment; (4) emotion of fear
also included emotions of nervousness, stress, and sadness.
Ambiguous tweets that could not be understood were labeled
as unknown. Retweets were excluded from the analysis, as it
was a challenge to interpret the sentiment and emotions. For
example, it was unclear whether the participants were retweeting
because they shared the sentiment of the person who originally
tweeted it or they were retweeting for support toward that
person.

Statistical Analysis

Descriptive statistics were used to summarize baseline
demographic characteristics, levels of stress, emotional
well-being, and the number of positive, neutral, negative, anger,

http://mental .jmir.org/2017/1/e2/
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fear, love, and happiness tweets. Ordinal regressions were used
to assess whether weekly levels of stress and emotional states
(anger, fear, love, happiness) were associated with the
percentage of positive, neutral, negative, anger, fear, love, or
happiness tweets. Due to the small number of participants who
scored either 1 (extremely low) or 5 (extremely high) on the
Likert scales for weekly levels of stress and emotiona
well-being, it is common to combine the cells [24]. We
combined scores of 1 (extremely low) with 2 (low) and 5
(extremely high) with 4 (high). Asresult, the dependent variable
in the ordina regression for self-report levels of stress and
emotional state contained 3 levels (low, average, and high). In
order to account for the differences in the number of tweets
people posted, we cal cul ated the percentage of tweets expressing
positive, negative, and neutral sentiments, and emotions of
anger, fear, love, and happiness to be included in the regression
analyses. Based on previous research, all models were adjusted
for covariates including age, ethnicity, and gender [25-28]. In
assessing overall model fit, the goodness-of -fit measure (-2 log
likelihood) was used. Smaller values of the -2 log likelihood
measure indicated better model fit [29]. Data were analyzed
using SPSSversion 21 (IBM Corp). Datawere reported as mean
(SD), and statistical significance was assumed at P<.05.

Results

Participants

A total of 121 participants completed the survey and were
included in our analysis. Baseline participant characteristicsare
presented in Table 1. The prevalence of white and Asian ethnic
groups in this study were underrepresented, whereas African
American and L atino ethnic groupswere overrepresented in the
distribution in UCLA [30]. This may be due to the popularity
of Twitter usage among African Americans and Latinos [19].

Stress Level and Emotional State

The distribution of stresslevel and emotional state is displayed
in Table 2. The mgjority of participants (~80%) reported average
or high levels of stress. The most commonly reported stressors
by students were related to attending class, completing
homework, and dealing with self-image. Overall, the majority
of participants (~50%-70%) reported lower to average levels
of anger and fear, and average to higher levels of love and
happiness. Stresswas significantly correlated with anger (r=.17,
P=.05) and fear (r=.51, P<.001). Emations of anger were also
positively correlated with fear (r=.41, P<.001). Meanwhile,
emotions of happiness were significantly correlated with love
(r=.52, P<.001).
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Table 1. Baseline characteristics.
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Characteristic (N=121)

Mean (SD) or n (%)

Age
Gender
Female
Ethnicity
White
African American
Latino
Asian
Other
Areas of study
Health science
Business
Math or engineering
Social science or arts

Undeclared

18.14 (SD 0.49)

76 (62.8%)

25 (20.7%)
13 (10.7%)
35 (28.9%)
33 (27.3%)
15 (12.4%)

55 (45.4%)
10 (8.3%)

15 (12.4%)
24 (19.8%)
17 (14.0%)

Table 2. Summary levels of stress and emotions.

Stress levels and emotions Low, n (%) Average, n (%) High, n (%)
Overall stress 26 (21.5%) 48 (39.7%) 47 (38.8%)
Emotions of anger 68 (56.1%) 32 (26.4%) 21 (17.4%)
Emotions of fear 61 (50.4%) 31 (25.6%) 29 (24.0%)
Emotions of love 38 (31.4%) 34 (28.1%) 49 (40.5%)
Emotions of happiness 20 (16.5%) 38 (31.4%) 63 (52.1%)

Sentiment and Emotional Analysis of the Tweets

A total of 1879 tweets were included in our analysis. Out of
thesetweets, there were 490 (26.08%) positive sentiment tweets,
410 (21.82%) negative sentiment tweets, 590 (31.40%) neutral
tweets, and 389 (20.70%) unknown tweets. Of the positive
sentiment tweets, 201 tweets expressed emotions of love,
kindness, support, inspiration, or longing, for example, “ Blessed
At The End Of Every Day”; “Lord do | have such amazing and
supportive friends’; and 289 tweets expressed emotions of
happiness, joy, or excitement, for example, “Finally done wit
midterms’; “l just ate next to Zaza Pachulia at In N Out's
westwood!!!” Of the negative sentiment tweets, 124 tweets
expressed emotions of anger, insult, dogma, or judgment, for
example, “1 swear these peoplejust stare at meit annoying”; “I
hate essays with a passion ... ”; and 286 tweets expressed
emotionsof either fear, stress, or sadness, for example, “College
isjust too stressful”; “I chose Netflix and sleep over studying
and now 1 hour before my test | hate myself.” The participants
posted on average 14 (SD 23, range 2-144) tweets during the
7-day period. The average number of tweets per person that
contain positive, negative, and neutral sentimentswere 3.7 (SD
3.4, range 0-35), 3.1 (SD 5.9, range 0-43), and 4.5 (SD 8.2,
range 0-52), respectively. The mean number of tweets per person
containing emotion of anger was 1.1 (SD 1.9, range 0-10), and
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the mean number of tweets containing emotion of fear was 2.2
(SD 4.3, range 0-33).

The relationship between individuals' stress level, emotional
state, and sentiment and emotions expressed in tweetsis shown
in Table 3. In our ordinal regression analysis, we found that a
higher level of weekly stress was significantly associated with
a greater percentage of negative sentiment tweets, tweets
containing fear, and tweets containing love. The best-fitting
model for predicting weekly levels of stress was using tweets
related to the emotions of fear (-2 log likelihood=181.3;
X%=21.2; P=.004). A greater level of anger was negatively
associated with the percentage of positive sentiment and tweets
related to the emotions of happiness. The best-fitting model for
predicting weekly levels of anger was using tweets related to
the emotions of happiness (-2 log likelihood=161.3; x27:7.1;
P=.03). A greater level of fear was positively associated with
the percentage of negative sentiments, particularly a greater
proportion of tweets containing the emotion of fear. The
best-fitting model for predicting weekly levels of fear wasusing
tweets rel ated to the emotions of fear (-2 log likelihood=180.0;
x%=18.2; P=.01). Participants who reported a greater level of
love showed a smaller percentage of negative sentiment tweets

(=2 log likelihood=217.8; x%=15.1; P=.03). Finally, emotions
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of happiness were positively associated with the percentage of
tweets related to the emotion of happiness and negatively
associated with the percentage of negative sentiment tweetsand
tweets related to the emotion of fear. The best-fitting model for

Liuetd

predicting weekly emotions of happiness was using tweets
related to the emotions of fear (-2 log likelihood 179.0; x%
20.1; P=.005).

