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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 allow clinicians to monitor mood, risk, and treatment adherence of adolescents completing a cCBT program
called SPARX (Smart, Positive, Active, Realistic, X-factor thoughts).

Objective: The objectives of our study were as follows: (1) assess clinicians’ and adolescents’ views on using an e-monitoring
tool and to use this information to help shape the development of the tool and (2) assess clinician experiences with a fully 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 development 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 adolescents. 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 adolescents.

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

Depression in adolescence is a major cause of disability that is
often underreported, unrecognized [1,2], and not addressed by
timely and effective treatments [3-5]. Psychological therapies
are recommended as a first-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 a clinician
[9,10]. The advantages of pure self-help tools include improved
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
is some evidence that 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 allows 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 a number of programs have been created
for depressed or anxious children and adolescents. They too
range from self-help tools to supported programs. For example,
“Think, Feel, Do” [19] relies on a facilitator (who is not required
to be a clinician) to be available during the entire delivery of
the program to discuss the content covered. BRAVE-ONLINE
is a clinician 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) is a gamified cCBT program for adolescents,
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 self-help
program in response to young people wanting to maintain
privacy and access the program independently. A freely

available self-help resource such as SPARX, which is accessible
to all 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 original trial of SPARX, the
referring clinicians provided a minimal 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’
progress while using SPARX (Merry, personal communication).

Therefore, our study aimed to develop and implement an
electronic monitoring (e-monitoring) tool relevant to adolescents
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 a fully developed version of the tool that was implemented
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 were in contact
with mental health services and also clinicians in primary care
settings from the services where they worked (Table 1). We
approached local secondary schools, a youth 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 adolescent
health and in using the tool. The clinicians were GPs and 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 use the
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 clinicians to
track all users they 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 system to deliver alerts or “flags” via email to the clinician

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

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.

PhaseParticipantsFocus group
duration
(minutes)

Focus group
date

LocationGroup

Clinician focus groups

Phase 1 Consultation: Gauge needs and
wants of clinicians and seek early feed-
back

3 General pratitioners (GPs)

4 Allied health staff

90December
2012

Youth health center1

5 Allied health staff50December
2012

Youth health center2

11 GPs80March 2013Primary care service3

Phase 2 Development:

E-monitoring tool was beta-tested

1 GP

6 Allied health staff

3 Allied health trainees

60June 2013School guidance service4

5 Allied health staff70July 2013School guidance service5

Phase 3 Postimplementation:

Obtain postimplementation clinician
feedback

3 GPs

4 Allied health staff

60Dec 2013Youth health center6

5 Allied health staff60Dec 2013Youth health center7

Focus groups with adolescents

Phase 1 Consultation:

Gauge needs and wants of adolescents
and seek early feedback

14 Adolescents (past service users
and youth advisors to the health cen-
ter)

90Dec 2012Youth health center8

10 Adolescents (students who are
nonservice users)

60Mar 2013Secondary school9

5 Adolescents (service users)70Mar 2013Nongovernmental organi-
zation (mental health
provider)

10

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

(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 be implied 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
1 and 2 clinician groups; MS, all adolescent groups; KS, Phase
3 clinician groups). The independent coding by the 2 researchers
was then discussed until consensus was reached to determine
the final 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 unique 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 actual tool
postimplementation. Refinements to improve the tool were also
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 a clinician if they received a message from SPARX saying
“you should seek help,” and that the e-monitoring system would
help clinicians to make contact with adolescents.

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 be impacted
upon by a tool used in place of an ongoing face-to-face
relationship, while others were concerned at the possible risk
of rapid change in depression severity in adolescents. Similarly,
some adolescents 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 a clinician
had oversight of their progress, and could maintain the
therapeutic relationship while simultaneously enhancing the
adolescent’s autonomy and sense of control.

I 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 Monitoring, 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
people in the service to check alerts. Having a robust system in
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 allow more staff
to better assess and manage risk.

I mean if I was working here and I saw it come
through and I glance at it out of interest because I’m
seeing the patient, I 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]

Adolescents realized 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. Clinicians also had the impression that adolescents
would prefer if their parents were not involved and that
adolescents preferred to retain anonymity.

There was some discussion about social media, and this was in
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 a social
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 whole world about it really.
[Adolescent]
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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

• clinicians to see progress

• clinicians to offer help

Concerns:

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

• 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 adolescents would be contacted

 

Clinicians only

Concerns:

• Impaired therapeutic relationship, perceived “brush off”

• Increased clinical 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

• Alerts being sent to only one clinician

• 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

• Adolescents less likely to use/check email

• 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

• Not all 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 access to 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
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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 adolescents 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 extra time 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 alerts should be integrated with existing electronic data management systems

• Emails to alert clinicians of at-risk adolescents and to remind clinicians to log in to the e-monitoring dashboard

• Emails to provide weekly or regular summaries in terms of adolescents’engagement and progress with SPARX (Smart, Positive, Active, Realistic,
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.

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

• Social media not favored as a way of registering for cCBT or e-monitoring but a way to heighten awareness of cCBT options and availability

• Clinicians who use the e-monitor should be registered with a professional regulatory body

• Only clinical 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 adolescents agree) clarifying monitoring arrangements
or level of detail gathered, and adolescents can choose the details that will be shared via e-monitoring

• Pair with a unique 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 alerts to clinicians about adolescents’ SPARX (Smart, Positive, Active, Realistic, X-factor) progress and weekly summaries rather than
only alerts to flag concerns

• Email, 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 alerts and clinical responsibility

• Acutely suicidal adolescents should be prompted to seek help

• Emergency helpline contact numbers that adolescents can access when distressed

• 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
especially 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
process for e-monitoring should not be time-consuming. Ideally,
clinicians would like to do it with the individual 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 adolescents 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.

Others said 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 mailboxes that 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
symptoms in 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.
Clinicians felt that the acquisition of such finer detail is currently
not possible with many face-to-face meetings. However, internet
connectivity is key to e-monitoring, 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
a function that would allow the users to determine the urgency
of the situation. Adolescents suggested that the following
information be included when informing potential SPARX users
about the ways to get help: “A recommended doctor,” “What
to do if you’re depressed and you got no one,” “And if you don’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

adolescents took more time than they allocated. For many,
although the e-monitor was available, it was not used. During
use of the tool, one primary contact was allocated to receive all
the alerts in 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.

Overall, 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 relationship as the adolescent
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.
Overall, 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 a barrier and “could be simpler.” Clinicians
suggested an e-monitoring icon that could be integrated onto
their current desktop to simplify access and serve as a reminder
or prompt to check adolescents’ progress. Email alerts were
widely discussed, and clinicians thought that these could serve
a variety of purposes, including alerting of at-risk adolescents,
reminding them to log in, and providing regular summaries in
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
points originally proposed. Other suggestions from 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
features in (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, Realistic, 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 allow clinicians to track all the adolescent users (current and historical) who were prescribed SPARX

• An algorithm to automatically generate alerts at specific and concerning levels of depression or self-harm (as evidenced on a self-rated depression
rating scale)

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

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

Figure 1. A final version of the e-monitoring dashboard following consultation with clinicians depicting fictional data of adolescents prescribed
computerized cognitive behavioral therapy (cCBT) (SPARX [Smart, Positive, Active, Realistic, X-factor]), with an example of an alert. PHQ-A: Patient
Health Questionnaire for Adolescents.

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e3 | p.10http://mental.jmir.org/2017/1/e3/
(page number not for citation purposes)

Sundram et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


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.

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 developed 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 technology, 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 previously 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’s workload [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

other than their own clinical judgment gathered from direct
clinical contact.

Clinicians in 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 alerts, emails). As has been 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 alternatively, integrated
between hotlines or emergency services and the cCBT 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
involves a wider 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 this is a challenging prospect,
as clinicians in primary care utilize different systems, and there
may be little motivation on the part of the developers 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 clinicians in a codesign process. For example, a Swiss
qualitative 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 the initially identified concerns did not eventuate.
For example, clinicians expected a negative impact on the
therapeutic relationship but this did not arise. Also, during the
development phase, alerts were 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. This was 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
discuss and customize e-monitoring arrangements and the timing
and frequency of feedback they received via the e-monitor.
While adolescents preferred their parents not to be involved in
the e-monitoring process, they welcomed parallel monitoring
with face-to-face check-ins with their clinician, despite reported
difficulties with adolescents seeking help or expressing their
concerns directly via face-to-face conversations [42].
Adolescents also wanted information on how to access support,
especially after-hours when their clinician might be unavailable.
As most adolescents have access to 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

capacity to advise adolescents to seek immediate help if they
achieve a high 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 adolescents 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
constraints. 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
in line with clinicians’wishes for oversight of adolescents using
SPARX. The e-monitor was also 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 e-monitoring
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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Abstract

Background: Perinatal mental illness is a global health concern; however, many women with the illness 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 because they have a role in challenging stigma. This study draws from these findings and theoretical concepts
to present a model 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 a child 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 users reported 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 symptoms to health care providers. Clinicians could refer clients to 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):e6)   doi:10.2196/mental.5926
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Introduction

Perinatal Mental Illness and Stigma
The term perinatal mental illnesses is used throughout this paper
to refer to conditions that include depression, anxiety, obsessive
compulsive disorder, post-traumatic stress disorder, and
puerperal psychosis. Perinatal mental illness is a global health
concern [1]. However, prevalence varies depending on a variety
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]. Puerperal 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]. One reason for this is that the stigma
associated with perinatal mental illness can be a barrier to
women disclosing and seeking help [12]. External stigma is a
negative attitude held by the general public toward an individual
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 social problem; for example, Mind and Rethink
Mental Illness developed the “Time to Change” campaign [16].

Internal stigma can occur when stigmatized individuals agree
with external stigma and apply it to themselves or they may feel
external stigma is unreasonable yet still appraise themselves
negatively. There are many detrimental outcomes of internal
stigma including 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
the individual believes others hold without actually experiencing
it (known as perceived external stigma). Perceived external
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

process when choosing whether or not to disclose his or her
symptoms of mental illness.

Internet Forums for Stigmatized Mental Illnesses
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 helping people manage
or recover from a variety of mental 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 users lurking
[39,40].

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
stigma surrounding 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]. Theoretically, all these factors could
positively influence disclosure to health care providers and
subsequently increase treatment uptake and recovery rates.
Disclosure may also be encouraged through social 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].

Online Forums for Perinatal Mental Illness and Stigma
It is arguable that stigma associated with perinatal mental illness
is distinct from mental illness stigma experienced 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]. This is 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 stigma affecting their maternal identity
[13]. Many symptoms of perinatal mental illness are seen as
incompatible with being a good mother and can exacerbate
women’s illness. For example, a woman 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 associated with being a mother with a mental
illness. This stigma could comprise perceived external stigma,
internal stigma, and disclosure stigma. All facets of this stigma
could contribute to a woman’s reluctance to disclose symptoms
to health care providers [47,48]. It is vital that research and
interventions target perinatal mental illness stigma to enable
women to disclose, which is the 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 illness with a large 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]. Moreover, some research suggests that these
forums provide social support that may challenge stigma. One
study found an online forum for postnatal depression to be
nonjudgmental and posts encouraged users to disclose and seek
professional help [51]. Another study documented how online
support forums for lesbians with postnatal depression provided
social 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, little is
known about the relationships between perinatal mental illness
forum use, stigma associated with perinatal mental illness, and
help-seeking behavior of forum visitors.

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

inadequacy as a mother and perceived stigma from others [53].
Benefits were reported by both active users and lurkers and
women valued the anonymity provided by these forums as they
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 as a “bad mother” with a mental illness
from their identity as a “good mother.” Many women felt they
were helped by visiting these forums by developing a collective
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
disclosure to health care providers, possibly by reducing stigma
[22]. Posts provided positive experiences of disclosure to health
care providers that 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 internal stigma and concerns
about external stigma and disclosure stigma. They offer a unique
opportunity to anonymously 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, especially if women seek help. Thus, forum use has the
potential to increase women's disclosure to health care providers
by influencing stigma.

Aims
This study aimed to test a model that examined the role 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).

Figure 1. Hypothesis model.
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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 themselves as having some level 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
illness websites, motherhood-related websites, Facebook groups,
and Twitter. A total of 422 women started the questionnaires
via a Web-based survey and 200 had complete 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.

