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Abstract

Background: Generalized anxiety disorder (GAD) is one of the most common mental disorders among university students;
however, many students go untreated due to treatment costs, stigma concerns, and limited access to trained mental health
professionals. These barriers are heightened in universitiesin India, where there are scant mental health care services and severe
stigma surrounding help seeking.

Objective: To evaluate the feasibility, acceptability, and efficacy of Internet-based, or “online,” cognitive behavioral therapy
(CBT)-based unguided and guided self-help interventions (using the programs GAD Online and Lantern, respectively) to reduce
GAD symptoms in students with clinical and subthreshold GAD and, ultimately, reduce the prevalence and incidence of GAD
among the student popul ation.

Methods: Students will be recruited via 3 colleges in Hyderabad, India, and referred for a campus-wide online screening.
Self-report datawill be collected entirely online. A total of 300 qualifying students will be randomizedina1:1:1 ratio to receive
GAD Online, Lantern, or to be in a wait-list control condition, stratified by clinical and subthreshold GAD symptomatol ogy.
Students will complete a postintervention assessment after 3 months and a follow-up assessment 6 months later, at which point
studentsin the wait-list control condition will receive one of the programs. The primary outcome is GAD symptom severity at 3
months postintervention. Secondary outcomes include GAD caseness at 9 months, other anxiety and depression symptoms,
self-efficacy, and functional measures (eg, sleep, socia functioning) at 3 and 9 months, respectively. Primary analyses will be
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differences between each of the intervention groups and the wait-list control group, analyzed on an intention-to-treat (ITT) basis
using mixed-design ANOVA.

Results: The study commenced in February 2015. The sample was recruited over a 3-week period at each college. Thetrial is
expected to end in December 2015.

Conclusions: Thistria will be the first to evaluate the use of Internet-based CBT programs compared with a wait-list control
group for the treatment of GAD among students in Indian universities. If effective, these programs have the potential to reduce
the mental health care treatment gap by providing readily accessible, private, and cost-effective evidence-based care to students
with GAD who do not currently receive the treatment they need.

Trial Registration: ClinicalTrials.gov NCT02410265 http://clinicaltrial s.gov/ct2/show/NCT02410265 (Archived by WebCite
at http://lwww.webcitation.org/6ddgH6Rbt).

(JMIR Res Protoc 2015;4(4):€136) doi:10.2196/resprot.4783

KEYWORDS
Internet-delivered cognitive behavioral therapy (iCBT), generalized anxiety disorder; college health screening; low- and

middle-income countries, randomized controlled trial; guided self-help; quality of life

Introduction

Background

Anxiety disorders are the most prevalent class of mental health
disorders acrosstheworld, with an estimated lifetime prevalence
of 4.8-31.0% [1]. Generalized anxiety disorder (GAD), in
particular, is one of the most common disorders. In anationally
representative sample in the United States, there was a 5.7%
prevalenceof GAD [2], and in 14,175 students across 26 United
States college campuses, there was a 7% prevalence of GAD
[3]. Comparably, in India, a meta-analysis of 13 psychiatric
epidemiological studies (N=33,572) conducted in urban and
rural Indiaacrossall age groupsyielded an estimated prevalence
rate of 5.8% for GAD [4]. Similarly, Nair et a [5] found a6.6%
prevalence of GAD among adolescents in India. In Indian
universities, in particular, Sahoo and Khess [6] found a 19%
prevalence of GAD in 405 young male university students.
These studies suggest that anxiety is a major public health
concern, particularly in Indian students. Given that the global
average age of onset of GAD is in adolescence and in early
adulthood [1,5,7,8], university students are a vulnerable
popul ation.

If left untreated, GAD has been demonstrated to have achronic
course and persistent symptoms [9] and is associated with
significant distress, disability, quality of life, and medical
problems [10]. In addition, subthreshold GAD cases (ie,
individuals with significant symptomswho do not meet the full
diagnostic criteriafor GAD) have also proven equally costly in
terms of functional impairment, medicaly unexplained
symptoms such as pain [11], quality of life[12], disability, and
help seeking [13,14]. The presence of GAD symptoms even
increases the cost of health care from twofold to greater than
fourfold [15], with disorder severity positively correlated with
total medical costs [16]. Furthermore, both GAD and
subthreshold GAD are significant predictors of first onset of
other anxiety, mood, substance-use, and impulse-control
disorders [17,18]. Studies that have evaluated possible GAD
risk factors suggest that subthreshold symptoms might predict
onset of GAD [18-20]. Thus, reducing GAD symptomatol ogy
among young people and targeting both treatment and

http://www.researchprotocols.org/2015/4/e136/

prevention have tremendous public-health significance, not least
of which isthe potential to mitigate ongoing disability and costs
[21].

Unfortunately, the majority of affected young people do not
receive treatment. Young et a [22] estimated that only 20% of
young people in the United States receive adequate treatment.
In university environments, students often do not seek treatment
due to barriers such as time, stigma concerns, treatment cost,
insufficient information about their disorder or available
treatment [23,24], and particularly in India, confidentiality
concerns|25]. Hunt and Eisenberg [23] discovered that students
indicate a preference for self-management and the perception
that issues are not serious enough to warrant treatment, and both
these are considered primary reasons for not seeking help.

Such stigmaaround mental health may bealarger issuein Indian
versus US populations. Among Asian cultures, research has
documented a belief that “emotional reactions” do not merit
professional intervention [26]. Another study among Indian
adol escents documented a perception that having amental illness
is shameful [27]. Stigma may result in resistance to seeking
treatment and those who might seek treatment may be reluctant
for fear of discrimination. Online programs offer the advantage
of reducing some aspects of stigma.