Table 3. The relationship between individuals' stress level, emotional state, and sentiment and emotions expressed in tweets (model adjusted for age,

gender, and ethnicity).

Tweet sentiments Stress Anger Fear Love Happiness

and emotions Beta (SE) p Beta(Sf P Beta(SE) P Beta(SE) P Beta(SE) P
Percent of negative 172 (0.74) .02 0.85 (0.70) 22 1.67(0.73) 02 -13(0.70) 05  -169(0.70) .02
sentiment

Percent of positive  0.10 (0.71) .89 -1.60(0.80) .05 -078(0.72) .28 054(0.71) 45 124(072) .09

sentiment

Percent of neutra
sentiment

-042(069) 54 027(0.72) 71

Percent of tweetsre-
lated to the emotion
of anger

-003(1.06) .98 0.35(1.1) 75

Percent of tweetsre-
lated to the emaotion
of fear

2.37 (0.90) .01 090(0.79) .25

Percent of tweetsre-
lated to the emotion
of love

3.60 (1.44) .01 088(1.35) 51

Percent of tweetsre-
lated to the emaotion
of happiness

092(0.73) 21 —222(0.94) .02

026(0.69) .70 -005(0.70) .95 -092(0.69) .18

0.19 (1.1) 86  0.62(L1) 55 137(L17) 24

211(083) .01 -142(0.80) .07 -28(084) .01

255(1.38) .06 -094(1L3) .48  -170(131) .20

-154(0.80) .06 093(0.75) .21  179(0.79) .02

Discussion

Principal Findings

The main finding of this study was that tweet sentiment was
associated with participants’ future survey about their emotions
and stress. Specifically, higher levels of stress and emotion of
fear were associated with a greater percentage of negative
sentiments and percentage of tweetsrelated to fear. Meanwhile,
emotions of love and happiness were negatively associated with
the percentage of negative sentiments and percentage of tweets
related to the emotion of fear. Interestingly, perceived level of
stress was also positively associated with the percentage of
tweets with love and hope. Overal, these findings provide
evidencethat real-time social mediadatamay be used to monitor
the psychological health of college students.

There have been previous studies showing that content of
geo-tagged tweets (eg, frequency of keywords) can be extracted
to predict disease outbreaks at a population level [12,15,18].
However, thereisalack of studiesthat have examined whether
the content of socia media data can be used to monitor
psychological health at an individual level. In this study, we
have built on previous study methods of analyzing the tweets
[12,31]. To our knowledge, this is one of the first studies that
(1) categorized the tweets with increased degree of granularity
of emotional state (eg, anger, fear, love, happiness) and (2)
found that certain emotions expressed in individuals tweets
were better predictors of stress level and emotiona state. An
interesting finding in this study, contrary to our hypothesis, was
that when individuals experienced a higher level of stress, they

http://mental .jmir.org/2017/1/e2/

were more likely to post tweets related to both fear and love or
hope. A possible explanation for this is that individuals may
post tweetsrelated to love and hope as a coping mechanism and
may find it to be comforting while experiencing ahigher levels
of stress[18,32].

The results from this study have several research implications.
Firgt, these findings have furthered our understanding of the
types of information that can be extracted from social media
data and used to monitor individuals levels of stress and
emotional well-being. Second, our results suggest that it may
be possible to create a new public health surveillance tool to
monitor and predict stress level and emotiona state among
college students. This new tool can help school administrators
implement targeted health interventions for those individuals
at risk for high levels of psychological distress. Consequently,
thiscan help improve students' overall health and enhancetheir
academic experience. Findly, the findings from this study can
help create anew area of research, and the methods learned can
be applied to other population groups (eg, individuals at risk
for heart disease).

Limitations

A limitation of this study was limited sample size and that only
freshman college students were included. It may be possible
that participants may change their Web-based behavior when
they know they are part of the study (ie, Hawthorne effect).
Personality and characteristic differences may also influence
the frequency and the types of content posted on social media.
Overall these factors may limit the ability to generalize our
findings. Another limitation was that the psychometric
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guestionnaires used have not been previously validated. We
also excluded retweets and only included a week of tweetsin
our analysis. It may be possible that individuas may have
expressed their levels of stressand their emotional statein their
retweets or outside the time frame that the tweets were captured.
Thus, future studies need to examine the methods to analyze
retweets and the optimal time frame that the tweets need to be
captured in order to provide accurate predictions of individuals
levels of stress and emotional well-being. Furthermore, the
tweets in this study were manually categorized into 4 types of
emotions. In order to scale tweets both as a cost-effective
surveillance method and as a tool for developing insights into
individuals  health, natural language processing and
machine-learning techniques need to be devel oped to accurately
label thetweetsinto various emotional categories. Finally, levels
of stress and emotiona state were measured at only one time
point in this study. Future research needs to examine how
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observed changes in the measures of emotions extracted from
Twitter data predict changesin thelevels of stressand emotional
well-being. We plan to pursuethisin future studies by collecting
Twitter data and psychological measures of college studentsin
alongitudinal study.

Conclusions

The ability to use real-time social media datato provide health
surveillance has a significant public health application. The
results of this study suggest that sentiment and emotions
expressed in the tweets have the potential to provide real-time
monitoring of stress level and emotional well-being in college
students. Future studies can build on the methods used in this
study to further refine the ways of utilizing real-time social
media data for monitoring the levels of stress and emotional
well-being.
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Abstract

Background: Efficient screening questionnairesare useful in general practice. Computerized adaptive testing (CAT) isamethod
toimprovethe efficiency of questionnaires, asonly theitemsthat are particularly informative for acertain responder are dynamically
selected.

Objective: The objective of this study wasto test whether CAT could improve the efficiency of the Four-Dimensional Symptom
Questionnaire (4DSQ), afrequently used self-report questionnaire designed to assess common psychosocial problemsin general
practice.

Methods: A simulation study was conducted using a sample of Dutch patients visiting a general practitioner (GP) with
psychological problems (n=379). Responders completed a paper-and-pencil version of the 50-item 4DSQ and a psychometric
evaluation was performed to check if the data agreed with item response theory (IRT) assumptions. Next, a CAT simulation was
performed for each of the four 4DSQ scales (distress, depression, anxiety, and somatization), based on the given responses as if
they had been collected through CAT. The following two stopping rules were applied for the administration of items: (1) stop if
measurement precision is below a predefined level, or (2) stop if more than half of the items of the subscale are administered.

Results:  In general, the items of each of the four scales agreed with IRT assumptions. Application of the first stopping rule
reduced the length of the questionnaire by 38% (from 50 to 31 items on average). When the second stopping rule was a so applied,
the total number of items could be reduced by 56% (from 50 to 22 items on average).

Conclusions: CAT seems useful for improving the efficiency of the 4DSQ by 56% without losing a considerable amount of
measurement precision. The CAT version of the 4ADSQ may be useful as part of an online assessment to investigate the severity
of mental health problems of patients visiting a GP. This simulation study is the first step needed for the development a CAT
version of the 4DSQ. A CAT version of the 4DSQ could be of high value for Dutch GPs since increasing numbers of patients
with mental health problemsare visiting the general practice. Infurther research, the results of areal-time CAT should be compared
with the results of the administration of the full scale.