Measures

City Mental Illness Stigma Scale
Stigma was measured using the City Mental Illness 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 alphas between
.81 and .86 for subscales and an overall alpha of .84 for the total
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 Illness;
ISMI-10 scale), which suggested good concurrent validity (r277=
.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 stigma subscale comprised 6 statements
that measured the respondent’s beliefs about what other people
think about mothers with psychological problems, for example,
“people think mothers with psychological problems will harm
themselves.” The internal stigma subscale contained 5 questions
that extend the concept of a “spoiled identity”; in this case it
was specifically related to the respondent’s identity as a mother,
for example, “I have thoughts about leaving my baby” [13].

The disclosure stigma subscale contained 4 questions that
measured respondents' anticipated discrimination if they
disclosed their symptoms or diagnosis to 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 I told a health care
provider about my thoughts they would think I am an abusive
mother.” It contained 2 items that rated the potential negative
consequences of disclosure, for example, “I worry that if I 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 Scale (HADS) [55]. The HADS
questionnaire 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 analysis results
supporting the 2-factor structure: depression and anxiety and
significant correlations between the 2 factors [57]. The scale
has also shown correlations with other scales that measure
depression and anxiety [58].

Assessment of Forum Usage, Disclosure, and
Demographic Information
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 visits and duration
of forum use categories were developed by all authors and
subject to data analysis several times using different
classifications and cutoffs to see if the results were altered. 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 a year.

Disclosure was ascertained by participants indicating 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 pilot-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
all 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 a hyperlink to the survey. The participant information sheet
and the first 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 addresses were checked for duplication, but none were
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 there is an
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 MISS scores for subscales internal stigma, external stigma,
and disclosure stigma were entered as mediators. The outcome
variable was disclosure of symptoms to a health care provider.
HADS scores were entered as a covariate to account for potential
confounding effects on the relationships between variables. The
bootstrapping method was used to test the potential mediation
effect using 1000 iterations. This method was chosen as it allows
for multiple mediators, controls for the effects of covariates,
has a higher power than the traditional Sobel test, and reduces
the possibility of a type I error. The bootstrapping procedure
computes the confidence intervals (CIs) for the indirect path.
The null hypothesis is that the indirect path does not
significantly differ from zero, so if the CIs 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].

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 a diagnosis 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 users than lurkers (n=156, n=44).

Correlational Analysis
Relationships between variables are presented in Table 3. The
length of forum use was significantly correlated to internal
stigma score (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 accelerated (BCa)
CI 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.

n (%)

(N=200a)

SubcategoriesCharacteristics

12 (6.0)SingleMarital status

133 (66.5)Married

48 (24.0)Living with partner

3 (1.5)Separated

2 (1.0)Other

191 (95.5)WhiteEthnicity

5 (2.5)Mixed or multiple ethnic groups

2 (1.0)Other

104 (52.0)EmployedOccupation

17 (8.5)Self-employed

9 (4.5)Out of work

47 (23.5)Homemaker

11 (5.5)Student

10 (5.0)Unable to work

17 (8.5)GCSEbEducation

30 (15.0)A Levels

26 (13.0)Trade or vocational training

89 (44.5)Bachelor’s degree

34 (17.0)Master’s degree

1 (0.5)Doctoral degree

139 (69.5)1Number of children

45 (22.5)2

6 (3.0)3

2 (1.0)Antenatal depressionDiagnosis

1 (0.5)Antenatal depression and anxiety

9 (4.5)Antenatal depression and postnatal depression

53 (26.5)Postnatal depression

9 (4.5)Postnatal anxiety

23 (11.5)Post-traumatic stress disorder (PTSD)

23 (11.5)Postnatal depression and anxiety

19 (9.5)Postnatal depression and PTSD

7 (3.5)Three or more postnatal mental illnesses

3 (1.5)Puerperal psychosis

5 (2.5)Other postnatal mental illness

46 (23.0)No diagnosis sought

aThe total number of participants in demographic categories does not add up to 200 as not all participants completed the demographic questions.
bGCSE: General Certificate of Secondary Education.
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Table 2. Sample forum use characteristics.

n (%)

(N=200)

CategoryVariable

108 (54.0)FrequentFrequency of visits

92 (46.0)Occasional

156 (78.0)ActiveParticipation level

44 (22.0)Lurker

108 (54.0)Long-termDuration of use

92 (46.0)Short-term

Table 3. Bivariate correlations of dependent variables, independent variables, mediators, and control variable.

987654321Variable

.019−.019.074.230c.138.045−.004.06011. Disclosure

−.020.087.064.180d.150d.043−.08712. Length of use

.066.111.031.065.088.285c13. Frequency of visits

.032−.041.061.095.05814. Participation

.423c.744c.766c.751c15. Total City MISSa

.393c.331c.299c16. Internal stigma

.222c.434c17. External stigma

.339c18. Disclosure stigma

19. HADSb

aCity MISS: Mental Illness Stigma Scale.
bHADS: Hospital Anxiety and Depression Scale.
cCorrelation is significant at the .01 level (two-tailed).
dCorrelation is significant at the .05 level (two-tailed).

Figure 2. Model with statistics.
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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 a significant indirect effect
of length of forum use on disclosure of symptoms to health care
providers through internal stigma. Long-term forum users
reported higher internal stigma scores and higher internal stigma
was associated with disclosure to a health care provider. There
was no indirect 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 illness were barriers to their
disclosing to health care providers.

There was theoretical reason to believe that increased forum
use would decrease stigma and subsequently increase disclosure
to health care providers. Also, social support offered by forum
members might be empowering and play a role in disclosure.
Results unexpectedly indicated that forum use was associated
with increased reported internal stigma. There are a number of
possible explanations for this. It is plausible that 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 suggests that forums may provide a place where women
can explore their 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 alternative
perspective of perinatal mental illness that shifted their “spoiled
identity” to an empowered identity as a good mother despite
having a mental 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 is possible that 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 personality 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,
the women were mostly white and educated to A Level or above.

There was also an overrepresentation of active users, possibly
because active users have a more vested interest in forum
research or they have different traits that might make them more
likely to post on forums and participate in Web-based surveys
[45]. The majority of women had experienced symptoms in the
postnatal period, and thus findings might not extend to antenatal
populations. The model could benefit from future modifications
such as including a measure 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 because it was cross-sectional. It may therefore be that
women who disclosed may be more likely to visit forums rather
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 a measure 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 social
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 stigma and disclosure
stigma do not mediate between forum use and disclosure. This
is surprising 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 forums include 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 external stigma and disclosure
stigma. Women in this sample may have been visiting a mixture
of these types of forums and they may have had different effects
on perceived external stigma and disclosure stigma. Therefore,
future research should not dismiss exploration of external stigma
and disclosure stigma in forum use.

Qualitative findings confirm that stigma is a major barrier to
disclosure and details the complex relationship 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 forums that 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’s disclosure
to health care providers through enabling expression of their
internal stigma. Theoretical reasons for this have been discussed;
in particular, it is suggested that women can explore their
feelings, so they become more aware of their internal stigma
and are empowered to express these feelings. Furthermore,

women may be enabled to disclose by reconciling the negative
impact of internal stigma on 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 clients to trustworthy
and moderated online forums that facilitate expression of
perinatal mental illness stigma and promote disclosure to health
care providers.
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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 mental health care on a large 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. This is 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: This pilot study aimed to determine the expectations and attitudes toward Internet-based psychotherapy in the general
population in Germany. Furthermore, it aimed to explore the associations between attitudes toward Internet-based therapies and
perceived stress.

Methods: To assess public attitudes toward Internet-based psychotherapy, we conducted both Web-based and paper-and-pencil
surveys using a self-developed 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 Internet-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, we identified 3 dimensions of public attitudes toward Internet-based therapies,
which we labeled “usefulness or helpfulness,” “relative advantage or comparability,” and “accessibility or access to 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 improvements in
health care (eg, expanded access), we observed low intentions to future use of Internet-delivered therapies in case of mental health
problems.

Conclusions: This pilot study showed deficient “e-awareness” and rather negative or ambivalent attitudes toward 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 is still in its infancy. 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):e8)   doi:10.2196/mental.6375

KEYWORDS

telemedicine; mental health; online self-help; attitude to computers; acceptability of health care; patient acceptance of health care;
cognitive therapy; stress, psychological; diffusion of innovation

Introduction

Background
Mental health problems requiring treatment have a high lifetime
prevalence of 29.2%, which has increased 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]. In addition, stigmatized beliefs about mental illnesses
have been identified as global 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 regional 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 health 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 still scare. An English
study by Musiat et al [26] targeting public acceptability of
e-mental health treatment services showed that mental health
service users endorsed domains such as helpfulness, credibility,
convenience of access, personal support, or suitability with
preferences and habits as important for decisions to engage with
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 attitudes toward e-mental health include concerns on privacy

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

Attitudes Toward E-Mental Health and Service Users’
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 self-stigma [33]. There are indications for multidimensional
(ambivalent) attitudes in 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 “Attitudes towards
Psychological Online Interventions Questionnaire” (APOI) [36]
is a validated measure with depressive patients in a German
clinical setting. Yet, validated measures targeting public attitudes
toward Internet-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 due to different stages of e-health
implementation into health care. There is thus a need 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 IT acceptance research, including the innovation
diffusion theory [45] and the theory of planned behavior (TPB)
[46]. Four determinants of behavioral intentions to use IT and
moderators of key relationships (eg, gender, age, experience)
have been confirmed [43,44]. Determinants include 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 helpfulness appears
particularly relevant. Accordingly, surveys employed perceived
helpfulness as an indicator for attitudes and acceptability of
e-mental health services [10,47-49].

Social Influence, Perceived Stress, and Attitude
Toward E-Mental Health Treatments
Overall, 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, as well as lower social support [51]. However, little is
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 inconsistent 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]. This is relevant 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 general German
population used the Internet daily, whereas 56.1 million citizens
(79.5%) had access to the Internet [53]. The implementation of
e-mental health treatments in German public health could help
reducing the gap between supply and demand for psychotherapy
[3]. Web-based self-help services are accessible for 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
due to the so-called “Fernbehandlungsverbot” in Germany [54].
However, the implementation of Internet-delivered therapies is
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 general 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 services in case
of emotional distress. In line with international research [10,26],
specific subpopulations (eg, young adults) indicated being more
willing to use e-mental 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

everyday life (eg, mobile phone apps) has likely increased the
public awareness in 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 the intended large-scale implementation 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 as well as individual 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. Data from 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 universities across
North Rhine Westphalia, Germany. Participation was voluntary.
Psychology students could receive credits for their participation.
No further incentive was offered.

Measures 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 therapies in German health care in 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 (rural 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 Internet-Based Psychotherapy
A 14-item self-developed questionnaire was used to explore
public attitudes toward Internet-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 available 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 0 (“strongly
disagree”) to 4 (“strongly agree”). As shown in Table 2, most
items of the measure referred to attitudes in terms of subjective
appraisals about statements on proposed benefits of
Internet-delivered therapies for persons with mental health
problems. Other items reflected expectations about the potential
positive impact of Internet-delivered therapies for 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 values in terms of mean
and median scores: Values smaller than 1.5 were defined as

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-developed survey.
For instance, despite positive views regarding the helpfulness
of Internet-delivered therapies, other aspects such as intentions
to future use Internet-based therapy could be assessed negatively
at the same time (indicating ambivalent attitudes). The labeling
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 stress level. Such visual analogue scales (VAS) were
widely used to measure subjective feelings in medical conditions
[56]. VAS included a continuous line with 2 endpoints
containing only the smallest and maximal value for the
subjective assessment. Participants were asked to indicate to
what extent they felt stressed at the moment on a VAS ranging
from 0 (“not at all”) 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
scale ranging from 1 “almost 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 alpha amounted 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 analyses were applied
to summarize scores of self-report measures, including means,
median scores, and standard deviations (SDs). For data reduction
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 (κ=4). Oblique rotation was chosen
due to the assumption that the items were not independent from
each other (attitude definition). The number of extracted factors
was derived using the Kaiser-Guttman criterion for eigenvalues
greater than 1. Factor loadings smaller than .10 were suppressed.
Additionally, the scree plot was examined for characteristic
changes in slope. 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 age were
calculated. Spearman rank correlation (ρ coefficient) was used
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because it was more robust than Pearson correlation 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
hypotheses with alpha=.05) were performed using SPSS, version
23 (IBM Analytics).

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).