Even more impactful than the issue of low help seeking is a
lack of treatment availability. In the United States, inadequate
counselor availability is asignificant issue [23]; in developing
countries, theissueissignificantly worse. In India, for example,
there are only 5000 licensed mental health professionals; inthe
United States, there are 550,000 to treat a population one-fourth
of India’s size [28]. This equates to roughly 1 professional per
580 individualsin the United States and 1 per 250,000 in India.
Thereis, therefore, considerable opportunity to improve mental
health treatment for students in India by increasing access to
treatments that do not require mental health professionals to
deliver them.

Internet-based, or “onling” self-help interventions have the
potential to overcome barriers such as stigma, cost, and limited
specialist services. Online, unguided and guided self-help
interventions offer an opportunity to provide cost-effective,
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evidence-based care to alarge population simultaneoudly [29].
Unguided, purely self-help (SH) interventions have proven
efficacious for treating individuals diagnosed with anxiety
disorders including GAD [30-36]. In one study, individuals
identified as having clinical GAD received a fully automated
SH program and achieved significant improvement across
primary symptom severity measures as well as secondary
measures such as self-confidence in managing mental health
issues and quality of life [32]. Guided self-help (GSH)
interventions, in which an online program guide or “ coach” [37]
supports and guides a user by monitoring progress in the
program and providing personalized feedback and
encouragement typically via messaging and/or phone, have
proven even more effective [38,39]. In fact, GSH interventions
have been demonstrated to be as effective as in-person therapy
for treating clinical anxiety disorders[39] and depression [40].
These findings suggest that less costly, Internet-based SH and
GSH interventions can be considered adequate alternatives to
traditional in-person therapy. However, there is no research
examining the efficacy of these interventions to reduce GAD
symptomatology in studentsin Indian universitieswho currently
have limited access to mental health care. Therefore, this study
seeks to evaluate the feasibility, acceptability, and efficacy of
Internet-based interventions, both unguided (using the GAD
Online program) and guided (using the Lantern program), to
reduce GAD symptomsin Indian university students.

Objectives and Hypotheses

The objective of thistrial isto evaluate the efficacy of the GAD
Online and Lantern programs for Indian university students
with clinical or subthreshold GAD. The primary hypothesisis
that the use of either of the active intervention groups, the
unguided GAD Online program or the guided Lantern program,
for 3 monthswill lead to greater GAD symptom reduction than
will be seen among studentsin the wait-list control group. The
secondary hypothesis is that a guided intervention (Lantern)
will lead to greater user engagement and symptom reduction
than the unguided intervention (GAD Online). In addition, itis
hypothesized that the use of either program will lead to greater
functional gains (eg, socia functioning) and improvementsin
mental health self-efficacy than will be seen among studentsin
the wait-list control condition. Table 1 provides a summary of
thetrial outcome measures.

Methods

Stakeholder Engagement

To better understand the cultural context, existing mental health
care system, and needs, a community-based participatory
research (CBPR) methodology was used [41]. CBPR calls for
a collaborative approach to research that involves all
stakeholders in the research process to ensure findings and
knowledge gained are meaningful to the community and
recommendations are feasible to implement and sustainable. A
seriesof interviews and co-learning discussionswere conducted
with the following key stakeholders: university administration,
existing on-campus counselors and medical professionals,
faculty mentors, hostel wardens, and student groups. In
interviews with university administration, key topics addressed
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included current student welfare priorities and where mental
health care fals on the list, successful and failed student
outreach and engagement efforts, perspectives and concerns of
parents, and potential budget for implementing and sustaining
new mental health care resources. On-campus counselors
provided insight into thetypical structure of counseling in Indian
school and university environments and the rel ationship between
administration and provider, particularly highlighting that ethics
around patient/student privacy are not aswidely or consistently
practiced in India. Faculty provided the perspective of a
“mentor” who primarily gets assigned students flagged for poor
academic performance. Hostel wardens provided insight into
how “trouble cases’ areidentified and triaged. Finally, students
shared information on student knowledge of resources, barriers
that exist to accessing them, and the general campus culture
around mental health, particularly noting the stigma around
anything involving the term “mental.” The details and results
of these qualitative assessments will be written up separately.

Preliminary Feasibility and Acceptability Evaluation

To evaluate the feasibility of disseminating these programs to
university populationsin India, interviewswere conducted with
university administration to assess the ability to conduct
outreach initiatives to engage and educate students about these
programs and circulate a campus-wide online survey to assess
students mental health and connect those with significant
symptoms to online interventions. Administrators were
interested in the proposed survey-linked-to-intervention
approach, specifically noting students’ interest in opportunities
that might allow them to access help privately and on their own
time; however, they expressed hesitation about whether students
would actually use online programs for mental health care.

To evauate the acceptability of these Internet-based mental
health care interventions among the Indian university student
population, a presentation and survey was conducted in April
2014 at one Indian university. Following a presentation to an
auditorium of nearly 300 students about anxiety and online
programs designed to reduce associated symptoms, students
were invited to the adjacent computer laboratory to complete
anonlinesurvey ng anxiety symptom severity and student
interest in using these types of online programs. The survey
was completed by 78 undergraduate students (aged over 18;
52% male). Of these, 94% (73/78) indicated they would consider
using “amobile phone app-based “coached” program” to help
them with anxiety symptoms (the Lantern Internet program is
mobile optimized so users accessing the website viatheir mobile
phones can have a similar experience to those able to use the
iPhone iOS mobile app; therefore, the language “app based”
was used). The majority (55/78, 70%) indicated they would like
to be contacted should these programs become available at their
college.