(JMIR Ment Health 2017;4(1):€7) doi:10.2196/mental .6545
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item response theory; Four-Dimensional Symptom Questionnaire; computerized adaptive testing; mental health; general practice
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Introduction

General practitioners (GPs) are often the first point of contact
for persons with mental health problems, and they make
important decisions about treatment and referrals. However,
GPs vary in their ability to detect mental problems in patients
during consultations[ 1] and may have difficulties distinguishing
between “normal” psychological distress and psychopathol ogy
[2]. Moreover, time pressure in general practice isincreasing.

Using ashort, good quality screener to distinguish between mild
psychological symptoms and severe disorders has become of
particular importance for Dutch GPs, as they have been
restricted to refer only patientswith aDiagnostic and Statistical
Manual of Mental Disorders 4th edition (DSM-1V) disorder [3]
to mental health care professionals.

The Four-Dimensional Symptom Questionnaire (4DSQ;
Multimedia Appendix 1) is a frequently used self-report
guestionnaire designed to assess common psychosocial problems
in general practice [4]. It consists of four subscales measuring
distress, depression, anxiety, and somatization. The 4DSQ is
available in Dutch, English, and several other languages and
has been widely used and validated in clinical practice. Thefull
version of the 4DSQ comprises 50 items. It has been found that
most responders need 7 minutes to complete the full version
and 75% of all responders compl ete the 4DSQ within 10 minutes
[4]. Responses to the questionnaire can be used to distinguish
between patients with “normal” psychological distress and
patients with psychopathology [5-7]. This is of increasing
importance for GPs who have to make crucial decisions about
the triage of patients with mental health problems.

Computerized adaptive testing (CAT) is a method to reduce
patient burden of traditional questionnaires, by letting a
computer dynamically select only the items that give new
information about the patient. Based on a patient’s answer to a
single first item, a responders underlying trait (eg, level of
depression) is estimated. In addition, an automated algorithm
selects the next item that is most appropriate or informative for
this responder. The benefit of using CAT is the reduction in
items without aloss in reliability or precision in measurement

[8].

CAT relies on item response theory (IRT) [9]. A CAT version
of the Center for Epidemiologic Studies-Depression (CES-D)
scale, one of the most widely used depression screeners,
provided only marginally different outcomes with a decreased
number of items compared to the full version [10]. CAT has
also been applied successfully to other mental health
guestionnaires, such asthe Beck Depression Inventory [11], the
Beck Scale for Suicide Ideation [12], and the 90-item Mood
and Anxiety Symptom Questionnaire [13] and seems more
accurate than asimple short-form version of an assessment [14].
It is not clear yet if the efficiency of screening for common
mental health problemsin general practice can beincreased by
developing an adaptive version of the 4DSQ.

The aims of this simulation study were (1) to investigate if
responses of aclinical sample to a paper-and-pencil version of
the 4D SQ meet the psychometric requirements needed for IRT;
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and (2) to determineif asimulated adaptive version of the 4DSQ
would yield inferences similar to those based on the full version
of the 4DSQ. This simulation study is the first step necessary
for the development of a CAT version of the 4DSQ.

Methods

Participants

We used data collected in the baseline measurement of a study
evaluating triage decisionsin general practice. All patientswith
mental health problemsvisiting a GPworking in aprimary care
center in the northern part of the Netherlands between January
1 and December 31, 2014 were included in the study (N=408).
All included participants provided informed consent. Participants
filled in the Dutch paper-and-pen version of the4DSQ and only
patients with complete data were included in the analyses
(92.9%, 379/408). Asaresult, our final sample consisted of 379
participants with a mean age of 44.8 years (SD 16.5, range 16
to 87). Of the participants, 66.8% (253/379) were female. No
significant differences in age (P=.715) or sex (P=.205) were
found between responderswith compl ete and without complete
data

Psychometric Evaluation

Since al four of the 4DSQ scales are used and interpreted
separately, we performed the psychometric evaluation and our
analysesfor each of the four scales separately. We followed the
five steps described in the analysis plan used for the PROMIS
study, which was aimed at improving patient-reported outcome
instruments [8].

Step 1: Descriptive Statistics

Descriptive stetistics were calculated for each single item
(Multimedia Appendix 2). The 4DSQ consists of questions
about complaints and symptoms that occurred during the
previous week, such as “During the past week, did you feel
tense?’ Respondersindicated how often they experienced these
symptoms by answering “no,” “sometimes,” “regularly,’
“often,” or “very often or constantly.” According to the scoring
protocol, responses were coded as 0 (no), 1 (sometimes), 2
(regularly, often, or very often/constantly). The four 4DSQ
scales vary in the total number of items. 16 items for distress,
6 for depression, 12 for anxiety, and 16 for somatization. A total
scorewas cal culated for each scale by adding up all item scores.
To examineinterna consistency, Cronbach alphawas cal cul ated
for each scale, with .8 asthe acceptable minimum. We analyzed
whether removing any of the items changed the internal
consistency of ascale.

Step 2: Evaluate Item Response Theory Assumptions

Within IRT, data have to agree with three basic assumptions:
unidimensionality, local independency, and monotonicity [8].

Unidimensionality means that a person’s response to an item
is accounted for by his or her level on the underlying trait and
not by any other factor. A confirmatory factor analysis (CFA)
with ordinal datawas performed to study unidimensionality for
each scale. The model’s fit was assessed using four frequently
used fit indices: comparative fit index (CFl) greater than 0.95
for good fit, root mean square error of approximation (RMSEA)
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less than 0.06 for good fit, Tucker Lewis index (TLI) greater
than 0.95 for good fit, and standardized root mean residuals
(SRMR) less than 0.08 for good fit.

Local independence means that there should be no significant
association among item responses, except for the association
controlled for by the underlying trait. This assumption was
checked by inspecting residual correlations between item pairs
within the CFA. Items with high residual correlations (greater
than 0.2) were considered as possibly locally dependent.

The assumption of monotonicity means that an item response
related to a higher level of the trait should increase with the
level of thetrait. This assumption was studied by plotting trace
lines. In addition, we studied scalability coefficients of IRT
probability curves (greater than 0.3 indicates monotonicity).

Step 3: Graded Response Modd Fit

Within IRT, several models are commonly used; however,
because of the ordered-response categories of the 4DSQ, a
graded response model (GRM) was preferred for our data[15].
Thismodel estimates at which levels of an underlying trait (8),
such as depression, a person is likely to choose one of the
response options of anitem. For each singleitem, several GRM
parameters are estimated. The discrimination parameter (o)
represents the extent to which an item discriminates between
different trait levels. An item with a high alpha is strongly
associated with the measured construct. Two difficulty or
threshold parameters (13, and [3,) were also estimated. A category
response curve (CRC), based on the estimated parameters, was
plotted for each item to evaluate the fit of the model to the data.