Paper-and-pencil (n=103)Web-based (n=1455)Variable

31.42 (13.45)31.48 (10.72)Mean (SD), yearsAge

19-76 (25)16-75 (28)Range (median), years

70 (67.96)1160 79.73)Female, n (%)Gender

33 (32.04)295 (20.27)Maled, n (%)

63 (60.17)697 (47.90)Employment, n (%)Employment statuse

14 (13.59)468 (32.16)University student or full-time, n (%)

49 (47.57)118 (8.11)Occupational studies or part-time, n (%)

6 (5.83)96 (6.60)Trainee or pupil (secondary education), n (%)

3 (2.91)93 (6.39)Self-employment, n (%)

2 (1.94)76 (5.22)Unemployment, n (%)

1 (0.97)62 (4.26)Parental leave, n (%)

9 (8.74)51 (3.51)Retirement, n (%)

1 (0.97)39 (2.68)Vocational retaining or rehabilitation, n (%)

1 (0.97)12 (0.82)No school certificate, n (%)Education

4 (3.88)87 (5.98)Basic school qualificationa, n (%)

11 (10.68)387 (26.60)Secondary school (“Mittlere Reife”)b, n (%)

70 (67.96)613 (42.13)(%) German “Abitur” or “Fachabitur”c, n (%)

16 (15.53)340 (23.37)University degree (Bachelor- or Master level), n (%)

1 (0.97)16 (1.10)Postgraduate or postdoctoral degree, n (%)

66 (64.08)1038 (71.34)Area in or near a city or urban area, n (%)Region of residence

Housing situation
72 (69.90)1011 (69.45)Living not alone in the household, n (%)

50 (48.54)547 (37.59)No, n (%)Experience with psy-

chotherapyf
39 (37.86)656 (45.09)Yes, as patient

14 (13.59)259 (17.80)Yes, as relative, n (%)

5 (4.85)201 (13.81)Yes, as professional, n (%)

87 (84.47)1423 (97.80)Daily, n (%)Internet usage

(frequency)
10 (9.71)32 (2.20)Several times a week, n (%)

3 (2.91)0 (0)Several times a month, n (%)

0 (0)0 (0)Rarely or occasionally, n (%)

3 (2.91)0 (0)Very rare or never, n (%)

Not investigated in the
paper-and-pencil survey

1141 (83.46)No (not aware), n (%)E- Awareness

(Internet-delivered thera-
pies) 190 (13.97)Yes (aware), n (%)

35 (2.56)Not sure, n (%)

88 (6.05)Missing

aBasic 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).
eEmployment 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 slightly 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 analyses for items of the e-therapy attitude measure,
the VAS on 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).

MedianMean (SD)Variables

Stress perceptions

53.3352.97 (6.08)PSQ-20 overall score (past 4 weeks)

53.3354.87 (12.01)PSQ-20 subscale “demands”

46.6750.15 (11.91)PSQ-20 subscale “tension”

46.6748.39 (16.53)PSQ-20 subscale “worries”

60.0057.42 (25.94)PSQ-20 subscale “joy”

6.55.94 (2.40)Current stress level (range: 0 to 10)

E-therapy attitudes

1.791.79 (0.71)Overall score attitude assessment (mean score)

1.0.93 (1.02)Internet-based therapies are modern and in line with our modern timesa.

3.02.39 (1.01)Internet-based therapies will replace conventional face-to-face psychotherapy in the future.

.00.88 (1.12)Internet-based therapy is better compatible with work and private life than conventional face-to-face therapy.

3.02.56 (1.16)It makes no difference to me whether psychotherapy is conducted through the Internet or in a psychotherapy
practice in a clinic.

3.03.07 (0.97)Internet-based therapies will reach more individuals with mental health problems.

3.03.02 (1.02)Internet-based therapies can help bridging waiting time for conventional psychotherapy.

1.01.37 (1.05)Health insurance companies should cover the costs for Internet-based therapies.

1.01.13 (1.13)Internet-based therapy programs are as effective as conventional face-to-face psychotherapies.

1.01.09 (1.06)Trust in a therapist can be just as easily built on the Internet as in conventional face-to-face psychotherapy

2.01.51 (1.10)Regarding therapeutic success, it makes no difference whether contacts with a therapist are provided via the
Internet or face-to-face in a psychotherapeutic practice.

2.01.71 (1.33)Internet-based therapies are an appropriate alternative to conventional face-to-face psychotherapy.

1.01.04 (1.22)In case of mental health problems, I would attend an Internet-based therapy.

2.02.24 (1.14)I would prefer an Internet-based therapy to a conventional face-to-face psychotherapy.

2.02.18 (0.92)Internet-based therapies will reach more patients and help them.

aAll 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 1.5 and 2.5)
was equally distributed (each with 4 statements meeting the
criteria).

Explorative Factor Analysis for 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-Accessibility or health care” (factor 3, 3 items).

As shown in Multimedia Appendix 1, we identified significant
inter-correlations between the 14 items of the e-attitude measure
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ranging up to r1558=.68 (P<.001) for items 8 and 9. In contrast
to the other items, item 14 was regularly uncorrelated with other
items of the measure. The identified 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 (χ2
91=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).

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 alpha reliability scores (internal
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 a single
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 a loss 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.
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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).

FactorsaItems of the e-therapy attitude measure

3. e-Accessibility
health care

2. Relative advantage1. Usefulness or helpful-
ness

.125–.142.882c7. Health insurance companies should cover the costs for Internet-based
therapies.

+++b–.205.833c1. Internet-based therapies are modern and in line with our modern times.

+++b–.181.807c3. Internet-based therapy is better compatible with work and private life
than conventional face-to-face therapy.

–.121.284.574c12. In case of mental health problems, I would attend an Internet-based
therapy.

–.151.409.516c9. Trust in a therapist can be just as easily built on the Internet as in
conventional face-to-face psychotherapy.

+++b.374.506c8. Internet-based therapy programs are as effective as conventional face-
to-face psychotherapy.

.109.855c–.3034. It makes no difference to me whether psychotherapy is conducted
through the Internet or in a practice in a clinic.

+++b.854c–.11313. I would prefer an Internet-based therapy to a conventional psychother-
apy.

.177.578c+++b2. Internet-based therapies will replace conventional face-to-face psy-
chotherapy in the future.

+++b.545c.30911. Internet-based therapies are an appropriate alternative to conventional
face-to-face psychotherapy.

+++b.488c.40010. Regarding therapeutic success, it is incidental whether contacts with
a therapist are provided via the Internet or face-to-face in a practice.

.540c.319+++b5. Internet-based therapies will reach more people with mental health
problems.

.473c+++b.3416. Internet-based therapies can help bridging waiting time for convention-
al psychotherapy.

–.111c+++b+++b14. Internet-based therapies will reach more patients and help them.

aFactor loadings smaller than .1 were suppressed (+++).
bItem rotation converged in 6 iterations.
cMapping of items to factor: bold values indicate that the highest factor loading on a factor.

Associations Between Perceived Stress and E-Therapy
Attitudes
As presented in Table 4, the 3 factors extracted through EFA
and overall mean score of the e-therapy attitude measure were
all 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. This was viewed in the context of stress as
control variable. However, pleasant experiences or “joy” in last
4 weeks were also slightly associated with positive assessments
in the e-therapy attitude measure. Moreover, the factors
“usefulness or helpfulness,” “e-accessibility,” and the overall

mean score of the e-therapy attitude measure were significantly
positively associated with the PSQ-20 overall score (all 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 e-therapy attitude
measure. In other words, self-rated worries were associated with
tendencies to 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).

e-Therapy attitudesStress variables

e-Accessibility health careRelative advantage or com-
parability

Usefulness or helpfulnesse-Therapy attitudes (mean
score)

.060a.046b.053a0.055aPSQ overall score

−.035b–.043b–.042b–0.019bPSQ demands

–.115a–.069a–.035b–0.023bPSQ worries

–.051a–.047b.001b–.011bPSQ tension

.168a.135a.078a0.079aPSQ joy

.147a.080a.077a0.056aCurrent stress (VAS)

aSpearman rank correlation (rho, ρ), significant correlation (P ≤.05).
bSpearman rank correlation (rho, ρ), not significant correlation (P>.05).

Correlations With Age
Significant positive correlations were found between age and
the mean score of e-therapy attitudes (ρ1552=.109; P<.001), for
factor 1 “usefulness or helpfulness” (ρ1552=.108; P<.001) and
factor 2 “relative advantage or comparability” (ρ1552=.097;
P<.001), but not for factor 3 “e-Accessibility or health care”
(ρ1552=.006; P=.81 not significant). In addition, negative
correlations between age with PSQ overall score (ρ1455=–.068;
P=.009) were identified. 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 females (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 groups were homogenously distributed (F1551=.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 (t1551=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
homogenously distributed across the 3 e-awareness groups
(F3,1451=2.353; P=.07, not significant). The univariate ANOVA
revealed no significant between-subjects effect of “e-awareness”
on e-therapy attitudes (F1,3=1.726; P=.16, not significant).

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 (F7,1447=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 (F1,7=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
This pilot study addressed the question of how Internet-delivered
therapies are perceived in the German-speaking population.
Another objective of this survey was to explore the associations
between attitudes toward Internet-based therapies and perceived
stress. Overall, this survey showed ambivalent attitudes. The
main findings and implications for future research are discussed
in the following sections.

Summary of Main Findings

Public Attitudes Toward Internet-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 attitudes involved the coemergence of contradicting
(both negative and positive) appraisals about Internet-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 Internet-based therapies in case of mental health problems.
The lowest agreement was found for the statement that
Internet-delivered therapies are better compatible with work
and life conditions than traditional psychological services. This
finding appears surprising because Internet-based therapies are
suggested to provide more flexibility in terms of time and
location as barriers to access professional 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 therapies in mental health care to
reach more patients and help them through treatment delivered
via the Internet. The highest agreement of participants was found
for the statement about the expanded public access or reach of
Internet-based therapies for people with mental health problems.
In addition, respondents endorsed Internet-based therapies as a
valid strategy to bridge waiting time of conventional therapies.
This optimistic assessment was, however, challenged by other
findings. Interestingly, we also identified a low agreement
regarding the statement that health insurance should cover the
costs for Internet-based therapies. This appeared to contradict
the identified positive views on the helpfulness of Internet-based
therapies. Thus, these incoherent patterns of ratings could be
interpreted as indications for ambivalent public attitudes in this
surveyed convenient sample of the German-speaking general
population.

Another point to consider was that the labeling and mapping of
e-therapy attitudes to 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
therapies were interrelated and partly hard to identify as distinct
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 thus the next
logic step. Furthermore, the conducted EFA resulted in a 3-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 Differences in Attitudes Toward
Internet-Delivered Psychotherapy
This study showed significant positive associations between
perceived stress and e-therapy attitudes. Respondents who
reported perceiving more stressful events were also more likely

to assess Internet-delivered therapies as beneficial. Several
explanations appear plausible for this finding. Perceived stress
and the increased need for social support could affect
help-seeking intentions; related coping strategies and attitudes
toward seeking help were identified 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 as iCBT. 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 individual 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 sample in this study (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 e-mental health research [62]. Nonetheless, sample
characteristics of this study were in line with the findings
showing that females 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 also
a limitation because conventional therapies might be viewed as
“benchmark” and thus Internet-based therapies as inferior [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 a role 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 the term “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.
The theoretical 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
a better choice. A final point to consider is the 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
attitudes toward e-mental health treatment services on a regular
basis is thus recommended throughout different stages of their
implementation into German health care. Experience with these
innovations is likely to influence public opinions. For instance,
an Australian study [65] demonstrated that both laypersons and
health professionals were more likely to endorse e-mental health
treatments as helpful when they had used them in the past.
Psychoeducational information and e-mental health literacy
could also improve the acceptability and attitudes toward
Internet-based therapies [48,66]. Nonetheless, it should be noted
that the role of “e-awareness” in attitudes toward
Internet-delivered therapies is 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 provision modes of
Internet-delivered therapies in 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 e-mental health treatments [67]. For this purpose, the
psychometric assessment of e-therapy attitudes could be
combined with qualitative methods, such as in-depth interviews

[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
constructs in surveys targeting e-therapy attitudes in 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 employment
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 false interpretations
[68], impersonal communication [59], or concerns about privacy
and data security [10,27,30,55]. We integrated these aspects in
a revised 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 this revised
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
aim to 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 challenge.
Understanding the views and needs of a broad 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
This study revealed mostly negative, ambivalent attitudes toward
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 patients in the development of Internet-based
interventions is important, 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
users is 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-mental 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 appears to be desired by a substantial proportion of them. In this field, 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 disorders as well. 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):e1)   doi:10.2196/mental.5946
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Introduction

Health information–seeking is the 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 transformations that 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
therapies targeting various mental illnesses [9,10]. Some thought
papers have studied the evolution of telepsychiatry, also called
“e-mental health care,” where this expression defines a “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 technologies 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 social barriers
(the “mental health gap”) [12,13] without replacing the
traditional system [14,15]. While there has been an increase in
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 signs and 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 active in 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
people 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 conditions that 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. As a

general background, the relatively scarce but quickly growing
body of research on the use of the Internet for mental
health–related information among people experiencing serious
psychiatric conditions shows that in developed countries where
there are available 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 people with schizophrenia investigated the daily
use of social media network websites and found that 27% of
the participants used these sites everyday [27]. The predictive
factors of this usage are various, including young age and higher
education [24], knowledge of English, and private Internet
access [25]. As one can also 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 controversial: 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 a low 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 people 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, stigma resistance, coping, social interactions,
management of the care process, and clinical improvement; and
the difficulties they 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 evolutions in 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 particular regarding information
about their health. The scope of our research included people
experiencing schizophrenia spectrum disorders as well 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 a virtual 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 methodologies, which presents
an increased risk of error in the context of a meta-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 a theoretical approach.