Of the students who completed the survey, 10% (8/78) had
clinical GAD as measured by the 5th Edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5)
criterion-based scoring of the GAD-Q-1V [42], and an additional
22% (17/78) had subthreshold GAD, defined as a score of 5.7
or above on the GAD-Q-IV but not being clinical. Additionally,
24% (19/78) had clinical social anxiety asmeasured by DSM-V
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criterion-based scoring of the Social Phobia Diagnostic
Questionnaire (SPDQ) [43], 13% (10/78) scored aboveaclinical
cutoff of 8.75 on the Panic Disorder Self Report (PDSR) [44],
and 8% (6/78) scored above aclinical cutoff of 38 onthe PTSD
Checklist for DSM-V (PCL-5) [45]. The prevalenceis roughly
comparable with that reported by Raakhee and Aparna[46] in
a population (N=100) of higher secondary students in India:
13% GAD, 15.6% social anxiety, 15% panic disorder, with
56.8% of all students experiencing 1 or more types of anxiety
disorders. Similarly, the prevalence of GAD iscomparablewith
the 19% found by Sahoo and Khess [6] viaclinical interviews
in a population (N=405) of young adult males in an Indian
university. This informal assessment bolstered the belief that
the Indian university student population is interested in and
might benefit from access to Internet-based interventions
addressing anxiety.

Setting

Thetrial will be conducted in 3 private collegesin Hyderabad,
Telangana, a city in the south of India.

Design

A parallel arm, 3 (condition) x 3 (time) randomized controlled
trial with equal allocation of students between arms will be
used. Studentswill be randomized to the unguided GAD Online
intervention, the guided Lantern intervention, or a wait-list
control group. Those assigned to the GAD Online or Lantern
group will have full program access for 3 months. Outcomes
will be assessed at screening/baseline, postintervention (3
months), and 6-month follow-up (9 months).

Participants and Procedures

Recruitment

The flowchart (Figure 1) shows the process of recruitment and
follow-up of studentsin the trial. Potential participants will be
recruited through an online survey delivered across 3 colleges

http://www.researchprotocols.org/2015/4/e136/

Kanuri et al

in Hyderabad. The research coordinator will visit each site and
deliver presentations about the study as well as send
campus-wide emails. After raising awareness about the study
acrossthe campus, the research coordinator will circulate alink
to an online survey via email, which will also be posted in the
student Facebook page and other social media groups. The
landing page will again provide information about the study
and instruct interested individual sto move forward to complete
an online consent form and screening survey. Thislanding page
will also contain the contact information of the on-campus
counselor, as this information is meant to be available to all
students across campus.

Those who meet criteriafor clinical or subthreshold GAD will
beinvited to participate in the study and use an online program.
Those who are interested will be informed that they will be
assigned to a condition within 4 weeks. Everyone will receive
their assignment email within 4 weeks following baseline, and
those assigned into the 2 treatment conditions may activate their
program account and begin immediately. Studentsin the GAD
Onlineor Lantern conditionswill have accessto theintervention
over a 3-month period. Students assigned to GAD Online can
access content at whatever pace they choose. Students assigned
to Lantern can access up tol session per day because the
program is structured to build mastery. Program access will be
disconnected following thisperiod. If students still meet clinical
criteriafor GAD at the end of the intervention, they will receive
areferral to visit the on-campus counselor. Students will also
be given a list of free, publicly available online self-help
resources for anxiety (eg, Mental Health Online, ThiswayUp).
Continuation in the guided intervention will not be possible due
to resource constraints around program coach availability in the
context of this research trial. Assessments will be conducted
completely online. At each assessment time point, studentswill
receive an email with a link to an online survey hosted on
Quialtrics, an online survey platform with industry-standard data
security measures.
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Figurel. Tria flow chart.
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Eligibility

Eligible participantswill be current students of the colleges, al
of which are English medium, aged 18 or older who provide
their email address, informed consent to complete the study,
and meet criteria for clinical or subthreshold GAD. This age
range was chosen because individuals younger than 18 require
parental consent for participation in research. Based on
self-report responses in the online survey, students are
categorized into clinical, subthreshold, and asymptomatic for
GAD. Those who meet DSM-V diagnostic criteriafor GAD as
measured by criterion-based scoring of the 4th edition of the
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Generalized Anxiety Disorder Questionnaire (GAD-Q-1V) [42]
are classified as clinical, or more redisticaly,

“a probable diagnosis of GAD based on self-report.” To note,
thediagnostic criteriadid not changefrom DSM-IV to DSM-V,
and thereforethe GAD-Q-IV questionscan still be used to assess
DSM-V GAD criteria. Those who score 5.7 or above using
dimensional scoring of the GAD-Q-IV but are not clinical are
classified as “ subthreshold.” All others are asymptomatic. It is
also important to note that clinical diagnosis should be
established using a clinical interview, which is not feasible in
this study, thus the use of the self-report measures. Moreover,
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thisstudy’saimisnot to provide diagnosesto students but rather
to use gold-standard instruments to provide appropriate
“matches’” between students and available resources (ie, the
research study or referral).

The PTSD Checklist for DSM-V (PCL-5) [45] will be used to
refer individuals who self-report clinical symptoms of PTSD
to targeted intervention or clinical services. CBT for GAD has
been demonstrated to improve symptoms across comorbid
disorders such as social anxiety disorder and depression [47],
and thereforea* pure GAD” sampleis not necessary. However,
PTSD requires a more specific approach, and data on CBT for
GAD’simpact on PTSD are not available. A more conservative
approach wasfollowed: PTSD “probability” based onthe PCL-5
(ie, scoring 38 or above) will result in a referral to seek help
from the on-campus counselor and to access the free, publicly
available iPhone and Android mobile app, PTSD Coach [48].
It is difficult to get a “clean sample,” so a balance between
safety and generalizability was pursued. No additional

Textbox 1. Inclusion and exclusion criteria for the study.