Step 4: Differential Item Functioning

An item displays differential item functioning (DIF) if persons
with different characteristics (eg, males and females) respond
differently to an item, despite equivalent levels of the underlying
trait [8]. Items showing DIF may bias CAT outcomes. To check
for DIF (uniform and non-uniform), GRM estimates of each
item were compared between subgroupsvarying in gender (male

or female) and age (R? less than .03 indicating no DIF).

Step 5: Simulated Computerized Adaptive Testing

The GRM parameter estimatesfrom Step 3 were used for aCAT
simulation. As no information on a subject is available before
the first item is administered, 6 isinitialy set at 0. After the
first item is answered, the choice for the next item is based on
the GRM parameters of all potential next items in relation to
the response to the item that was answered first. All optimal
next items are sel ected based on the maximum Fisher estimation
method. The CAT selectsnew itemsuntil apre-defined stopping
ruleisreached. A stopping ruleis based on either a maximum
number of items administered or on a pre-specified level of
measurement precision [10-13].

We combined the two following stopping rules: (1) stop when
the standard error of the trait is similar to the standard error of
the full lengths scale, or (2) stop when half the number of the
full scale is administered. We compared CAT outcomes with
the first stopping rule only and with both stopping rules.
Regarding the first stopping rule, we inspected varying levels
of standard error (from 0.2 to 0.8). The pre-defined standard
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error of theta that corresponded with the standard error of the
full scale was used as a reference point. Correlations were
calculated between trait levels based on CAT and on the scores
fromthefull version of the 4ADSQ. We added a second stopping
rule because questionnaires in mental health often are most
informative for patients with relatively high levels of clinical
outcomes [10,16,17]. For patients with a low level of the
assessed outcome (eg, patients with low levels of depression),
many items provide little (additional) information. Ironically,
asthe CAT algorithm finds it difficult to estimate the standard
error when items offer little information, patients with a low
trait level often have to answer all items, even though they
provide no new information.

Software

The descriptive statistics and the estimation of the GRM
parameters were done in STATA 14.0. The CFA model was
estimated using the lavaan package in R [18,19]. Monotonicity
was checked using the R mokken package [20] and DIF with
the R lordif package [21]. The CAT simulation was done with
the CatIRT packagein R [22].

Results

Step 1. Descriptive Statistics

The sample’s mean total score on the 4DSQ distress scale was
18.6 (SE 0.43, range 0-32, median 20), with an overall Cronbach
alphaof .92. The mean depression scorewas 3.4 (SE 0.20, range
0-12, median 2), with a Cronbach alpha of .90. The mean score
for anxiety was 5.5 (SE 0.27, range 0-23, median 4), with a
Cronbach alpha of .87. Finally, for the somatization scale, the
sample scored 11.6 on average (SE 0.35, range 0-32, median
11), with a Cronbach alpha of .85. These results were
comparable to other studies [4,7]. The descriptive statistics of
the single items on the four scales are shown in Multimedia
Appendix 2. Removing any one of theitemsdid not change the
internal consistency of any of the four scales.

Step 2: Checking Item Response Theory Assumptions

Regarding thefirst assumption, unidimensionality, we concluded
that the items of the anxiety scale showed a good mode fit for
al four fit indices of the CFA. The items of the distress and
depression scales showed agood fit for three of the four indices,
but not for RMSEA, athough they nearly did. For good fit,
RMSEA should be lower than 0.06, but it was 0.08 (distress)
and 0.07 (depression). The items of the somatization scale
showed good fit for two out of four indices, but not for RMSEA
(0.07 instead of lessthan 0.06) and TLI (0.94 instead of greater
than 0.95).

Regarding the second assumption, out of 321 items pairswithin
the four scales (equation 1), two item pairs with a residual
correlation above 0.2 were observed, indicating local
independency. They were items 20 and 39 (sleep-related), and
items 47 and 48 (trauma-related), all from the distress scale.

321=(7)(6)(5) + (*2)(16)(15) + (*2)(12)(11) + (*2)(16)(15) (1)

The scalability coefficient of all items was higher than 0.3,
indicating that al items met the third assumption of
monotonicity.
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Step 3: Graded Response Model Fit

The parameter estimates of the GRM for al items of the four
scales are shown in Multimedia Appendix 3. Item 33 (“would
be better off dead”) of the depression scal e showed the highest
alpha (7.377) and discriminates best between persons with low
and high levels of depression. For the three other scales, the
highest alphas were observed for item 37 (3.483, distress, “no
longer feel like doing anything”), item 27 (5.527, anxiety, “feel
frightened”), and item 16 (1.855, somatization, “pain in the
chest”). All other items showed an alpha above 1, except for
items 47 and 48 (distress), item 50 (anxiety), and items 6 and
8 (somatization).

It wasfound that 43 items showed CRCs as expected. Fiveitems
on the anxiety scale (40, 42, 43, 49, and 50) and two items on
the somatization scale (5 and 14) did not show CRCs as
expected. For thoseitems, the probability to answer “ sometimes’

http://mental .jmir.org/2017/1/e7/

Magnée et al

was aways lower than the probability for one of the other
responses, regardless of the trait level.

Asan example, Figure 1 shows the CRCs of theitems with the
highest (item 33; a=7.377, 3;=0.688, 3,=1.349) and lowest
(item 35; a=2.457, (,=0.119, [3,=0.828) discrimination
parameter (a) of the depression scale. The higher discrimination
parameter of item 33 indicates an ability to demarcate fine
gradations between persons with similar levels of depression.
This can be observed in Figure 1, which shows steep curvesfor
different answer categoriesfor item 33. Item 35 (no escape from
Situation) ismore easily endorsed than item 33 in general (would
be better off dead), which is indicated by the location of the
curves more on the left side of the graph. Persons with a high
depression level are most likely to answer “ sometimes” to item
33, and to answer “regularly”, “often” or “very often or
constantly” to item 35.
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Figure 1. Category response curves of items 33 and 35 of the Four-Dimensional Symptom Questionnaire depression scale. The probability (y-axis)
represents the chance on a certain response (O=never; 1=sometimes; 2=regularly, often, very often, or constantly) given a certain level of theta. Theta
(x-axis) represents the underlying trait level; in this figure, depression. The abbreviation Pr is probability.