Therefore, we conducted a literature review through the medical
and psychological databases PsycInfo, 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,” “online”). 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
Looking for on the Internet?

Type of Information Requested
In most of the cases, people experiencing schizophrenia
spectrum disorders or other psychotic disorders who are regular
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,

symptoms, and prognosis comes first (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 Internet 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 a preference for official
pages from universities and magazines over private pages or
chat rooms. The evaluation by the users is a function of clarity;
usefulness; transparency; advice of family, friends, and relatives;
and the link with the users’ personal experience. It appears that
people 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 opportunities to
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
possibility of disclosure [15]. Research analyzing 1200 postings
of 576 users in 12 international schizophrenia Internet forums
[33] established that, within this kind of usage, people
experiencing schizophrenia spectrum disorders or other
psychotic disorders’goals are to find and exchange information
mainly about diagnosis and 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 goal 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 disorders or other psychotic disorders have no delivery
costs and allow 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, as it 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 Internet 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
a majority 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 therapies using interactive
exercises and multimedia materials (eg, video, audio) and
targeting specific problems such as auditory hallucinations
[40], 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]

• 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
communication between them and their caregivers; and matching
treatment, support, and relapse prevention [47]. The service
users have been able to communicate, make appointments, give
feedback, and look for information about the disease and its
treatment. The tool 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 people 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 able to 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 functionalities like 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 disorders with the expectation that an Internet resource
would be beneficial in terms of 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
possibilities beyond the clinical consultation, which has obvious
time constraints, and to offer anonymity to users [48].
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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, tutorials, and
a short animated film was shown to be a viable, easy to
understand, and pleasant program with significant results on
several social cognition variables [41].

Horyzon

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

Self-Management and Recovery Technology Therapy

This digital protocol designed to promote recovery in psychosis
has been elaborated, following key processes in
self-management and recovery as well as symptom monitoring,
coping enhancement, and behavior change material, around 7
topics: recovery, managing stress, physical health, “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 Informed Consent Process

Even the informed consent process is 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 this kind of process is that it is easily 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 people experiencing schizophrenia spectrum disorders
or other psychotic disorders by allowing 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, especially when
professionally moderated and focused on self-efficacy, problem
solving, and social recovery [14].

Challenging Stigma and Self-Stigma

As a population suffering from especially strong stigma [20-23]
and self-stigma [21], a way 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. Precisely, interacting with peers online can create
greater social connectedness and feelings 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 stigma reduction strategies [55].

Well-Adapted Media

The Internet provides better social interactions [56] because it
reduces social anxiety [32]. Social opportunities offered by the
Internet to people experiencing schizophrenia spectrum disorders
or other psychotic disorders represent an interesting research
field, as the Web offers a semiprotected and less stigmatized
social environment. Affected users have shown no difference
compared with control group when creating virtual, realistic,
or emotional relationships via the 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, people experiencing schizophrenia spectrum disorders
or other psychotic disorders managed to establish contacts
leading to real-life relationships, both friendly and romantic,
just as the 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 social
interactions [56].

The other characteristics of the Internet that seem beneficial for
people experiencing schizophrenia spectrum disorders or other
psychotic disorders are the absence of hierarchy and the limited
level of commitment [32]. Also, the Web’s technical 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,
offers flexibility and connectivity, which means more available
care [57]. This is particularly valuable for those who have
difficulties accessing health and mental health care either
because of a rural 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 are a limited number of trained
clinicians [40].

Efficacy and Clinical Improvement

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 general conclusion of these
protocols is that Internet-based support has the potential to foster
global recovery in people experiencing schizophrenia spectrum
disorders or other psychotic disorders beyond what is possible
in traditional interventions without 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 a few studies have shown clinical efficacy
with a robust methodology and on a quantitatively sufficient
population [34,39]; also, people included in the studies were
generally clinically stable, which could represent a bias in this
area. Although very promising in terms of outcomes,
Internet-based interventions including online, social media, and
mobile technologies demand further investigation through larger
controlled studies [34].

Challenges of Internet Use for This Population

The Disease Itself

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
psychosis and a control group of 71 participants from 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].

Perceived Impact 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 Internet could modify their attitude
toward medication and their relationship to their doctor.
Regarding the medication, Internet-retrieved information,
especially about side effects, could lead to a more critical
attitude 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 schizophrenia fear 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. These relationship changes depend on the quality of the
former relationship [32].

Flaws in Dedicated Internet Sites

As Schrank and colleagues [32] have stressed, the nature of
Internet sites dedicated to schizophrenia and psychoses can be
problematic as well. Indeed, difficulties related not to the people
experiencing schizophrenia spectrum disorders or other
psychotic disorders themselves but to the sites dedicated to
schizophrenia are that these are generally difficult to read. Other
authors confirm that these sites are especially 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 due to medication, in more than a half of these sites,
this content was limited to user-generated comments and
represented less 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 schizophrenia websites receive funding
from drug companies and that these sites are more likely to
espouse biogenetic causes rather than psychosocial 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
use risky for young people experiencing mental illness who are
used to navigating online on their own, often for some years
[69]. There are not enough security standards [70]; for example,
only 50% of Web-based information on the treatment of
schizophrenia and attention deficit hyperactivity disorder advises
to clarify information with a professional [66]. These risks are
important to take into consideration when it comes to 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 constituted 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” is a new paradigm telling us that it could
in the long term lead to a decline 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.

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 able to 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 seems to
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. This area of research requires further development
in order to ascertain if, depending on the country they live in,
the habits of people experiencing schizophrenia spectrum
disorders or other psychotic disorders vary in their use of the
Internet, if they are able to find the content that they are looking
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.

Germany [26]

N=337

n (%)

Australia, New Zealand [1]

N=71

n (%)

United States [27]

N=80

n (%)

United States [24]

N=100

n (%)

Switzerland [25]

N=319

n (%)

Service users

268 (79.5)—80 (48)34 (34)200 (62.6)Percentage using the
Web

190 (56.4)71 (35.2)—19 (53)137 (42.9)Percentage seeking
health information online

However, a country-by-country approach remains limited in its
conception, as the Internet is by definition a worldwide platform
as long 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

similar challenges in the studied dedicated Internet sites without
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
people experiencing schizophrenia spectrum disorders or other
psychotic disorders using the Internet about their mental health
prefer to address issues globally. Yet, specificities in the access

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e1 | p.50http://mental.jmir.org/2017/1/e1/
(page number not for citation purposes)

Villani & Kovess-MasfetyJMIR MENTAL HEALTH

XSL•FO
RenderX

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


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 also usefully aim to confirm if
there is a link 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 people 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
financial difficulties, a frequently itinerant way of life, and a
lower educational level. Only those with higher education placed
an important level of trust in the Internet as a health 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 methodologies 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 studies that 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 is the fact that most of the research studies discussed
in our review concern small to very small populations. Also,
the small number of studies focusing on specific countries and
their offerings in this area could not allow us to 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 is that
in the field of new technologies things evolve quickly and have
to be constantly reevaluated.

Conclusion and Recommendations
Many issues are raised concerning the access to the Internet by
people experiencing schizophrenia spectrum disorders or other
psychotic disorders, as well as the impact of the Internet as a

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 outbalance the disadvantages as far as users’
wishes and needs are addressed. In any case, the available
literature has established that the Internet is already 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 also 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 interventions integrating
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 a regular structured evaluation of websites and
Internet interventions within the scope of national health
care authorities in 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.

• Tailor 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 interventions that are disseminated via the 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 process in order to assess their interest and their preferences. Interventions can then be tailored using this feedback
to optimize appeal.

Objective: The aim of our study was to determine the level of public interest in a new 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 consumers via Amazon’s Mechanical Turk to estimate interest in the self-help and peer support program.
We assessed associations 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 access traditional 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: In light 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):e5)   doi:10.2196/mental.4751
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Introduction

The Need to Consult Consumers When Developing
Web-Based Mental Health Interventions
Self-guided, Web-based health interventions have great promise
in reaching consumers and improving public health. Web-based
mental health self-help treatments may have even greater
advantages in reach over traditional in-person treatments because
they afford more self-reliance and privacy and they minimize
stigma, circumventing common barriers to 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. Internet-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
an innovation 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 organizations have begun to call for an iterative
development cycle in 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 skills for listening to others who are
stressed. After completing the course, the partners meet weekly
for peer counseling, taking turns in the “talker” and “listener”
roles. This reciprocal structure allows both partners to 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, a variety 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 skills that 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 regulation 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

program is intended to enhance intimacy and strengthen
perceived social support, which has well-established links to
mental and physical health [22-24].

This Study
CMH and programs like 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
be the first step in developing public health interventions [6,25],
we conducted a survey to investigate the public interest in 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 a viable 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 Interest
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. This was
a conservatively 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 access traditional mental health
care, and how does this group’s level of interest compare with
that of people who do access traditional 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]. Because it is freely available on the Web, does not
require interacting with a mental health professional, and is not
presented as a treatment for mental illness, CMH has the
potential to circumvent these barriers, so we hoped that some
proportion of those who would not access traditional care would
endorse willingness to try CMH. Indeed, eHealth and mHealth
research suggests that technology-based interventions can reach
those who have been underserved by traditional health care
[26,27]. Nevertheless, CMH shares some characteristics with

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e5 | p.57http://mental.jmir.org/2017/1/e5/
(page number not for citation purposes)

Bernecker et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


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 care would be less interested in CMH than those who
were willing to access traditional care. We decided a priori that
a 20% endorsement of willingness to try CMH within this group
would be adequate 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 a key 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 females to
be more interested 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 psychological distress, because of contradictions or null
findings in past research (eg, [33,37,39,40]).

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

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 users with 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 already close because they want to keep personal
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 perspectives is necessary to differentiate among these
rival possibilities.

Research Question 5: Desired Skills
Which peer counseling skills would prospective users want 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
to learn most, as well as which counseling skills they 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 social support is
optimized by matching the recipient’s desires and 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
mismatches in what support providers want to deliver and what
recipients actually want to receive; this information can then
be used to educate CMH users about what types of supportive
behaviors to 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?

Finally, 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,
there is surprisingly 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 data on related questions). With
regard to Web-based platforms, we expected that respondents
would report being more likely to use a stand-alone website
than a mobile app or social networking site, given that a website
can be accessed on a wide variety of devices; the percentage of
US adults who own a laptop or desktop computer (73%) is
slightly higher than those who own a smartphone (68%; [51])
and those who use social networking (65%; 76% of Internet
users; [52]). We also expected that a stand-alone 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 via other methods [56]. MTurk users also display rates
of mental illness similar to or slightly greater than the general
population [57]. Therefore, MTurk users should provide a useful
approximation of potential users of our peer counseling
intervention. The survey was administered in March 2014.

Eligibility
Access to the survey was limited to MTurk users with Internet
protocol (IP) addresses in the United States. Users with the same
IP address were prevented from completing the survey to avoid
duplicate entries. We required MTurk users to 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
the training: 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 items were altered
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.