Kanuri et al

symptom-based exclusion criteria were imposed, because a
primary goal of this study was to connect most students to a
service they might be willing to access. Once a student is
connected to a program, mechanisms exist to ensure referrals
are given if symptoms are not adequately reduced and/or other
symptoms present themselves (eg, program coaches give
referrals to those in the guided Lantern intervention and
postintervention survey feedback gives referrals to those who
still report clinical symptoms). Any individuals who report
currently receiving mental health treatment will also be excluded
from enrolling in the study and receiving a program. Following
rule-out, individuals with a clinical or subthreshold GAD
classfication will beinvited to participatein the study evaluating
online interventions. Those who accept will be randomized to
one of three conditions: a self-help program (GAD Online), a
guided self-help program (Lantern), and a wait-list control
group. A complete list of inclusion/exclusion criteria can be
found in Textbox 1.

Inclusion criteria
. 18+yearsold

o Current student at the university

not meet DSM-V clinical criteria (subthreshold)
o  Provide an email address

«  Consent to participate in the study

Exclusion criteria
o Currently receiving mental health treatment
«  Current diagnosis of PTSD (PCL-5 score = 38)

« Meet DSM-V criteriausing criterion-based scoring on the GAD-Q-V (clinical) OR score = 5.7 using dimensional scoring of the GAD-Q-1V but

Ethical Concerns and Consent

The trial protocol has been granted ethical approval by the
Institutional Review Board at Stanford School of Medicine
(protocol number 31629) and governing bodies at each of the
participating colleges. The protocol is registered with
Clinical Trials.gov (NCT02410265).

In the online consent form, students are notified of how their
privacy and confidentiality of their datawill be maintained. All
survey datawill be gathered and stored on Qualtrics, an online
survey platform with industry-standard data security measures.
Students are informed that their participation in the survey or
inaprogram s private and will not be shared with their college,
their parents, their peers, etc. Furthermore, all data gathered
will be aggregated and deidentified prior to use in any
publications. Only the research coordinator has access to
identifying student data. Program coaches assigned to work
with students in the guided Lantern intervention connect with
students via the secure program platform; no personal contact
information (eg, email, phone number) isexchanged. AsLantern
users receive email notifications when they receive a message
from aprogram coach, Lantern has access to the student users’
emails, however, Lantern is HIPAA compliant and follows

http://www.researchprotocols.org/2015/4/e136/

appropriate data management and sharing protocols. Students
assigned to the GAD Online intervention are provided with
generic account user names and passwords, meaning GAD
Online never has need for or accessto students' email addresses.

Baseline Assessments

After giving online consent, students complete the baseline
assessment, which also serves asthe screen for eligibility. Table
1 provides a summary of the measures that will be used.

Randomization

Randomization will be carried out by the research coordinator
after the baseline assessment. Random allocation to the treatment
groups will occur within 4 weeks after the screening/baseline
survey has been completed. The agorithm for random allocation
will consist of a stratified block design, with stratification by
level of symptoms (clinical or subthreshold) and a block size
of 6. There will be 2 strata, corresponding to
clinical/subthreshold symptom level. Allocation will be
administered using Randomizer, a Web-based patient
randomization service for clinical trials.
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Risk Management Protocol

Risk management procedures were developed collaboratively
with the parti ci pating universities, on-campus counselors, online
program providers (ie, GAD Online and Lantern), and the
research team. All students will be provided with the contact
information for the respective on-campus counselor at the start
and finish of the online survey. In this way, anyone exposed to
the survey will beinformed about currently accessible services.
Furthermore, al universities have agreed to increase the current
time of the existing on-campus counselor should student demand
require it. In addition, for any individua in the guided
intervention (Lantern), program coaches will monitor for
worsening symptoms and express student preferenceto receive
moreintensive treatment and provide areferral to the on-campus
counselor as necessary. Additionally, if a student in the guided
program indicates thoughts of harm to self or others, the coach
will notify the coach clinical supervisor (aclinical instructor at
Stanford and licensed mental health care professional in the
United States) via email and the campus-specific, on-site
counselor via phone. Both will help determine how best to
manage the situation, and the on-campus counselor will
intervene and reach out to the student as necessary. In the
consent, students are informed that confidentiality can be
breached should the student indicate harm to self or others.
Those in the unguided intervention will be explicitly informed
that their actionsin the program are not monitored and that they
should contact the on-campus counselor should they want live
support. They will again be reminded of the contact information
of the on-campus counselor when they are assigned into this
unguided intervention.

Sample Size Estimation

The sample size estimation is based on detecting differencesin
GAD symptom severity change (measured using dimensional
scoring of the GAD-Q-1V) from baselineto post- and follow-up
assessments between each active conditions and the wait-list
control group. Treatment trials of online, CBT-based, guided
self-help interventions for GAD have found an average large
effect size of roughly 1.07 relative to await-list control group
using the GAD-Q-IV [38]. In this study, more than half of the
treated participants had recovered according to a structured
interview, suggesting that a treatment effect size of 1.07 is
clinicaly meaningful. Treatment trials of purely self-help
interventions for subthreshold and clinical anxiety have found
smaller yet still promising effect sizes ranging from 0.62 to
0.84, respectively, relative to await-list control group [31].

To enable detection of differencein mean change between each
active intervention and the control group, the sample size is
powered to detect at least a medium effect size of 0.5. With
80% power and assuming a 5% significance level, a minimum
total sample size per group of 64 is required. Assuming the
GAD-Q-1V SD is3.46 [49], the proposed sample size provides
80% power to detect a between-group effect corresponding to
a GAD-Q-1V change of 1.73 points (or a Cohen's d of 0.5 or
greater). By targeting 100 students recruited per condition
(N=300), even allowing for nearly 30% attrition, which is a
possibility in Internet-based intervention trials, GAD-Q-1V
mean differences between each active condition compared with
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the wait-list control condition will be detected with sufficient
power. The difference in mean change between the two active
conditionsisnot aprimary comparison, asthey aretwo different
programs.