1_
>
5
o
e
o
O_
T I T [ T
-4 -2 0 2 4
Theta
— Pr(de33=0) —— Pr(de33=1)
— Pr(de33=2)
1_
>
E
by B
e
o
O_
T T T I T
-4 -2 2 4

0
Theta

Pr(de35=0) ——— Pr(de35=1)
— Pr(de35=2)

o . - relevant uniform and non-uniform DIF wasitem 41 (“1 quickly
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For the depression, anxiety, and somatization subscales, no
items showed DIF. The only item that showed significant and
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Step 5: Simulated Computerized Adaptive Testing

The characteristics of the simulated CAT under different levels
of measurement precision (allowing the standard error of the
estimated underlying trait to gradually increase; stopping rule
1) are shown in Table 1. For each scale, the standard error of
thetathat was equal to the standard error of thefull version scale
isindicated. For example, the standard error of the full version
scale of distress was 0.4. When alowing the standard error of
thetato be maximal 0.4, the mean number of items administered

Magnée et al

could be decreased from 16 to 6.3. The correlation between the
distresslevel based on 6.3 items and the distress level based on
all items was high (0.96). Comparable results were found for
thethree other scales. With thefirst stopping rule, we were able
to reduce the mean number of items administered to 5 for
depression (from 6), to 8.3 for anxiety (from 12), and to 12.9
for somatization (from 16), while correlations between CAT
and full test scores remained high. Applying CAT with thefirst
stopping rule to all four scales could reduce the total number
of 4DSQ items from 50 to, on average, 34 items.

Table 1. Mean number of items administered under varying levels of measurement precision and correlations between computerized adaptive testing
scores and full version scores of the Four-Dimensional Symptom Questionnaire.

Stopping Distress Depression Anxiety Somatization
e Number of  correlation? Number of - correlation? Number of - correlation® Number of  correlation®
items, mean items, items, items,
(SD) mean (SD) mean (SD) mean (SD)
None 16 1.00 6 1.00 12 1.00 16 1.00
SEP (6)<0.2 15.7 (0.8) 1 5.7 (0_9)6 1°¢ 12 (0) 1 16 (0) 1
SE(6)<0.3 8.8(45) 0.98 54(12) 099 87(43° 097° 14 (0) 0.97
SE(0)<04 3(43°  0.96° 50(1.3) 099 83(43) 097 129(21)° 0.95°
SE(6)<0.5 4.9(3.8) 0.92 49(14) 099 81(44) 097 11.2(49) 095
SE (6)<0.6 4.1(2.6) 0.86 46(1.4) 099 59(42) 094 75(46) 086
SE(6)<0.7 3.8(2.5) 0.84 39(13) 097 59(41) 094 46(34) 073
SE(6)<0.8 3.7(2.3) 0.79 39(L3 097 56(40) 093 46(34) 073

8Correlation between CAT 0 and complete test 6.
bSE: standard error.

®The standard error of theta (6) is equal to the standard error of the full version scale.

Theresults of combining thefirst stopping rule with the second
stopping rule are shown in Table 2. For distress, the average
number of items could be further decreased from 6.3 to 5, but
the correlation also decreased from 0.96 to 0.79. Therefore, we
did not apply the second stopping ruleto thisscale. For thethree

other scales, the number of average items could be decreased,
while the correlation remained high. Overal, when applying
the CAT with both stopping rules (except for distress), the4DSQ
could be reduced from 50 to 22 items.

Table 2. Mean number of items administered and correlation with total estimated theta under one or two stopping rules.

Stopping rule  Distress Depression Anxiety Somatization
Number of  correfation? Number of  correlation® Number of - correlation? Number of - correlation?
items, items, items, items,
mean (SD) mean (SD) mean (SD) mean (SD)

None 16 1.00 6 1.00 12 1.00 16 1.00

SEP (0)=SE 6.3(4.3) 0.96 5.4(1.2) 0.99 8.7 (4.3 0.97 129(21) 095

(full)

Maximum 5.0(2.1) 0.79 3.0(0) 0.96 49 (1.4 0.92 7.9(0.3) 0.92

items®

8Correlation between CAT 8 and complete test 6.
bSE: standard error.
®Maximum items are determined by dividing the number of items by 2.
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Discussion

Principal Findings

In summary, when applying CAT to the 4DSQ and applying
two stopping rules to the subscales of anxiety, depression,
somatization, and one stopping ruleto the subscal e distress, the
total number of items on the 4DSQ could be reduced by 56%
on average (from 50 to 22 items), without losing aconsiderable
amount of measurement precision.

Interpretation

Our simulation study showed that CAT may increase the
efficiency of the 4DSQ and could reduce responders’ burden
by more than 50%. These results were also found in other CAT
studies, such as on the Center for Epidemiological
Sudies-Depression Scale (CES-D), where the total scale of 20
items could be reduced to 7 items[23].

Some CATs to measure anxiety and depression have already
been used and evaluated in clinical (specialist) care [24-26].
These CATs appeared to be useful for longitudinal monitoring
of symptoms, sincethey were asreliable over timeastraditional
questionnaires [27].

A CAT version of the 4DSQ seems especially useful in general
practices, for example, as part of a broad online assessment to
investigate the severity of psychological problems of patients.
Asthe number of patients visiting their GP with mental health
problems is increasing [28], there is a growing need for an
efficient screener for mental health problems. Many Dutch GPs
already use the 4DSQ. An efficient, shortened 4DSQ could be
combined with other mental health questionnaires, whilekeeping
responders’ burden aslow as possible. GPs have only alimited
time and often have to make important decisions about referring
patients with mental health problems. An online severity
assessment, ideally preceding the first consultation, could be
helpful as a first quick evaluation on which to base further
(treatment) decisions. Some GPs use the 4DSQ as an
agenda-setting tool to talk about the psychological problems of
their patients. An online assessment could fulfill the same
agenda-setting function.

However, some obstacles for the successful implementation of
a CAT version of the 4DSQ in general practice exist. First,
current information and communication technology (ICT)
possibilities in general practices are insufficient for the
implementation of CAT, which requires sophisticated statistical
software. Second, it is not clear to what extent GPs are willing
to implement a CAT version of the 4DSQ. GPs may use
responses from individual 4DSQ items, such as item 47 or 48
on traumatic events, for a quick clinical evaluation, and this
information may be lost when applying CAT. Lastly, it is not
clear if CAT is appropriate for all patients. Previous research
on CAT after inpatient rehabilitation suggeststhat it might only
be feasible to collect (complete) data for a specific subset of
patients [29]. Some patients may prefer a paper-and-pencil
version of a questionnaire to an online assessment. Although a
CAT version of the 4DSQ might not be immediately available
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for use in clinical practice, some studies have already shown
that CAT versions of traditional questionnaires can be used in
aclinical setting [24-26] and arewell accepted by patients[25].
Recently developed, free-to-use online CAT platforms [30,31]
arelikely to enable the devel opment of new CAT questionnaires.
Moreover, some Dutch GPs already have been using an online
screener to assess mental health problems, so application of a
CAT version of the 4DSQ in clinical practice may be within
reach.

Strengthsand Limitations

As this was a simulation study, we used responses to a
paper-and-pencil version of the 4DSQ. In reality, responders
might behave differently when receiving a computerized
adaptive assessment. For example, we do not know if the actual
computer administration might influence responses or what
effect differences in the item order may have. However, a
previous study showed that differences between results from a
simulation CAT and areal CAT were small [32]. We used data
from a sample from a northern region of the Netherlands, but
parameter estimates based on data from different regions and
countries might also differ.