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 I 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 more information about the program with the assumption
that this, as a behavioral indicator of interest, required more
commitment than a verbal claim of hypothetical willingness to
try the program.

Desired Program Features
The survey also 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
those that, according to qualitative studies of social support, are
frequently delivered by well-intentioned support providers,
although they may or may not be perceived as helpful by support
recipients [59-61].

Survey respondents also ranked 5 possible types of people they
would prefer to have as a partner, 5 possible channels through
which to meet with their partner, and 6 possible ways to access
the course. They rated their perceptions of the possible ways to
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 Information
Demographic characteristics and information on mental health
service use were collected using straightforward, study-specific
items. Rather than using total household income in subsequent
analyses, we corrected for household size by dividing household
income by the square 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,
Hostility, 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 typically has excellent
internal consistency (coefficient alpha>.90 [64]) and test-retest
reliability of .90 over a 2-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,
participants were informed about the investigator’s identity; 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. The fit of nested models is compared 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 the incremental predictive effect of a group
of related variables; for example, all 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 possible if all variables were 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 variables in the model,
whereas variables entered later could be caused by earlier
variables. For example, gender may cause level of psychological
distress, but psychological distress cannot cause gender. In cases
when reciprocal causation was possible (eg, SES and
psychological distress), we entered the variable that is usually
evident earlier in an individual’s life course first.

After conducting these hierarchical regressions with all
variables, we then repeated the procedure, omitting any blocks
of predictors that did not marginally improve model 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 all other relevant variables
(including those for which reciprocal causation was possible).
Retaining “marginally significant” covariates in the final 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 a Wilcoxon signed rank test, with a Bonferroni correction
for multiple comparisons.

Results

Characteristics of the Sample
Of the 637 MTurk users who completed the survey, 592 (92.9%)
correctly answered all 3 comprehension questions and were
therefore eligible for inclusion. Missing data were relatively
rare; all 592 individuals responded to the majority of items such
that there were no missing values for 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
a wide range of symptom distress, with approximately a quarter
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.

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

37.37 (13.11)Age in years, mean (SD)

Gender, n (%)

212 (35.8)Male

375 (63.3)Female

5 (0.8)Gender nonconforming (eg, transgender, genderqueer)

Race or ethnicity, n (%)

458 (77.4)White, non-Hispanic

44 (7.4)Black

33 (5.6)Hispanic

27 (4.6)Asian

6 (1.0)Native American

24 (4.0)Other race or ethnicity

Marital status, n (%)

275 (46.5)Married or cohabiting

256 (43.2)Never married

50 (8.4)Separated or divorced

11 (1.9)Widowed

Education, n (%)

64 (10.8)High school or less

51 (8.6)2-Year degree

177 (29.9)Some college

184 (31.1)4-Year degree

31 (5.2)Some graduate or professional school

85 (14.4)Graduate or professional degree

Income in US $, mean (SD)

42KMedian household income

32.9K (22.7K)Income per person1/2

Brief Symptom Inventory

0.5045 (0.5985)Score, mean (SD)

142 (24.0)In “clinical” range, n (%)

Psychotherapy use, n (%)

44 (7.4)Currently in therapy

261 (44.1)Ever in therapy

403 (68.1)Would consider trying therapy

Psychiatric medication use, n (%)

73 (12.3)Currently prescribed medication

175 (29.6)Ever prescribed medication

362 (61.1)Would consider trying medication

Overall Interest in the Program
More than half the respondents (378/592, 63.9%; 95% CI 60.0%
to 67.7%) indicated on the dichotomous item that they would

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% CI 28.8% to 37.8%)
volunteered their email addresses in order to request 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, as well 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, χ2
1=0.4, P=.51. Of those who said that they would not

be willing to use therapy if they had a problem, 51.3% indicated
they would try our program, while 69.7% of those who were

willing to use therapy would try our program, χ2
1=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,

χ2
1=0.5, P=.48. Of those who would never consider using

medication if needed, 57.8% would try our program, whereas

67.7% of those who would consider using medication would

try our program, χ2
1=5.5, P=.02.

Predictors of Interest
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 marginally 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 all others were removed (Table
2). In this reduced model, the magnitude of estimated
associations between attitude and gender, symptoms, and
willingness to 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.

P value95% CI BSE BBPredictor

.040.013 to 0.3860.0950.200Femalea

.006−0.095 to −0.0160.020−0.055Incomeb

.14−0.039 to 0.2630.0770.112Brief Symptom Inventory

.45−0.118 to 0.2630.0970.073Ever used therapy

<.0010.387 to 0.7840.1010.586Would consider therapy

aReference category is combined male and gender nonconforming respondents.
bUnit is income per household member1/2in 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 blocks were removed, the block in which race or ethnicity
dummy codes were entered marginally improved model fit,
apparently driven by Hispanic respondents’ greater likelihood
of indicating willingness to participate than non-Hispanic white
respondents. All other blocks significantly improved model fit,
and all predictors within those blocks were marginal or
significant predictors of willingness to try the program except

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
individuals who identified as Hispanic or who would be willing
to consider using psychotherapy were more likely to state that
they would try the program.
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Table 3. Simultaneous regression predicting intention to try the Crowdsourcing Mental Health program.

P value95% CI BSE BBPredictor

.030.100 to 2.110.5121.102Hispanica

.53−0.479 to 0.9210.3560.221Blacka

.14−0.224 to 1.5870.4610.682Asiana

.85−1.918 to 1.5810.891−0.169Native Americana

.28−1.354 to 0.3860.443−0.484Other racea

.04−0.029 to −0.0010.007−0.015Age

.03−0.167 to −0.0070.041−0.087Incomeb

.06−0.255 to 0.0070.066−0.123Education

.08−0.033 to 0.6160.1650.292Brief Symptom Inventory

<.0010.556 to 1.3170.1940.936Would consider therapy

aReference category is non-Hispanic white.
bUnit is income per household member1/2in US $10,000 increments.

In the first hierarchical logistic regression predicting whether
participants provided an email address to request 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, female 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

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–female-identified rather than
male). In this analysis, presented in Table 4, female gender,
psychological symptoms, and openness to using therapy
remained significant predictors.

Table 4. Simultaneous regression predicting provision of email address.

P value95% CI BSE BBPredictor

.040.023 to 0.7940.1950.411Femalea

.64−0.581 to 0.9390.3870.180Hispanicb

.17−0.196 to 1.1280.3370.466Blackb

.06−2.491 to 0.0310.642−1.230Asianb

.20−0.626 to 3.0400.9331.207Native Americanb

.84−1.022 to 0.8360.473−0.093Other raceb

.0020.179 to 0.7640.1490.471Brief Symptom Inventory

<.0010.503 to 1.3550.2170.929Would consider therapy

aReference 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 favorable attitudes and intention
to try CMH; higher psychological distress was associated with
email provision; and willingness to use psychotherapy predicted
all 3 dependent variables.

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 a romantic partner as a first choice, with a close friend
as a common second choice. A notable minority of respondents
ranked a stranger as their ideal peer counselor.
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Table 5. Most preferred peers.

Mean rankaRanked 2, n (%) (N=588)Ranked 1, n (%) (N=588)Partner type

1.9688 (15.0)339 (57.7)Romantic partner or spouse

2.39232 (39.5)102 (17.3)Close friend

3.01161 (27.4)59 (10.0)Family member

3.5570 (11.9)25 (4.3)Acquaintance

4.0837 (6.3)63 (10.7)Stranger

aAll 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,

on a 1 to 7 Likert scale from “not at all important” to “extremely
important.” Table 6 provides the proportion of respondents
rating each skill as “very” or “extremely” important to learn,
as well as the results of within-subjects t tests of the difference
in importance between one’s peer learning each skill and
learning it oneself.

Table 6. Importance of learning various peer counseling skills.

P valuet 591Mean difference
in ratings

Rated skill “very” or “extremely” important, n (%)
(N=592)

Peer counseling skills

Want self to learnWant peer to learn

<.00111.060.58366 (61.9)474 (80.6)How to genuinely listen

<.0019.370.51351 (59.3)439 (74.6)How to pay attention

<.0014.560.23377 (63.7)416 (70.7)How to show understanding

<.0015.280.28366 (61.8)403 (68.5)How to empathize

<.0014.870.28357 (60.3)397 (67.5)How to avoid being judgmental

.0032.940.14378 (63.9)387 (65.9)How to be compassionate

.35−0.94−0.05363 (64.7)357 (60.7)How to comfort the other person

.02−2.44−0.13371 (62.6)348 (59.1)How to help think through decisions

.06−1.86−0.10334 (56.5)310 (52.7)How to help solve practical problems

.04−2.03−0.11345 (58.3)308 (52.4)How to give advice

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 weaker or even reversed for skills related to intervening to
resolve the other person’s distress, for example, by solving
problems or comforting the other person. For those
“intervention-like” skills, participants wanted 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 school, or as
a program offered through a community center such as a public
library or the YMCA (Young Men’s Christian Association).

Respondents were asked to indicate the way they would be most
likely to access the 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.

Mean rankaRanked 2, n (%) (N=588)Ranked 1, n (%) (N=588)Method of access

2.12111 (18.9)301 (51.2)Website

3.44b95 (16.2)86 (14.6)Doctor’s office

3.66b,c138 (23.5)68 (11.6)Mobile app

3.69c94 (16.0)46 (7.8)Community center

3.87c72 (12.2)49 (8.3)Work or school

4.2278 (13.3)38 (6.5)Social networking site

aLower mean ranks indicate greater preference.
bThese options did not differ significantly when compared, Wilcoxon signed rank test P<.0033.
cThese options did not differ significantly, Wilcoxon signed rank test P<.0033.

Table 8. Access methods’ mean ranks on each attribute.

Mean rankaMethod of access

Easy to useConvenientTrustworthyAppealing

1.792.663.03b2.57Website

-4.18c2.553.46bDoctor’s office

2.153.27b4.47c3.85cMobile app

-4.04c3.14b3.44bCommunity center

-3.54b3.323.74cWork or school

2.063.30b4.49c3.93cSocial networking site

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

Discussion

Overall Interest in the Program
The purpose of this investigation was to 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 high interest in the CMH program:
63.9% verbally communicated 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 respondents who 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 indicates that 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 appeals to a substantive portion of that
population.

Predictors of Interest
Several demographic and clinical characteristics were 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). Female 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 openness to using therapy
were associated with provision of an email address while
controlling for other variables.

Gender
We predicted that females would be more interested in the CMH
program than males in 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
disclose their 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 still interested in CMH.

Income
The association between interest in CMH and lower income is
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 problems from one’s
personal social 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 respondents were less likely to endorse willingness to try
the CMH program; however, age did not predict participants’
attitudes toward the program or their likelihood of requesting
more information via email. 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 all 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 was in 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, there is
a great deal of cultural heterogeneity among Hispanic

Americans. However, one can speculate that Hispanic
respondents’ greater willingness to use the CMH program may
be related 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 racial 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 all demographic and clinical
characteristics. This suggests that some of the same, unmeasured
factors drive willingness to access therapy and interest in CMH.
On the other hand, openness to 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 willingness to try CMH. This suggests that 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 traditional and
nontraditional interventions fill separate ecological niches in
the mental health 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
tools in 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 association 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 already know,
preferably someone with whom they are close. At the same
time, some individuals—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 a list of counseling skills that 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
especially 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
learn to “fix” stressors for their peers but just wanted their peers
to learn to listen empathically.

These findings converge with several lines of work that
illuminate helpful and unhelpful ways to 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 alone, or interfere with self-verification
strivings (ie, a motivation to receive feedback that confirms
self-conceptions) [85]. In contrast, social support recipients tend
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

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
providers were regarded as highly trustworthy but inconvenient.
These results suggest that a training course is likely 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 as the
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 users to 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 was the use of a nonprobability
sample. Although diverse, MTurk users are not representative
of the population, and they may be somewhat more interested
in this 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 here in a variety of ways. This exploratory study
established that interest exists; however, it did not explain why
respondents were interested. It would be helpful 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 diverse individuals. Finally, it
may be especially fruitful to combine these two research threads
and examine interactions between demographics and preferences
for specific elements of such programs, thus identifying 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
already accessing services. Because they minimize stigma and

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 allowing 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 programs and will inform the creation and dissemination
of other programs.
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Abstract

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

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

Methods: This pilot study enrolled 6 participants (all males; mean age 14.1 years) in an online social skills training group using
Facebook. Data was collected on the participants’ social and behavioral functioning at the start and conclusion of the intervention.
Outcome measures included the Social Responsiveness Scale-2, the Social 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 differences in 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 social skills training for adolescents with ASD appears to be
feasible, although the clinical impact of such an addition is still unclear. It is important to note that social difficulties of participants
persisted with the addition of the online platform and participants still required assistance to engage with peers in an online
environment. A Web-based intervention such as the 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 alternative and closed Web-based social 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 helps inform 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

Autism spectrum disorder (ASD) affects 1 in 68 children in 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 services often include
group social skills training (SST), an intervention with
demonstrated effectiveness in improving core ASD symptoms
and social 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
services that are often related to geographic and socioeconomic
disparities [7]. Multiple published studies of interventions using
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 also
demonstrate they most often interact online with acquaintances
they previously met in person [23] and may improve social
interactions [22], leading to support of its use in conjunction
with SST.