Thelnterventions

Active Condition 1. “Lantern” Guided Self-Help
I ntervention

The Lantern Anxiety Program is a cognitive-behaviora
intervention (CBT) that can be accessed viaany Internet-enabled
computer, mobile phone, or tablet viathe Go Lantern website
(Figure 2). The program includes psychoeducational content,
interactive tools and exercises, symptom monitoring, and an
online program coach who can monitor auser’s progressin the
program and provide personalized feedback and encouragement
viain-program messaging and voice calls. The programisbased
on an evidence-based, 14-session CBT for GAD intervention,
developed by Dr Michelle Newman [36,50,51]. CBT for GAD
has been demonstrated to produce the largest effect sizeswhen
compared to other therapy conditions such as analytic
psychotherapy and nondirective therapy [52]. The CBT for
GAD treatment includes (1) applied relaxation training, which
involvesthe identification of early cues of anxiety, learning the
skills of progressive relaxation (PR) and other relaxation
techniquesand learning how to apply relaxation to anxiety cues
(called “applied relaxation,” [AR]); (2) imaginal rehearsal via
self-control coping desensitization, using AR and alternative,
nonanxious coping thoughts; and (3) cognitive therapy methods
to help change how clients perceive, interpret, and believe, so
that they will see less threat in the world and feel more
confidence in their abilities to cope with the future.

Content is divided into 8 units, each with 5 sessions, resulting
in 40 daily 10-minute sessions. The 8 units comprise an
introduction to anxiety, automatic thoughts, cognitive reframing,
introduction to behavior change, imaginal exposure, situational
exposure, mindfulness, and habit formation. There are both
cognitive (eg, worry tool, mindfulness) and behavioral (eg,
progressive muscle rel axation, deep breathing, guided imagery)
techniques taught in each module and aways accessible
thereafter. Users can access one session per day, with the next
session unlocking only after the prior session is completed;
therefore, less engaged users may not be exposed to all content.
The program and program coach prompt users to schedule
reminders to facilitate self-monitoring, encourage completion
of scheduled activities, and promote use of tools and techniques
in the program. Users can schedule reminders to complete
sessions and to use techniques or self-monitoring entries at their
desired frequency. They are prompted to do so after learning a
new technique. Coaches can also schedule reminders for
themselves to send users messages.

Students using Lantern will be guided through the program by
mental health workersin Indiawho have been trained to serve
as online program coaches. To be eligible to be a coach,
individuals must have some background and/or experience in
psychology, have at least 6 months of supervised, in-person
counseling experience, own apersonal computer or smart device
and check email daily, be comfortable with technology, and
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have a minimum of 3 hours per week to dedicate to coaching.
A total of 20 potential program coaches were recruited, all of
whom had completed a 6-month training course in the basic
principles of psychological counseling from the Hyderabad
Academy of Psychology based in Hyderabad, India.

A pretraining assessment was used to assess existing skill levels
and inform training content development. To begin, 4 weeks of
remote training covering basic foundational concepts was
conducted. Manualsand papersreviewing CBT for GAD, panic
disorder, and social anxiety were assigned, and a virtual
discussion session was conducted each week via online
collaboration platform GoToMeeting. In addition, coacheswere
provided a demo user account of the Lantern Anxiety Program
so that they could familiarize themselves with the intervention
content. Following remotetraining primarily reviewing content
and basic concepts, a 3-day in-person training was conducted
in Hyderabad, India, in December 2014. During this training,
the Lantern coaching platform was introduced and coaches
learned how to effectively interact with the coaching dashboard.
The coaching dashboard enabl es coachesto monitor the activity
and engagement of the students assigned to them as well asto
send messages to them. Coaches were instructed on guided
self-help coaching best practices, introductory phone call and
messaging protocols, motivational interviewing, and risk
management procedures.

Following training, coaches were assessed for comfort with
technology via direct observation of their interaction with the
Lantern coaching dashboard during interactive role plays.
Coaches who demonstrated low technology fluency and
experienced usability issues interacting with the coaching
software in comparison with the group were asked to attend
additional training and practice sessionsto continue. Behavioral
rehearsal tasks were used to evaluate coaches fidelity to the
coaching protocol. Coaches were required to complete a mock
introductory phone call with a control student (played by the
research coordinator or volunteer students following a script),
andfidelity to the phone call procedural checklist was assessed.
Coaches were also required to respond to message prompts
designed to assess their mastery of core competencies of CBT
for GAD inthe context of aguided self-help intervention. Their
responseswere rated agai nst amessaging best practices checklist
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that was developed by the authors. Finally, coaches had to
complete an established “ e-therapist assessment” developed by
the National eTherapy Centre (NeTC) at Swinburne University
of Technology [53] and score at least 80%. Of the 20 trainees
who began training, 65% (n=13) cleared the post-training
evaluation and moved forward to become program coaches for
thistrial.

Throughout theintervention period, coacheswill have on-going
monitoring and support. Coaches must attend a weekly, live
1-hour supervision, during which coaches can present any
challenging cases to the group and receive feedback from the
coach clinical supervisor (aclinical instructor at Stanford and
alicensed mental health care professional in the United States).
Coaches will also be asked to submit 1 challenging message
exchange per week to a clinical psychology doctoral student
for individual feedback on messaging style and content. Finally,
coaches can post questions and messages on agroup listserv to
get feedback from the supervisor as well as from peers.