Regarding the psychometric evaluation, our data showed some
weaknesses. For most items of the four subscal es of the 4DSQ,
the assumptions for an IRT analysis were met. The assumption
of unidimensionality was not met perfectly for all four scales,
although it nearly was. Moreover, some items showed other
limitations, such as correlations between item pairs or
differential item functioning. These items might be left out in
future (rea-time) CAT versions of the 4DSQ. As in other
studies, we found relevant DIF for the item “emotionality” on
the distress scale. Women tend to more easily agree with this
item compared to men, even when they have a similar
underlying level of distress. When looking at the individual
responses to the CAT of the distress scale, the item
“emationality” was only administered to participants with a
very low level of distress. This indicates that the DIF on this
item does not bias the CAT outcomes, as this item is not
informative enough to be included in the fina CAT. When
looking at the distribution and the CRC of some items of the
anxiety and somatization scales, participants either endorse
option O or option 1 to 2. Patients apparently have difficulties
differentiating between response categories 1 and 2. Thismight
be solved in future studies by grouping response options 1 and
2 for certain items, making them dichotomous.

Conclusions

Data from this simulation study in general agreed with
assumptions needed for CAT. CAT seems useful for improving
the efficiency of the 4DSQ by 56%, without losing a
considerable amount of measurement precision. Of course, this
simulation study is only the first step towards a CAT version
of the 4DSQ that could be implemented in clinical practice and
it should be followed by a study on a real-time CAT and
eventually by an evaluation of the developed CAT versionin a
clinical setting.
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GRM:: graded response model
I RT: item response theory
RM SEA: root mean square error of approximation
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Abstract

Background: Improvements in software and design and reduction in cost have made virtual reality (VR) a practical tool for
immersive, three-dimensional (3D), multisensory experiences that distract patients from painful stimuli.

Objective: The objective of the study was to measure the impact of a onetime 3D VR intervention versus a two-dimensional
(2D) distraction video for pain in hospitalized patients.

Methods: We conducted a comparative cohort study in alarge, urban teaching hospital in medical inpatients with an average
pain score of >3/10 from any cause. Patients with nausea, vomiting, dementia, motion sickness, stroke, seizure, and epilepsy and
those placed in isolation were excluded. Patientsin the intervention cohort viewed a 3D VR experience designed to reduce pain
using the Samsung Gear Oculus VR headset; control patients viewed a high-definition, 2D nature video on a 14-inch bedside
screen. Pre- and postintervention pain scores were recorded. Difference-in-difference scores and the proportion achieving a half
standard deviation pain response were compared between groups.

Results. There were 50 subjects per cohort (N=100). The mean pain reduction in the VR cohort was greater than in controls
(-1.3 vs —0.6 points, respectively; P=.008). A total of 35 (65%) patientsin the VR cohort achieved a pain response versus 40%
of controls (P=.01; number needed to treat=4). No adverse events were reported from VR.

Conclusions: Use of VR in hospitalized patients significantly reduces pain versus a control distraction condition. These results
indicate that VR is an effective and safe adjunctive therapy for pain management in the acute inpatient setting; future randomized
trials should confirm benefit with different visualizations and exposure periods.

Trial Registration: Clinicaltrials.gov NCT02456987; https.//clinicaltrials.gov/ct2/show/NCT02456987 (Archived by WebCite
at http://www.webcitation.org/6pJ1P644S)

(JMIR Ment Health 2017;4(1):€9) doi:10.2196/mental.7387
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Introduction
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Methods

Hospitalized patients frequently experience physical, emotional,
and social distress that is exacerbated by a radical change in
living environment, loss of customary rightsand privileges, and
ahigh prevalence of pain[1]. Nearly half of hospitalized patients
experience pain, of which aquarter is considered “unbearable’
[2]. In order to care for the whole patient, hospital clinicians
must consider not only the physical impact of illness, but also
the psychosocial impact. However, the dynamic nature of
hospital medicine, coupled with limited time to spend with
individual patients, poses challengesto offering holistic inpatient
care.

Treatment of pain in the acute care setting is often focused on
pharmacol ogical management, which can yield inconsistent and
suboptimal pain control [3]. However, extensive data reveal
that adjunctive nonpharmacological techniques, such as
cognitive behavioral therapy and relaxation techniques, can
modify cognitions and behaviors that influence the perception
of pain [4].

Virtual redlity (VR) technology provides an immersive,
multisensory, and three-dimensional (3D) environment that
enables usersto have maodified experiences of reality by creating
a sense of “presence” [5,6]. To date, VR has been used in
numerous clinical settingsto help treat anxiety disorders, control
pain, support physical rehabilitation, and distract patients during
wound care [5-13]. For example, VR coupled with medication
iseffectivein decreasing pain during bandage changesfor severe
burns [7,11,14,15]. Similarly, VR reduces pain and provides
positive distraction during routine procedures such as
intravenous line placements [10] and dental procedures[8,16].
Other studies reveal that VR helps manage chronic pain
conditions such as complex regional pain syndrome [17] and
chronic neck pain [18]. By stimulating the visual, auditory, and
proprioception senses, VR actsasadistraction to limit theuser’s
processing of nociceptive stimuli [6].

However, the evidence to date supporting VR for inpatient care
has shortcomings. In a recent meta-analysis of randomized
controlled trials of VR for medical inpatients, we found 11
previous studies testing VR versus control conditions [19].
Although VR was effective and well tolerated in most studies,
the trials were generally small, of variable methodological
quality, limited to oneindication at atime (eg, physical trauma,
stroke rehabilitation, brain injury, cancer pain), and not focused
on the acute care setting. It remains unclear if VR is superior
to conventional means of pain distraction, such as viewing
two-dimensional (2D) images, particularly in diverse populations
of hospitalized, acute care patients suffering from varying types
of pain. We have previously published data evaluating the
feasibility and initial qualitative experience of using VR in
hospitalized patients [20] but have not evaluated its impact on
patient perception versus a control condition in hospitalized
patients. In this study, we measured theimpact of a3D VR pain
distraction experience versus a 2D pain distraction video in a
diverse group of hospitalized patients with varying types of
somatic and visceral pain.

http://mental .jmir.org/2017/1/e9/

Participants

We conducted anonrandomized, comparative cohort study over
a 6-month period to compare a 3D VR pain distraction
experience (administered during the first 3-month recruitment
period) with a2D high-definition nature video on a14-in screen
placed in easy viewing proximity (administered during the
second 3-month period), described further below. In both
cohorts, we recruited adults (18+ years) admitted to the I npatient
Speciaty Program at Cedars-Sinai Medical Center, a large,
urban, tertiary care medical center. We excluded patients who
could not consent, who were placed in contact i solation, or who
had head wounds or bandagesthat interfere with the VR headset.
In addition, because VR may cause maotion sickness in some
users [21], we excluded patients with a history of motion
sickness and vertigo and anyone experiencing active nausea or
vomiting. Patients with a history of seizures or epilepsy were
also excluded to limit the theoretical risk of inducing seizures
with VR (Samsung Gear user manual cites a 0.025% risk from
pediatric data). Patients with an average pain score of =3 out of
10 during the 24 hours preceding patient screening were selected
to participate in the study. We applied the same inclusion and
exclusion criteria for both cohorts and approached al eligible
patientsin order of service admission.