For these reasons, the investigators hypothesized that utilization
of Facebook to deliver SST for adolescents with ASD would
be feasible and acceptable to participants and possibly improve
clinical outcomes. We define feasibility as a capability 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.

Methods

Participants
Participants were recruited offline from within the Project Rex
clinic, an SST program at the Medical University of South
Carolina serving adolescents with ASD along with their families
[24]. A survey of Project Rex parents indicated 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 IQ in the normal range.

Pre- and posttreatment surveys of participants, parents, and
teachers (or other responsible adult) were administered via
REDCap [25], a Web-based survey and data collection platform.
Outcome measures included the Social Responsiveness Scale-2
(SRS-2) [26]; the Social Skills Improvement System Rating
Scale (SSiS-RS) [27]; the Project Rex Parent Survey, a 12-item
Likert scale measuring utilization of various social skills in the
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 clinical
program and were followed for a period of 8 weeks. The
participants were enrolled in a closed, 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 enrollment. 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, participants and their parents were 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 participants were informed 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 participants were Facebook
friends with one another and no one else, 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 a minimum of 6 days a week with a minimum time frame
of 15 minutes per Facebook session. The investigators provided
a weekly topic of discussion and also posted general reminders

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, allowing access to intervene if 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 a daily basis.

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

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

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e4 | p.75http://mental.jmir.org/2017/1/e4/
(page number not for citation purposes)

Gwynette et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


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

the Project Rex Parent Survey. Outcome measures of this study
were limited 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 complete satisfaction, for each item. One participant
did not complete the participant survey (see Table 1).

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

Participants replying “yes,” n (%)Question

4 (80)I enjoyed my participation in this group.

4 (80)I practiced introducing myself to others in this group.

5 (100)I practiced my “starting a conversation” skills in this group.

4 (80)I practiced my listening skills in this group.

4 (80)I practiced my “asking a question” skills in this group.

4 (80)I practiced my “having a conversation” skills in this group.

5 (100)I believe my social skills improved from my participation in this group.

4 (80)I believe I have made friends from this group experience.

4 (80)I will keep in contact with the other group members.

4 (80)I would repeat this group.

4 (80)I would recommend the Project Rex program to my peers or friends.

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 a fan club and required multiple
redirections, twice by Facebook message and once by telephone,
in order to comply with the study protocol. Participants tolerated
the intervention well and they all completed the study protocol.

Discussion

This is the first research study to explore the use of Facebook
as a therapeutic tool for adolescents with ASD. The results of
this pilot 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
symptoms of ASD in this study. Future studies could potentially
begin with a basic training session aimed at the participants’
core deficits and ways to generalize skills acquired from the
live groups to the online environment. For example,
investigators noted participants in 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 this way,

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 virtual 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. This would provide
the opportunity for more secure interactions between participants
as it 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 patients with ASD. Evidence suggests patients
with ASD most frequently visit websites related 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.

Given its potential to reach a vast number of patients with ASD,
especially those who are underserved, the feasibility and
effectiveness of using an SNS to enhance social functioning

warrants further investigation. Potential benefits of adding such
a component 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 able to 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 a powerful
modality both for the delivery of SST and for addressing
disparities in access to clinical services for patients and families
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, there is a need to find innovative and cost-effective strategies to help identify
students experiencing high levels of stress to 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: We recruited 181 first-year freshman students aged 18-20 years at University of California, Los Angeles. All participants
were asked to complete a questionnaire that assessed their demographic characteristics, levels of stress, and emotional state for
the last 7 days. All questionnaires were completed within a 48-hour period. All tweets posted by the participants from 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. 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 were included in our analysis. A total of 1879 tweets were analyzed.
A higher level of weekly stress was 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 stress level
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 social pressures [1].
Although not all stress is 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 students reported feeling
overwhelmed and stressed has increased steadily in the last
decade [3]. Over 50% of college students suffer significant
levels of stress during a typical 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, there is a need to find
innovative and cost-effective strategies to help identify those
students experiencing high levels of stress and 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 data from
these technologies can be used for novel approaches to public
health surveillance [12-15]. Twitter usage among young adults
has increased 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 eliciting attention,
affection, and social support. Consequently, this may help
individuals cope with their emotions and provide an immediate
relief [16]. Users often share their thoughts, feelings, and
opinions on these social media platforms, and as a result, social
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 al 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.

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 social 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, 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.
Because of the high level of stress among incoming freshman
students, we decided to study this population in their first quarter
of school. We hypothesized that higher levels of stress, anger,
and fear would be associated with a greater 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) were recruited. 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 media websites and on UCLA campus between September
14 and October 12, 2015. Participants who provided consent
were asked to complete a Web-based questionnaire that assessed
their levels of stress and emotional state for the last 7 days.
Psychometric measures of stress were constructed to assess the
extent to which individuals find their lives to be overloaded.
Participants were to identify their overall levels of stress and
sources of stress for the last 7 days on a 1-5 Likert scale (1=not
at all stress, 2=low stress, 3=average stress, 4=high stress,
5=extremely high stress). Previous research has identified basic
human emotions, 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
questionnaires 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
participants from 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’ tweets were extracted using a Twitter streaming
application programming interface. To ensure the accuracy of
the coding, a random 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 labeled 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 happiness in order
to reflect the emotional state that the students felt during the
week. Based on previous work by Ekman’s list of basic emotions
[21] and Parrots’ classification of emotions [23], we created a
coding scheme to categorize other emotions that led to or could
be included in the 4 primary emotions of anger, fear, love, and
happiness. For example, (1) emotion of love also included
emotions of affection, kindness, passion, and longing; (2)
emotion of happiness also included emotions of joy,
cheerfulness, and excitement; (3) emotion of anger also included
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,

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 emotional
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). As result, the dependent variable
in the ordinal 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 calculated 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 SPSS version 21 (IBM Corp). Data were 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 characteristics are
presented in Table 1. The prevalence of white and Asian ethnic
groups in this study were underrepresented, whereas African
American and Latino ethnic groups were 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 stress level and emotional state is displayed
in Table 2. The majority 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. Stress was significantly correlated with anger (r=.17,
P=.05) and fear (r=.51, P<.001). Emotions 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.

Mean (SD) or n (%)Characteristic (N=121)

18.14 (SD 0.49)Age

Gender

76 (62.8%)Female

Ethnicity

25 (20.7%)White

13 (10.7%)African American

35 (28.9%)Latino

33 (27.3%)Asian

15 (12.4%)Other

Areas of study

55 (45.4%)Health science

10 (8.3%)Business

15 (12.4%)Math or engineering

24 (19.8%)Social science or arts

17 (14.0%)Undeclared

Table 2. Summary levels of stress and emotions.

High, n (%)Average, n (%)Low, n (%)Stress levels and emotions

47 (38.8%)48 (39.7%)26 (21.5%)Overall stress

21 (17.4%)32 (26.4%)68 (56.1%)Emotions of anger

29 (24.0%)31 (25.6%)61 (50.4%)Emotions of fear

49 (40.5%)34 (28.1%)38 (31.4%)Emotions of love

63 (52.1%)38 (31.4%)20 (16.5%)Emotions of happiness

Sentiment and Emotional Analysis of the Tweets
A total of 1879 tweets were included in our analysis. Out of
these tweets, 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 I have such amazing and
supportive friends”; and 289 tweets expressed emotions of
happiness, joy, or excitement, for example, “Finally done wit
midterms”; “I 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, “I swear these people just stare at me it annoying”; “I
hate essays with a passion … ”; and 286 tweets expressed
emotions of either fear, stress, or sadness, for example, “College
is just too stressful”; “I chose Netflix and sleep over studying
and now 1 hour before my test I 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 sentiments were 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

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 tweets is 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;

χ2
7=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; χ2
7=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 was using
tweets related to the emotions of fear (–2 log likelihood=180.0;

χ2
7=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; χ2
7=15.1; P=.03). Finally, emotions

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e2 | p.83http://mental.jmir.org/2017/1/e2/
(page number not for citation purposes)

Liu et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


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 tweets and
tweets related to the emotion of fear. The best-fitting model for

predicting weekly emotions of happiness was using tweets

related to the emotions of fear (–2 log likelihood 179.0; χ2
7

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).

HappinessLoveFearAngerStressTweet sentiments
and emotions

PBeta (SE)PBeta (SE)PBeta (SE)PBeta (SE)PBeta (SE)

.02–1.69 (0.70).05–1.3 (0.70).021.67 (0.73).220.85 (0.70).021.72 (0.74)Percent of negative
sentiment

.091.24 (0.72).450.54 (0.71).28–0.78 (0.72).05–1.60 (0.80).890.10 (0.71)Percent of positive
sentiment

.18–0.92 (0.69).95–0.05 (0.70).700.26 (0.69).71–0.27 (0.72).54–0.42 (0.69)Percent of neutral
sentiment

.241.37 (1.17).550.62 (1.1).860.19 (1.1).750.35 (1.1).98–0.03 (1.06)Percent of tweets re-
lated to the emotion
of anger

.01–2.8 (0.84).07–1.42 (0.80).012.11 (0.83).250.90 (0.79).012.37 (0.90)Percent of tweets re-
lated to the emotion
of fear

.20–1.70 (1.31).48–0.94 (1.3).062.55 (1.38).510.88 (1.35).013.60 (1.44)Percent of tweets re-
lated to the emotion
of love

.021.79 (0.79).210.93 (0.75).06–1.54 (0.80).02–2.22 (0.94).21–0.92 (0.73)Percent of tweets re-
lated to the emotion
of happiness

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 tweets related 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. Overall, these findings provide
evidence that real-time social media data may 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, there is a lack of studies that have examined whether
the content of social 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 emotional state. An
interesting finding in this study, contrary to our hypothesis, was
that when individuals experienced a higher level of stress, they

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

The results from this study have several research implications.
First, 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 emotional 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,
this can help improve students’overall health and enhance their
academic experience. Finally, the findings from this study can
help create a new 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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questionnaires used have not been previously validated. We
also excluded retweets and only included a week of tweets in
our analysis. It may be possible that individuals may have
expressed their levels of stress and their emotional state in 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 developed to accurately
label the tweets into various emotional categories. Finally, levels
of stress and emotional state were measured at only one time
point in this study. Future research needs to examine how

observed changes in the measures of emotions extracted from
Twitter data predict changes in the levels of stress and emotional
well-being. We plan to pursue this in future studies by collecting
Twitter data and psychological measures of college students in
a longitudinal study.

Conclusions
The ability to use real-time social media data to 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 questionnaires are useful in general practice. Computerized adaptive testing (CAT) is a method
to improve the efficiency of questionnaires, as only the items that are particularly informative for a certain responder are dynamically
selected.

Objective: The objective of this study was to test whether CAT could improve the efficiency of the Four-Dimensional Symptom
Questionnaire (4DSQ), a frequently used self-report questionnaire designed to assess common psychosocial problems in 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 also 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 4DSQ 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 problems are visiting the general practice. In further research, the results of a real-time CAT should be compared
with the results of the administration of the full scale.

(JMIR Ment Health 2017;4(1):e7)   doi:10.2196/mental.6545
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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 psychopathology
[2]. Moreover, time pressure in general practice is increasing.

Using a short, 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 patients with a Diagnostic and Statistical
Manual of Mental Disorders 4th edition (DSM-IV) disorder [3]
to mental health care professionals.