Active Condition 2: “GAD Online” Pure Self-Help
I ntervention

The GAD Online program is aso CBT based and can be
accessed via any |nternet-enabled computer, mobile phone, or
tablet viathe Mental Health Online website (Figure 3). Mental
Health Online is a suite of online mental health programs
devel oped and maintained by the NeTC at Swinburne University
of Technology and funded by the Australian Federal
Government Department of Health. The GAD Online program
delivered in this trial, which was previously reported on as an
Anxiety Online module [33], provides psychoeducation about
GAD and techniquesto reduce GAD symptoms (eg, relaxation,
challenging thoughts, coping with worry, problem solving). The
content covered in this program is comparabl e to that delivered
in the Lantern GSH program. Content is divided into 12
modules, with 1 module per week being the suggested use;
however, users can progress at their own pace. Unlike the design
of the Lantern program, users can access other modulesin the
GAD Online program even if they do not complete the first
module. Students are explicitly told they are not monitored and
should contact the on-campus counselor should they require
real-time support from a professional.
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Figure 2. Screenshot of Lantern Internet-based user view.

Figure 3. Screenshot of Mental Health Online’'s GAD Online program.
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Wait-list Control Condition: Delayed Program

Students randomized to the wait-list control condition will
complete surveys at the postintervention time point (3 months)
and the follow-up time point (9 months). Following successful
completion of these surveys, they will be allocated to one of
the online interventions. Students will be assessed for whether
they sought help from the on-campus counselor at each time
point. The counselor’'s contact information is available to all
students across the campus.

Minimization of Contamination

As randomization occurs within each college campus, there is
apossibility of contamination, in that students could sharetheir
programs with each other. However, thistype of contamination
is not believed to be likely, as the programs are presented as
personalized and private. Furthermore, because recruitment for
thisexploratory trial isoccurring at 3 distinct colleges, selected
more so due to partnership, comparability between sitesis not
known. Future, larger trials might consider randomization by
college site.

M easures

Outcome data will be collected at post-treatment (3 months)
and 6-months follow-up (9 months). The 3-month outcome is
the primary end point as the intervention delivery will be
completed and the optimal effect of the treatment would be
expected. The 6-month follow-up is included to evaluate the
sustainability of the effect of the intervention. The outcome
assessment measures are summarized in Table 1. Although the
primary outcome measure is the GAD-Q-1V, we a so assessed
other anxiety disorders and potential functional impairments.
Because only afew studies have gathered comprehensive data
on prevalence rates of types of anxiety disorders and given the
unique opportunity to administer an online survey to thislarge
population, asubaim of this study and theinvolved stakeholders
isto gather epidemiological datathat can inform futureresearch
and policy and programmatic decisions by stakeholders to
address the needs of students. Besides, given the high degree
of comorbidity present among individual swho experience GAD
[6,36,54], measuring psychological state and evaluating
co-occurring disorders such as other anxiety disorders and
depression are important. Finally, because CBT for GAD has
been demonstrated to address symptoms associated with other
disorders[47,55], both the prevalence and secondary outcomes
are relevant. To ease anticipated survey burden, the survey is
designed to uselogic that allowsfor participantswith low scores
and fewer comorbid concerns to “skip” subsections.
Demographic data will include gender, age, race/ethnicity,
sexual orientation, religion, relationship status, family income,
and hometown.

Details of the M easurements

Generalized Anxiety Disorder Questionnaire (4th
Edition)

The primary outcome is GAD symptom severity as measured
by dimensional scoring of the 4th edition of the Generalized
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Anxiety Disorder Questionnaire (GAD-Q-1V) [42]. GAD
caseness, as measured by categorical scoring of the GAD-Q-IV,
isasecondary measure. The GAD-Q-1V isa 9-item self-report
measure designed as an initial screen for the presence of GAD
based on the DSM-IV. The GAD-Q-IV showed 89% specificity
and 83% sensitivity when compared to structured interview
diagnoses of individuals with GAD, social phobia, panic
disorder, and a nonanxious comparison group. The GAD-Q-1V
has demonstrated good test-retest reliability in acollege sample
over a 2-week assessment, with 92% of the sample showing
stability across time with respect to GAD diagnosis [42].

Emotional Distress From Anxiety Measure

The Patient Reported Outcomes Measure Information System
(PROMIS) Emotional Distress from Anxiety measure[56] isa
reliable 8-item self-report measureto eval uate emotional distress
from anxiety. This measure was included as a potentia global
outcome measure of improved quality of life.

Penn State Worry Questionnaire

The Penn State Worry Questionnaire (PSWQ) [57] isa 16-item
self-report measure of the frequency and intensity of worry.
The PSWQ has been shown to distinguish individualswith GAD
from individual swith other anxiety disorders[58]. Thismeasure
was included to assess change in worry, a primary symptom of
GAD.

Panic Disorder Self-Report

The Panic Disorder Self Report (PDSR) [44] is a 22-item
self-report measure designed to diagnose panic disorder based
on DSM-IV criteria. The PDSR showed 100% specificity and
89% sensitivity when compared with clinician-based ADIS-1V-L
diagnoses of individuals diagnosed with panic disorder, GAD,
social phobia, and a nonanxious comparison group. This
measure, along with the other measures of anxiety disorders
and depression, was included to assess both prevalence of this
type of anxiety and the impact of the active interventions on
symptoms associated with typically co-occurring disorders.

Social Phobia Diagnostic Questionnaire

The Socia Phobia Diagnostic Questionnaire (SPDQ) [43] isa
10-item self-report measure designed to diagnose social phobia
based on DSM-1V criteria. The SPDQ showed a specificity of
82% and a sendtivity of 85% when compared with
clinician-based structured interview diagnoses of individuals
meeting criteria for social phobia, panic disorder, and a
nonanxious comparison group.