I nterventions

Virtual Reality Pain Distraction Experience

We administered VR using the Samsung (Ridgefield Park, NJ
07660) Gear Occulus headset fitted with a Samsung Galaxy S7
phone that delivers VR images and sound (Figure 1). We
selected the Samsung Gear becauseitiscommercially available,
widely used, relatively inexpensive, hasminimal visual latency,
and offers agenerally positive patient experience based on our
previous research [20]. Higher-end tethered headsets, such as
the Oculus Rift, are currently more expensive and onerous to
use at scalein an inpatient setting. We used disposable sanitary
covers and foam backing on each headset between patient uses
and sanitized the equipment using the protocol we described in
previous research [20]. Patients watched a 15-minute VR
experience called Pain RelieVR, specifically designed to treat
pain in patients who are bedbound or have limited mobility
(AppliedVR, Los Angeles, CA, USA; Figure 2). Pain RelieVR
isan immersive, 360-degree, game experience that takes place
in a fantasy world where the user attempts to shoot balls at a
wide range of moving objects by maneuvering his or her head
toward the targets. This engaging, medium-intensity activity is
free of interruption, offering the user a distracting experience
designed to reduce the perception of pain. Pain RelieVR is a
nonviolent and noncompetitive game that incorporates
motivational music and features positively reinforcing sounds,
animation, and direct messages to patients. Forward-facing
action alows bedbound patients to engage without having to
turn backward or contort into potentially uncomfortable
positions. Figure 3 shows example patients using the Samsung
Gear headsets (used with written patient permission).
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Figurel. Samsung Gear virtua reality headset.
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Figure 2. Screenshots of Pain RelieVR immersive pain distraction experience.
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Figure 3. Hospitalized patients using Samsung Gear headsets (with written patient permission).

Two-Dimensional Pain Distraction Experience

During the control period, we administered a2D high-definition
(1080p) video depicting relaxing nature scenes, including
mountain lakes and running streams from Patagonian vistas
presented with an audio track featuring Native American
Shaman music. We selected this video because of its
high-definition images, positively reinforcing music, and
emotionally calming content. Patients watched the video on a

http://mental .jmir.org/2017/1/e9/

XSL-FO

RenderX

14-in high-definition computer screen placed in easy viewing
proximity on abedside or chairside table. We ran the video for
itsfirst 15 minutes—the same duration asthe VR intervention.

Study Procedures

Patients in both study periods were informed that researchers
were testing the effect of a distraction experience on the
perception of pain. Because it was important for the research
staff to exhibit equipoise when describing the potential benefits
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of the study intervention (ie, VR in cohort 1, nature video in
cohort 2), we prepared a script that used neutral language
regarding the study intervention. Once consented, patientsrated
their current pain using astandard 11-point numeric rating scale
(NRS), ranging from O (no pain) to 10 (“the worst pain of your
life"). TheNRSisavalidated measure of pain widely employed
in clinical practice based on its ease of use, high compliance
rates, and responsiveness to detect meaningful changesin pain
[22]. Although predominantly tested for somatic pain, we have
previously demonstrated psychometric validity of the NRS for
visceral pain [23]. Patients in both groups repeated the NRS
assessment 2 minutes after completion of the intervention. In
addition, because VR has potential for adverse events, we
evaluated for dizziness, vertigo, nausea, vomiting, and seizures.
We also measured changes in blood pressure and heart rate in
the VR group.

Statistical Analysisand Sample Size

We calculated descriptive statistics for key demographic and
clinical characteristics between groups, including age, sex, race
and ethnicity, primary reason for hospitalization, and baseline
pain scores. We performed bivariate analysis to evaluate for
significant differences between groups, including two-sample
t tests for continuous parametric variables and chi-square tests
for categorical variables.

We next compared pre- and postintervention pain scoreswithin
subjects (using paired t tests) and then compared
difference-in-difference (DID) pain scores between cohorts
(using the rank sumtest given nonparametric DID distributions).
In addition, we classified each individual patient asaresponder
or nonresponder using the criterion standard of achieving an
effect size of =0.5 standard deviation on the pain scale, a
“medium” effect size using the rule of Cohen, and a value
corresponding to the minimum clinically important difference
(MCID) using the rule of Norman [24]. We compared the
proportion responding between groups using chi-square test

http://mental .jmir.org/2017/1/e9/
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and calculated the number needed to treat (NNT) between
groups.

Because the study used a mixed factorial design, we used a
repeated-measures analysis of variance (ANOVA), which
incorporated both a between-subjects and within-subject factor
(pretest-posttest). The F ratio of interest in the analysis wasthe
interaction between the 2 factors, representing the treatment

main effect. After estimation, we calculated eta squared (n?),
which can be interpreted as how much of the variation in the
sample can be explained by the interaction.

Finaly, to adjust for potentia differences in patient
characteristics between groups, we performed multivariable
linear regression analysis to test the independent effect of VR
on pain reduction, adjusting for demographic and clinical
variables. To support aregression model with 5 covariates, and
assuming at least 20 subjects per covariate, we required a total
sample size of 100 patients. All analyses were conducted using
Stata 14 (StataCorp).

Approval

The Cedars-Sinai Institutional Review Board approved this
study (Cedars IRB Pro00039751).

Results

Patient Characteristics

Therewere 50 patientsin each group (N=100). Table 1 provides
baseline demographic and clinical characteristics. There were
no significant differences between groups for age, sex, race, or
ethnicity. The reasons for admission between groups were
similar except for the proportion admitted for pulmonary reasons
(higher in control group) and orthopedic reasons (higher in VR
group). The mean baseline pain score was the same (5.4 points)
in both groups.
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Table 1. Patient characteristics.
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Patient characteristics VR2group (n=50), Controls (n=50), P value?
n (%) n (%)

Ageinyears, mean (SD) 54.48 (17.9) 47.7 (15.2) .10

Sex, female 30 (60) 23 (46)

Sex, male 20 (40) 27 (54) 16

Race/ethnicity .73
Non-Hispanic white 25 (50) 26 (52) .94
Black 11 (22) 14 (28) 55
Asian 2(4) 2(4) >.99
Hispanic 10 (20) 8(16) 64
Other 2(4) 0 15

Reason for hospitalization .007
Gastrointestinal 9(18) 19 (38) .08
Cardiac 8(16) 3(6) 17
Pain control 7(14) 2(4) 91
Infectious disease 6(12) 4(8) .08
Hematol ogical/oncological 1(2 4(8) 25
Neurological 1(2 24 .58
Postsurgical 8 (16) 4(8) .27
Pulmonary 4(8) 0 .04
Orthopedic 0 6(12) .01
Other 6(12) 6(12) >.99

3/R: virtual redlity.

B\e used t tests for continuous variable bivariate analyses and chi-squaretestsfor categorical analyses (when differenceswerefound, atest of proportions

was used).