The Four-Dimensional Symptom Questionnaire (4DSQ;
Multimedia Appendix 1) is a frequently used self-report
questionnaire 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. The full
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 complete 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 a loss 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
questionnaires, such as the 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 a simple short-form version of an assessment [14].
It is not clear yet if the efficiency of screening for common
mental health problems in general practice can be increased by
developing an adaptive version of the 4DSQ.

The aims of this simulation study were (1) to investigate if
responses of a clinical sample to a paper-and-pencil version of
the 4DSQ meet the psychometric requirements needed for IRT;

and (2) to determine if a simulated 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 decisions in general practice. All patients with
mental health problems visiting a GP working in a primary 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 the 4DSQ and only
patients with complete data were included in the analyses
(92.9%, 379/408). As a result, 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 responders with complete and without complete
data.

Psychometric Evaluation
Since all four of the 4DSQ scales are used and interpreted
separately, we performed the psychometric evaluation and our
analyses for 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 statistics 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?” Responders indicated 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
score was calculated for each scale by adding up all item scores.
To examine internal consistency, Cronbach alpha was calculated
for each scale, with .8 as the acceptable minimum. We analyzed
whether removing any of the items changed the internal
consistency of a scale.

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 data was performed to study unidimensionality for
each scale. The model’s fit was assessed using four frequently
used fit indices: comparative fit index (CFI) 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 the trait. 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 Model 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].
This model estimates at which levels of an underlying trait (θ),
such as depression, a person is likely to choose one of the
response options of an item. For each single item, several GRM
parameters are estimated. The discrimination parameter (α)
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 (ß1 and ß2) 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 subgroups varying in gender (male

or female) and age (R2 less than .03 indicating no DIF).

Step 5: Simulated Computerized Adaptive Testing
The GRM parameter estimates from Step 3 were used for a CAT
simulation. As no information on a subject is available before
the first item is administered, θ is initially 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 selected based on the maximum Fisher estimation
method. The CAT selects new items until a pre-defined stopping
rule is reached. A stopping rule is 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

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
from the full version of the 4DSQ. 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,
as the 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 package in 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
alpha of .92. The mean depression score was 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 the items did not change the
internal consistency of any of the four scales.

Step 2: Checking Item Response Theory Assumptions
Regarding the first assumption, unidimensionality, we concluded
that the items of the anxiety scale showed a good model fit for
all four fit indices of the CFA. The items of the distress and
depression scales showed a good fit for three of the four indices,
but not for RMSEA, although 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 less than 0.06) and TLI (0.94 instead of greater
than 0.95).

Regarding the second assumption, out of 321 items pairs within
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=(½)(6)(5) + (½)(16)(15) + (½)(12)(11) + (½)(16)(15) (1)

The scalability coefficient of all items was higher than 0.3,
indicating that all items met the third assumption of
monotonicity.
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Step 3: Graded Response Model Fit
The parameter estimates of the GRM for all items of the four
scales are shown in Multimedia Appendix 3. Item 33 (“would
be better off dead”) of the depression scale 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 was found that 43 items showed CRCs as expected. Five items
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 those items, the probability to answer “sometimes”

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

As an example, Figure 1 shows the CRCs of the items with the
highest (item 33; α=7.377, ß1=0.688, ß2=1.349) and lowest
(item 35; α=2.457, ß1=0.119, ß2=0.828) discrimination
parameter (α) 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 curves for
different answer categories for item 33. Item 35 (no escape from
situation) is more 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 (0=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.

Step 4: Differential Item Functioning
For the depression, anxiety, and somatization subscales, no
items showed DIF. The only item that showed significant and

relevant uniform and non-uniform DIF was item 41 (“I quickly
get emotional”) from the distress scale for the covariate gender.
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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
theta that was equal to the standard error of the full version scale
is indicated. For example, the standard error of the full version
scale of distress was 0.4. When allowing the standard error of
theta to be maximal 0.4, the mean number of items administered

could be decreased from 16 to 6.3. The correlation between the
distress level based on 6.3 items and the distress level based on
all items was high (0.96). Comparable results were found for
the three other scales. With the first 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 the first
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.

SomatizationAnxietyDepressionDistressStopping
rule

CorrelationaNumber of
items,
mean (SD)

CorrelationaNumber of
items,
mean (SD)

CorrelationaNumber of
items,
mean (SD)

CorrelationaNumber of
items, mean
(SD)

1.00161.00121.0061.0016None

116 (0)112 (0)1c5.7 (0.9)c115.7 (0.8)SEb (θ)<0.2

0.9714 (0)0.97c8.7 (4.3)c0.995.4 (1.2)0.988.8 (4.5)SE (θ)<0.3

0.95c12.9 (2.1)c0.978.3 (4.3)0.995.0 (1.3)0.96c6.3 (4.3)cSE (θ)<0.4

0.9511.2 (4.9)0.978.1 (4.4)0.994.9 (1.4)0.924.9 (3.8)SE (θ)<0.5

0.867.5 (4.6)0.945.9 (4.2)0.994.6 (1.4)0.864.1 (2.6)SE (θ)<0.6

0.734.6 (3.4)0.945.9 (4.1)0.973.9 (1.3)0.843.8 (2.5)SE (θ)<0.7

0.734.6 (3.4)0.935.6 (4.0)0.973.9 (1.3)0.793.7 (2.3)SE (θ)<0.8

aCorrelation between CAT θ and complete test θ.
bSE: standard error.
cThe standard error of theta (θ) is equal to the standard error of the full version scale.

The results of combining the first 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 rule to this scale. For the three

other scales, the number of average items could be decreased,
while the correlation remained high. Overall, when applying
the CAT with both stopping rules (except for distress), the 4DSQ
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.

SomatizationAnxietyDepressionDistressStopping rule

CorrelationaNumber of
items,
mean (SD)

CorrelationaNumber of
items,
mean (SD)

CorrelationaNumber of
items,
mean (SD)

CorrelationaNumber of
items,
mean (SD)

1.00161.00121.0061.0016None

0.9512.9 (2.1)0.978.7 (4.3)0.995.4 (1.2)0.966.3 (4.3)SEb (θ) = SE
(full)

0.927.9 (0.3)0.924.9 (1.4)0.963.0 (0)0.795.0 (2.1)Maximum

itemsc

aCorrelation between CAT θ and complete test θ.
bSE: standard error.
cMaximum 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 rule to the subscale distress, the
total number of items on the 4DSQ could be reduced by 56%
on average (from 50 to 22 items), without losing a considerable
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
Studies-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, since they were as reliable over time as traditional
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.
As the 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, while keeping
responders’ burden as low as possible. GPs have only a limited
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 suggests that 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

for use in clinical practice, some studies have already shown
that CAT versions of traditional questionnaires can be used in
a clinical setting [24-26] and are well accepted by patients [25].
Recently developed, free-to-use online CAT platforms [30,31]
are likely to enable the development 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.

Strengths and 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 a real 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 subscales 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 (real-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
“emotionality” 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 final CAT. When
looking at the distribution and the CRC of some items of the
anxiety and somatization scales, participants either endorse
option 0 or option 1 to 2. Patients apparently have difficulties
differentiating between response categories 1 and 2. This might
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 version in a
clinical setting.
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GRM: graded response model
IRT: item response theory
RMSEA: 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 a large, 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. Patients in 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%) patients in 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):e9)   doi:10.2196/mental.7387
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Introduction

Hospitalized patients frequently experience physical, emotional,
and social distress that is exacerbated by a radical change in
living environment, loss of customary rights and privileges, and
a high prevalence of pain [1]. Nearly half of hospitalized patients
experience pain, of which a quarter 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 challenges to offering holistic inpatient
care.

Treatment of pain in the acute care setting is often focused on
pharmacological 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 reality (VR) technology provides an immersive,
multisensory, and three-dimensional (3D) environment that
enables users to have modified experiences of reality by creating
a sense of “presence” [5,6]. To date, VR has been used in
numerous clinical settings to help treat anxiety disorders, control
pain, support physical rehabilitation, and distract patients during
wound care [5-13]. For example, VR coupled with medication
is effective in decreasing pain during bandage changes for 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 acts as a distraction to limit the user’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 one indication at a time (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 the impact of a 3D 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.

Methods

Participants
We conducted a nonrandomized, 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 a 2D high-definition nature video on a 14-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 Inpatient
Specialty 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 isolation, or who
had head wounds or bandages that interfere with the VR headset.
In addition, because VR may cause motion 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 all eligible
patients in order of service admission.

Interventions

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 because it is commercially available,
widely used, relatively inexpensive, has minimal visual latency,
and offers a generally 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 scale in 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
is an 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 allows 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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Figure 1. Samsung Gear virtual 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 a 2D 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

14-in high-definition computer screen placed in easy viewing
proximity on a bedside or chairside table. We ran the video for
its first 15 minutes—the same duration as the 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, patients rated
their current pain using a standard 11-point numeric rating scale
(NRS), ranging from 0 (no pain) to 10 (“the worst pain of your
life”). The NRS is a validated measure of pain widely employed
in clinical practice based on its ease of use, high compliance
rates, and responsiveness to detect meaningful changes in 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 Analysis and 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 scores within
subjects (using paired t tests) and then compared
difference-in-difference (DID) pain scores between cohorts
(using the rank sum test given nonparametric DID distributions).
In addition, we classified each individual patient as a responder
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

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 was the
interaction between the 2 factors, representing the treatment

main effect. After estimation, we calculated eta squared (η2),
which can be interpreted as how much of the variation in the
sample can be explained by the interaction.

Finally, to adjust for potential 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 a regression 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
There were 50 patients in 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.

P valuebControls (n=50),

n (%)
VRa group (n=50),

n (%)

Patient characteristics

.1047.7 (15.2)54.48 (17.9)Age in years, mean (SD)

23 (46)30 (60)Sex, female

.1627 (54)20 (40)Sex, male

.73Race/ethnicity

.9426 (52)25 (50)Non-Hispanic white

.5514 (28)11 (22)Black

>.992 (4)2 (4)Asian

.648 (16)10 (20)Hispanic

.1502 (4)Other

.007Reason for hospitalization

.0819 (38)9 (18)Gastrointestinal

.173 (6)8 (16)Cardiac

.912 (4)7 (14)Pain control

.084 (8)6 (12)Infectious disease

.254 (8)1 (2)Hematological/oncological

.582 (4)1 (2)Neurological

.274 (8)8 (16)Postsurgical

.0404 (8)Pulmonary

.016 (12)0Orthopedic

>.996 (12)6 (12)Other

aVR: virtual reality.
bWe used t tests for continuous variable bivariate analyses and chi-square tests for categorical analyses (when differences were found, a test of proportions
was used).

Difference in 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
(pre-VR 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

(65%) versus the control group (40%; P=.01, absolute
difference=25%, NNT=4). In the repeated-measures ANOVA,
results showed that VR elicited a statistically significant
difference in pain scores following treatment, F1,97=7.45,

P<.001. The calculated η2 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 differences in
the effect of VR by age, race, ethnicity, sex, or reason for
hospitalization.

Table 2. Results on pain.

P valueDifference (% drop)Postintervention pain score, mean
(SD)

Preintervention pain score,
mean (SD)

Group

<.0011.3 (24)4.1 (2.7)5.4 (2.6)Virtual reality

<.0010.6 (13.2)4.8 (2.7)5.4 (2.6)Control

.0080.7Between-group difference
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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.

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

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

P valuePost-VRPre-VRaOutcome

.32Systolic blood pressure, mm Hg (n=50)

118.6119.8Mean

16.917.4SD

84-15283-175Range

114.37-122.93115.4-124.295% CI

.18Diastolic blood pressure, mm Hg (n=50)

69.566.8Mean

11.211.7SD

48-9746-99Range

65.7-71.463.85-69.7595% CI

.88Heart rate, beats per minute (n=50)

77.877.9Mean

16.816.2SD

49-12246-118Range

73.53-82.0373.82-82.0495% CI

aVR: virtual reality.

Discussion

Although VR has been studied in a variety of conditions
including wound care, rehabilitation, and anxiety, its
effectiveness for 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
patients resulted 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 a wide 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, as this may have incremental benefits over a single,
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.

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
mechanisms of VR across pain conditions and measure whether
its benefits in hospitalized patients, in particular, extend beyond
the immediate 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
analysis to adjust for variations between groups and still found
that exposure to VR was a significant 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 visualization; it is
possible that pain may rebound after VR and/or longer-term
benefits require more sustained and repeated exposure to varying
content. Future research should evaluate the effect of altering
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, this study is, to our knowledge,
the first to measure the impact of VR on pain management
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versus a control condition among a diverse 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 (vs a 2D 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

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, these findings reveal barriers to 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.