Post-Traumatic Stress Disorder Checklist

The Post-Traumatic Stress Disorder Checklist for DSM-V
(PCL-5) [45] is a 20-item self-report measure that assesses the
20 DSM-V symptoms of PTSD. It was designed to monitor
symptom change during and after treatment, screen individuals
for PTSD, and make provisional PTSD diagnoses.
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Table 1. Scalesto be administered at each time point.
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Outcome variable Measurement tool/data collection Time point
method (months)

0o 3 9
Eligibility Self-report X
Demographics Self-report X
Field of study Self-report X
Perceived socia support Self-report X
Belief in efficacy of online programs Self-report X
(credibility/expectancy)
Contamination Self-report
Grade point average Self-report X X X

Primary outcome

Secondary outcomes

Difference in GAD symptom
severity at postintervention and
follow-up between theintervention
groups and control group

Anxiety

Depression

Behavioral measures

Functional measures

GAD caseness

Emotional dis-
tressfrom anxi-
ety

Worry

Panic disorder
symptoms

Socia anxiety
symptoms

PTSD symp-
toms

OCD symptoms

Distress severi-
ty for specific
fears

Depression
symptoms

Alcohol con-
sumption

Help seeking
Medications

Sleep

Difficulties
with emotions
and relation-
ships

4th edition of the Generalized Anxi- X X X
ety Disorder Questionnaire (GAD-Q-
1V) (scored dimensionally)

GAD-Q-1V (scored categorically)

x

PROMIS Emotional Distress from X

Anxiety measure

Penn State Worry Questionnaire X X X

(PSWQ)

Panic Disorder Self-Report (PDSR) X X X

Social PhobiaDiagnostic Question- X X X

naire (SPDQ)

Post-Traumatic Stress Disorder X X X
Checklist for DSM-V (PCL5)

LEVEL 2—Repetitive Thoughtsand X X X
Behaviors—Adult (adapted from the
Florida Obsessive-Compulsive Inven-
tory [FOCI] Severity Scale [Part B])

Self-report

Depression Anxiety Stress Scales X X X

(DASS21)

Self-report

Self-report
Self-report

Insomnia Severity Index (1SI)

x
x
x

Strengths and Difficulties Question- X

naire (SDQ)
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Qutcome variable

Measurement tool/data collection Time point
method (months)
0o 3 9

Process measures

Satisfaction PROMI S Setisfaction with Social X X X
withsocia roles  Roles and Activities measure

Nonspecificdiss Kessler Distress Measure (K10) X X X
tress

Confidencein  General Perceived Self-efficacy Scde X X X
ability toman-  (GSE)

age anxiety

symptoms

Motivationto  Self-report X X X
work on anxiety

Program use Self-report X

and engagement

Usefulnessof  Self-report X

GAD Onlineor

Lantern

Satisfaction Client Satisfaction Questionnaire X

with GAD On- (CSQ)

line or Lantern

Repetitive Thoughts and Behaviors

The LEVEL 2—Repetitive Thoughts and Behaviors—Adult
(adapted from the Florida Obsessive-Compulsive Inventory
[FOCI] Severity Scade [Pat B]) [59] assesses
obsessive-compulsive disorder symptoms. This emerging
measure of the DSM-V was developed to be administered at
theinitial patient interview and to monitor treatment progress.

Depression Anxiety Stress Scales-Short Form

The Depression Anxiety Stress Scales-Short Form (DASS21)
[60] is a 21-item self-report measure designed to measure
negative emotional states of depression, anxiety, and tension
or stress. The DASS is divided into 3 self-report scales. The
depression scal e assesses dysphoria, hopel essness, devaluation
of life, self-deprecation, lack of interest/involvement, anhedonia,
and inertia The Anxiety Scale assesses autonomic arousal,
skeletal muscle effects, situational anxiety, and subjective
experience of anxious affect. The Stress Scale is sensitive to
levels of chronic nonspecific arousal, assessing difficulty
relaxing, nervous arousal, and being easily upset/agitated,
irritable/over-reactive, and impatient. All scales have been
shown to have high internal consistency and to yield meaningful
discriminationsin avariety of settings.

Insomnia Severity Index

The Insomnia Severity Index is a 7-item self-report
guestionnaire to assess insomnia severity [61]. It has adequate
internal consistency and is a reliable self-report measure to
evaluate perceived sleep difficulties. This measure, along with
the other measures of general functioning, wasincluded to assess
theimpact of the activeinterventions on functional impairments
typically associated with GAD.
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Strengths and Difficulties Questionnaire

The Strengths and Difficulties Questionnaire [62] assesses
self-reported difficulties with emotions, concentration, and
relationships. It is areliable short-form, self-report assessment
of inattention, peer relationships, and pro-social behavior, factors
that, if improved, could indicate positive impact of the active
interventions.

Satisfaction With Social Roles

The PROMIS Satisfaction with Social Roles and Activities
measure [63] isan 8-item self-report assessment of satisfaction
with one'sability to perform daily activities and meet the needs
of various relationships.

Kessler Distress Measure

TheKesder Distress Measure [ 64] assesses nonspecific distress.
The 10-question (K10) self-report scale has good precision as
well as consistent psychometric properties across major
sociodemographic subsamples. This measure was included as
an assessment of aglobal outcome of reduced general distress.

General Perceived Self-Efficacy Scale

The General Perceived Self-Efficacy scale (GSE) [65] is a
10-item self-report measure that assesses beliefs in one's
capability to handle new and difficult tasks and adaptive
challenges after experiencing stressful life events. Thismeasure
was included because enhanced self-efficacy is considered one
of the main psychological benefits of self-help interventions
[66].