Differencein Pain Scores

When focusing on within-subject changes in pain, there was a
significant drop in pain in both the patients in the VR group
(preVR mean 5.4, SD 2.6; post-VR mean 4.1, SD 2.7,
delta=1.3; P<.001; percent reduction=24%) and the control
patients (preintervention mean 5.4, SD 2.6; postintervention
mean 4.8, SD 2.7; delta=0.6; P<.001; percent reduction=13.2%),
with a larger drop in the VR group than controls (Table 2).
When comparing between groups, the DID of —0.7 points was
highly significant in favor of VR (P=.008). Using a binary
responder definition of a=0.5 standard deviation drop in pain,
there was a higher proportion of responders in the VR group

Table 2. Resultson pain.

(65%) versus the control group (40%; P=.01, absolute
difference=25%, NNT=4). In the repeated-measures ANOVA,
results showed that VR elicited a dtatistically significant
difference in pain scores following treatment, F,4;=7.45,

P<.001. The calculated n? was .07, which Cohen considers
equivalent to an effect size slightly greater than medium. In
multivariable regression analysis adjusting for age, race,
ethnicity, sex, and reason for hospitalization, VR remained a
significant predictor of pain reduction (beta coefficient=—0.65
point, 95% CI -1.3 to 0, P=.05). There were no differencesin
the effect of VR by age, race, ethnicity, sex, or reason for
hospitalization.

Group Preintervention pain score, Postintervention pain score, mean  Difference (% drop) P vaue
mean (SD) (SD)

Virtual reality 5.4 (2.6) 41(27) 1.3(24) <.001

Control 5.4 (2.6) 48(2.7) 0.6 (13.2) <.001

Between-group difference 0.7 .008
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Virtual Reality Adverse Event Monitoring

All patients in the VR group completed the Pain RelieVR
experience in its entirety and reported no adverse outcomes.

Table 3. Effect of virtual reality on blood pressure and heart rate.

Tashjian et a

Therewas no statistically significant difference between pre-VR
and post-VR systolic blood pressure, diastolic blood pressure,
and heart rate measurements (P>.05; Table 3).

Outcome PreVR? Post-VR P value
Systolic blood pressure, mm Hg (n=50) 32
Mean 119.8 118.6
SD 174 169
Range 83-175 84-152
95% ClI 115.4-124.2 114.37-122.93
Diastolic blood pressure, mm Hg (n=50) .18
Mean 66.8 69.5
SD 11.7 11.2
Range 46-99 48-97
95% ClI 63.85-69.75 65.7-71.4
Heart rate, beats per minute (n=50) .88
Mean 77.9 77.8
SD 16.2 16.8
Range 46-118 49-122
95% ClI 73.82-82.04 73.53-82.03

3/R: virtual reality.

Discussion

Although VR has been studied in a variety of conditions
including wound care, rehabilitation, and anxiety, its
effectivenessfor managing pain in hospitalized patients has not
been fully examined. In this study, we found that use of a
15-minute VR intervention in a diverse group of hospitalized
patientsresulted in statistically significant and clinically relevant
(NNT=4) improvements in pain versus a control distraction
video without triggering adverse events or altering vital signs.
These results indicate that VR may be an effective adjunctive
therapy to complement traditional pain management protocols
in hospitalized patients.

Whereas previous VR research has traditionally focused on
specific types of pain [6-10,12,25,26], our study is unique for
evaluating VR across awide range of somatic and visceral pain
conditions. In multivariable regression analysis, we found the
effect of VR was independent of the reason for hospitalization
or primary cause of pain, suggesting that VR has benefits across
wide groups of inpatients. Because this study is focused on a
single pain distraction visualization, future research should
evaluate whether and how to tailor VR content for specific pain
syndromes, asthismay have incremental benefitsover asingle,
generic VR intervention. Similarly, future research should
investigate active VR interventions, such as mindful meditation
visualizations, in addition to passive distraction experiences.
Nonetheless, the finding that a single intervention improved
pain across diverse conditions suggests a common mechanism
for the pain benefits of VR.

http://mental .jmir.org/2017/1/e9/

It remains unknown exactly how VR works to reduce pain
perception across conditions. Most proposed mechanisms
attribute the benefit to simple distraction [6]. When the mind
is deeply engaged in an immersive experience, it becomes
difficult, if not impossible, to perceive stimuli outside of the
field of attention [27]. By “hijacking” the auditory, visual, and
proprioception senses, VR is thought to create an immersive
distraction that restricts the mind from processing pain [6].
Additional research should evaluate the neurobiological
mechanismsof V R across pain conditions and measure whether
its benefitsin hospitalized patients, in particular, extend beyond
theimmediate VR treatment period.

Our study has several important limitations. First, although we
compared results between 2 well-characterized groups in this
early phase VR study, this was not a randomized controlled
trial. Nonetheless, we performed multivariable regression
analysisto adjust for variations between groups and still found
that exposureto VR wasasignificant predictor of reduced pain.
Future research should randomize patients in a larger,
prospective comparison trial. Second, the VR intervention was
only 15 minutes long and included only one visuaization; it is
possible that pain may rebound after VR and/or longer-term
benefits require more sustained and repeated exposureto varying
content. Future research should evaluate the effect of atering
the duration, intensity, frequency, and content of VR compared
with control conditions. Third, because this was a onetime
intervention we did not measure the impact of VR on use of
pain medications, hospital length of stay, or postdischarge
satisfaction scores. Nonetheless, thisstudy is, to our knowledge,
the first to measure the impact of VR on pain management
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versusacontrol condition among adiverse group of hospitalized
patients. Fourth, it is impossible to know whether the greater
effectiveness of the VR condition was due to presenting a 3D
virtual environment (vsa2D environment) or playing a highly
involving, active game versus a passive distraction experience.
It is not possible from this experimental design to determine
definitively if the observed effect in pain reduction was due to
the 3D versus 2D experience, active versus passive components,
variations in visual and audio between conditions, or other
attributes that measurably vary between arms. Our pragmatic
trial is a first step along a path of additional investigations;
future research should test other control conditions and
visualization to understand whether there are unique benefits
of the 3D VR experience over other control conditions. Finally,
our protocol did not track the characteristics and reasons for
patient ineligibility or refusal to use VR. However, our previous

Tashjian et a

research found that many hospitalized patients are not eligible
to use VR for various reasons, including active neurological
symptoms, ongoing nausea or vomiting, injury to the face or
neck, epilepsy, too frail or debilitated, or receiving mechanical
ventilation. Moreover, we found that among those who are
medically eligible to use VR, up to two-thirds are unwilling to
try the technology, particularly older individuals. Taken
together, thesefindings reveal barriersto widespread use of VR
in hospitalized patients. Future research should study whether
adoption rates are increasing and whether using VR is
cost-effective for hospitals given variable patient uptake.

Theseresultsindicate that VR is an effective, safe, and feasible
intervention to aid with pain management among diverse
hospitalized patients. Larger randomized clinical trials are
needed to better characterize its impact on longer-term pain
perception, resource utilization, and postdischarge outcomes.
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