These results indicate 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.

 

Acknowledgments
All aspects of the study design, performance, analysis, data interpretation, and writing were independently conducted by the
investigators using medical center funding.

Conflicts of Interest
VR devices and software were provided in kind by AppliedVR. There was no external funding for this research study.

References
1. Henderson AR. Psychology of hospitalized patients. J Natl Med Assoc 1976 Sep;68(5):378-383. [Medline: 1003569]
2. Helfand M, Freeman M. Assessment and management of acute pain in adult medical inpatients: a systematic review. Pain

Med 2009 Oct;10(7):1183-1199. [doi: 10.1111/j.1526-4637.2009.00718.x] [Medline: 19818030]
3. Turk DC, Wilson HD, Cahana A. Treatment of chronic non-cancer pain. Lancet 2011 Jun 25;377(9784):2226-2235. [doi:

10.1016/S0140-6736(11)60402-9] [Medline: 21704872]
4. Okifuji A, Ackerlind S. Behavioral medicine approaches to pain. Anesthesiol Clin 2007 Dec;25(4):709-19, v.12. [doi:

10.1016/j.anclin.2007.07.009] [Medline: 18054141]
5. Malloy K, Milling L. The effectiveness of virtual reality distraction for pain reduction: a systematic review. Clin Psychol

Rev 2010 Dec;30(8):1011-1018. [doi: 10.1016/j.cpr.2010.07.001] [Medline: 20691523]
6. Li A, Montaño Z, Chen VJ, Gold JI. Virtual reality and pain management: current trends and future directions. Pain Manag

2011 Mar;1(2):147-157 [FREE Full text] [doi: 10.2217/pmt.10.15] [Medline: 21779307]
7. Carrougher GJ, Hoffman HG, Nakamura D, Lezotte D, Soltani M, Leahy L, et al. The effect of virtual reality on pain and

range of motion in adults with burn injuries. J Burn Care Res 2009;30(5):785-791 [FREE Full text] [Medline: 19692911]
8. Furman E, Jasinevicius TR, Bissada NF, Victoroff KZ, Skillicorn R, Buchner M. Virtual reality distraction for pain control

during periodontal scaling and root planing procedures. J Am Dent Assoc 2009 Dec;140(12):1508-1516. [Medline: 19955069]
9. Garrett B, Taverner T, Masinde W, Gromala D, Shaw C, Negraeff M. A rapid evidence assessment of immersive virtual

reality as an adjunct therapy in acute pain management in clinical practice. Clin J Pain 2014 Dec;30(12):1089-1098. [doi:
10.1097/AJP.0000000000000064] [Medline: 24535053]

10. Gold JI, Kim SH, Kant AJ, Joseph MH, Rizzo AS. Effectiveness of virtual reality for pediatric pain distraction during i.v.
placement. Cyberpsychol Behav 2006 Apr;9(2):207-212. [doi: 10.1089/cpb.2006.9.207] [Medline: 16640481]

11. Hoffman HG, Doctor JN, Patterson DR, Carrougher GJ, Furness TA. Virtual reality as an adjunctive pain control during
burn wound care in adolescent patients. Pain 2000 Mar;85(1-2):305-309. [Medline: 10692634]

12. Hoffman HG, Garcia-Palacios A, Patterson DR, Jensen M, Furness 3rd T, Ammons Jr WF. The effectiveness of virtual
reality for dental pain control: a case study. Cyberpsychol Behav 2001 Aug;4(4):527-535. [doi:
10.1089/109493101750527088] [Medline: 11708732]

13. Morris LD, Louw QA, Crous LC. Feasibility and potential effect of a low-cost virtual reality system on reducing pain and
anxiety in adult burn injury patients during physiotherapy in a developing country. Burns 2010 Aug;36(5):659-664. [doi:
10.1016/j.burns.2009.09.005] [Medline: 20022431]

14. Hoffman HG, Patterson DR, Carrougher GJ. Use of virtual reality for adjunctive treatment of adult burn pain during physical
therapy: a controlled study. Clin J Pain 2000 Sep;16(3):244-250. [Medline: 11014398]

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e9 | p.106http://mental.jmir.org/2017/1/e9/
(page number not for citation purposes)

Tashjian et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1003569&dopt=Abstract
http://dx.doi.org/10.1111/j.1526-4637.2009.00718.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19818030&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(11)60402-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21704872&dopt=Abstract
http://dx.doi.org/10.1016/j.anclin.2007.07.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18054141&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2010.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20691523&dopt=Abstract
http://europepmc.org/abstract/MED/21779307
http://dx.doi.org/10.2217/pmt.10.15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21779307&dopt=Abstract
http://europepmc.org/abstract/MED/19692911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19692911&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19955069&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0000000000000064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24535053&dopt=Abstract
http://dx.doi.org/10.1089/cpb.2006.9.207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16640481&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10692634&dopt=Abstract
http://dx.doi.org/10.1089/109493101750527088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11708732&dopt=Abstract
http://dx.doi.org/10.1016/j.burns.2009.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20022431&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11014398&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Hoffman HG, Patterson DR, Seibel E, Soltani M, Jewett-Leahy L, Sharar SR. Virtual reality pain control during burn wound
debridement in the hydrotank. Clin J Pain 2008 May;24(4):299-304. [doi: 10.1097/AJP.0b013e318164d2cc] [Medline:
18427228]

16. Hoffman HG, Patterson DR, Carrougher GJ, Sharar SR. Effectiveness of virtual reality-based pain control with multiple
treatments. Clin J Pain 2001 Sep;17(3):229-235. [Medline: 11587113]

17. Sato K, Fukumori S, Matsusaki T, Maruo T, Ishikawa S, Nishie H, et al. Nonimmersive virtual reality mirror visual feedback
therapy and its application for the treatment of complex regional pain syndrome: an open-label pilot study. Pain Med 2010
Apr;11(4):622-629. [doi: 10.1111/j.1526-4637.2010.00819.x] [Medline: 20202141]

18. Sarig-Bahat H, Weiss PL, Laufer Y. Neck pain assessment in a virtual environment. Spine (Phila Pa 1976) 2010 Feb
15;35(4):E105-E112. [doi: 10.1097/BRS.0b013e3181b79358] [Medline: 20110842]

19. Dascal J, Reid M, Ishak WW, Spiegel B, Recacho J, Rosen B, et al. Virtual reality and medical inpatients: a systematic
review of randomized controlled trials. Innov Clin Neurosci 2017;14(1-2):14-21 (forthcoming).

20. Mosadeghi S, Reid MW, Martinez B, Rosen BT, Spiegel BM. Feasibility of an immersive virtual reality intervention for
hospitalized patients: an observational cohort study. JMIR Ment Health 2016 Jun 27;3(2):e28 [FREE Full text] [doi:
10.2196/mental.5801] [Medline: 27349654]

21. Nichols S, Patel H. Health and safety implications of virtual reality: a review of empirical evidence. Appl Ergon 2002
May;33(3):251-271. [Medline: 12164509]

22. Hjermstad MJ, Fayers PM, Haugen DF, Caraceni A, Hanks GW, Loge JH, European Palliative Care Research Collaborative
(EPCRC). Studies comparing numerical rating scales, verbal rating scales, and visual analogue scales for assessment of
pain intensity in adults: a systematic literature review. J Pain Symptom Manage 2011 Jun;41(6):1073-1093. [doi:
10.1016/j.jpainsymman.2010.08.016] [Medline: 21621130]

23. Spiegel B, Bolus R, Harris LA, Lucak S, Naliboff B, Esrailian E, et al. Measuring irritable bowel syndrome patient-reported
outcomes with an abdominal pain numeric rating scale. Aliment Pharmacol Ther 2009 Dec 01;30(11-12):1159-1170 [FREE
Full text] [doi: 10.1111/j.1365-2036.2009.04144.x] [Medline: 19751360]

24. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related quality of life: the remarkable universality
of half a standard deviation. Med Care 2003 May;41(5):582-592. [doi: 10.1097/01.MLR.0000062554.74615.4C] [Medline:
12719681]

25. Schmitt YS, Hoffman HG, Blough DK, Patterson DR, Jensen MP, Soltani M, et al. A randomized, controlled trial of
immersive virtual reality analgesia, during physical therapy for pediatric burns. Burns 2011 Feb;37(1):61-68 [FREE Full
text] [doi: 10.1016/j.burns.2010.07.007] [Medline: 20692769]

26. van Twillert B, Bremer M, Faber AW. Computer-generated virtual reality to control pain and anxiety in pediatric and adult
burn patients during wound dressing changes. J Burn Care Res 2007;28(5):694-702. [doi: 10.1097/BCR.0B013E318148C96F]
[Medline: 17667488]

27. McCaul KD, Malott JM. Distraction and coping with pain. Psychol Bull 1984 May;95(3):516-533. [Medline: 6399756]

Abbreviations
ANOVA: analysis of variance
DID: difference-in-difference
NNT: number needed to treat
NRS: numeric rating scale
3D: three-dimensional
2D: two-dimensional
VR: virtual reality

Edited by J Torous; submitted 26.01.17; peer-reviewed by W Greenleaf, J Firth, B Garrett; comments to author 15.02.17; revised
version received 16.02.17; accepted 21.02.17; published 29.03.17.

Please cite as:
Tashjian VC, Mosadeghi S, Howard AR, Lopez M, Dupuy T, Reid M, Martinez B, Ahmed S, Dailey F, Robbins K, Rosen B, Fuller G,
Danovitch I, IsHak W, Spiegel B
Virtual Reality for Management of Pain in Hospitalized Patients: Results of a Controlled Trial
JMIR Ment Health 2017;4(1):e9
URL: http://mental.jmir.org/2017/1/e9/ 
doi:10.2196/mental.7387
PMID:28356241

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e9 | p.107http://mental.jmir.org/2017/1/e9/
(page number not for citation purposes)

Tashjian et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1097/AJP.0b013e318164d2cc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18427228&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11587113&dopt=Abstract
http://dx.doi.org/10.1111/j.1526-4637.2010.00819.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20202141&dopt=Abstract
http://dx.doi.org/10.1097/BRS.0b013e3181b79358
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20110842&dopt=Abstract
http://mental.jmir.org/2016/2/e28/
http://dx.doi.org/10.2196/mental.5801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27349654&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12164509&dopt=Abstract
http://dx.doi.org/10.1016/j.jpainsymman.2010.08.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21621130&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2036.2009.04144.x
http://dx.doi.org/10.1111/j.1365-2036.2009.04144.x
http://dx.doi.org/10.1111/j.1365-2036.2009.04144.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19751360&dopt=Abstract
http://dx.doi.org/10.1097/01.MLR.0000062554.74615.4C
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12719681&dopt=Abstract
http://europepmc.org/abstract/MED/20692769
http://europepmc.org/abstract/MED/20692769
http://dx.doi.org/10.1016/j.burns.2010.07.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20692769&dopt=Abstract
http://dx.doi.org/10.1097/BCR.0B013E318148C96F
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17667488&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6399756&dopt=Abstract
http://mental.jmir.org/2017/1/e9/
http://dx.doi.org/10.2196/mental.7387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28356241&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Vartan C Tashjian, Sasan Mosadeghi, Amber R Howard, Mayra Lopez, Taylor Dupuy, Mark Reid, Bibiana Martinez, Shahzad
Ahmed, Francis Dailey, Karen Robbins, Bradley Rosen, Garth Fuller, Itai Danovitch, Waguih IsHak, Brennan Spiegel. Originally
published in JMIR Mental Health (http://mental.jmir.org), 29.03.2017. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Mental Health, is properly
cited. The complete bibliographic information, a link to the original publication on http://mental.jmir.org/, as well as this copyright
and license information must be included.

JMIR Ment Health 2017 | vol. 4 | iss. 1 | e9 | p.108http://mental.jmir.org/2017/1/e9/
(page number not for citation purposes)

Tashjian et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


Publisher:
JMIR Publications
130 Queens Quay East.
Toronto, ON, M5A 3Y5
Phone: (+1) 416-583-2040
Email: support@jmir.org

https://www.jmirpublications.com/

XSL•FO
RenderX

mailto:support@jmir.org
http://www.w3.org/Style/XSL
http://www.renderx.com/