Program Use and Engagement

Program usage will be examined for the 2 active intervention
groupswith respect to 3 indices:. frequency of logins, frequency
of self-monitoring, and number of modules accessed. Reason
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for drop out will be assessed via self-report questions in the
survey aswell asasemistructured interview with thosewho are
willing to enrall in a follow-up substudy. For both the GAD
Online and Lantern platforms, module access can be passively
monitored. Engagement in Lantern can be further qualified in
terms of engagement with the program coach. The Lantern
software can program reminders for coaches to reach out to
inactive users after a specific period. Coachesare given training
in motivational interviewing and encouraged to use these skills
to help engage users and address fluctuating stages of change
during theintervention. Unstructured data (ie, text) from users
program entries and correspondence with coaches can be
qualitatively (eg, language used) and quantitatively (eg, user:
coach message frequency) evaluated, with participant consent
and understanding that message content can be used for research,
to examine motivational strategies and engagement.

Program Satisfaction

Program satisfaction will be examined for the 2 active
intervention groups using the Client Satisfaction Questionnaire
(CSQ) [67]. The CSQ is an 8-item self-report statement of
satisfaction with health and human services. The generic
guestionnaire has been customized for each intervention (eg,
replacing the term “service” with “the GAD Online program”
or “the Lantern Anxiety Program”). Those using Lantern will
also provide feedback on their experience working with the
program coach.

Data M anagement

All data will be stored on secure servers hosted by Qualtrics,
and data downloaded from those servers will be managed and
stored on encrypted computers accessed only by members of
the Stanford research team.

Analysis

Descriptive Analyses

Chi-sguares (categorical variables) and t tests (continuous
variables) will be used to compare demographic variables and
baseline scores on the outcome measures for the 3 groups.
Findingswill be reported according to the CONSORT guiddines
[68], including atrial flowchart. Thiswill includetotal students
assessed for inclusion and exclusion criteria within period of
screening, number of students meeting inclusion or exclusion
criteria, number screened for eligibility, number agreeing to
enter the intervention trial, and number refusing or excluded
(with reasons). The number continuing through thetrid, actively
withdrawing, and passively lost to follow-up will be shown by
arm. The outcome measures will be summarized at
baseline/screening, at 3-month and 9-month follow-up by the
intervention arm and overall.

Outcome Analyses

A 3 condition x time mixed-design ANOVA will be conducted
to examine both primary and secondary hypotheses. Using a
mixed-design ANOVA will test for differences between 2 or
more independent groups while subjecting participants
to repeated measures. The model isatype of mixed effect model,
with the fixed effects factor being a between-subjects variable
and the random effects factor being a within-subjects variable.
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Follow-up paired comparisonswill be conducted to specifically
assess if there is significant differential change in GAD
symptoms between each active condition and control from the
baselineto the postcondition and follow-up assessments. Within-
and between-group effect sizeswill be cal culated using Cohen’'s
d (based on the pooled standard deviation), specifically
contrasting each active condition with the control condition for
the main outcome.

Primary analyseswill be undertaken using an intention-to-treat
(ITT) approach, including all participants randomized regardless
of treatment actually received, program engagement, or
withdrawal from the trial. Using a mixed model design will
allow us to include participants with missing data, which is
likely to occur in large Internet-based trials.

Study site will be included as a covariate as this might have an
influential effect given that the 3 sites were selected primarily
based on accessibility versus between-site comparability. If
some sites have poor recruitment, the data will be combined.

Mediator and Moderator Analyses

Potential mediators and moderators of the efficacy of the
intervention will aso be explored. For example, level of program
engagement, defined by number of sessions completed and
number of days|ogged on to the program, will be evaluated for
mediation of outcomes.

Additionally, given that randomization was stratified between
clinical and subthreshold popul ations, whether symptom severity
influences the efficacy of the intervention to reduce GAD
symptoms can be explored. Additional predictors of outcome
that will be explored include medication use, motivation to work
on anxiety, belief in efficacy of online programs, perceived
social support, and grade point average. Medication usewill be
controlled for in the analyses if the sample is large enough;
otherwise, the results will be provided qualitatively.

Results

The study commenced in February 2015. The sample was
recruited over a 3-week period at each college. The trid is
expected to end in December 2015.

Discussion

Potential I mpact

This trial represents an opportunity to explore whether
technology can be leveraged to reduce the significant mental
health treatment gap in India, particularly for studentsin Indian
universities. Thiswill bethefirst trial to examine the feasibility,
acceptability, and efficacy of Internet-based, unguided and
guided self-help interventions to reduce GAD symptoms in
Indian university students. It will also bethefirst trial evaluating
the acceptability and feasibility of online, guided self-help
interventions supported by trained mental health workers in
India

Intervening to reduce GAD symptoms in studentsis important
because increasing GAD symptomatology is associated with
greater functional impairment [11], reduced quality of life[12],
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greater disability and help seeking [13,14], and greater costs of
health care [15]. Furthermore, without treatment, GAD
symptoms have a chronic course and persistent symptoms [9].
Given the increasing prevalence of Internet connectivity and
mobile phone penetration [69] and in the face of limited mental
health care professional availability, delivering evidence-based
mental health careviathe Internet may be particularly attractive
to individuals in devel oping countries, particularly studentsin
Indian universities, who have limited access to mental health
care services. Furthermore, both programsthat will be employed,
GAD Online and Lantern, are scalable platforms, thus making
the use of Internet-based, unguided and guided self-help
interventionsapractical approach. If theinterventions arefound
to be effective, these programs can be more specifically adapted
for this population and then be promoted and disseminated
seamlesdly to the larger student population, universities, and
younger individuals.

Limitations

Relying entirely on self-report data to assess individuals is a
limitation of this study and implies that the alocation of
interventions may not be as reliable as if diagnostic interviews
and other objective measures were used. This method was
selected for two reasons. First, one of the primary barriers to
help seeking is stigma, particularly in this population. In
stakeholder discussions, both administrators and students
highlighted that concerns around confidentiality and disclosure
to others — peers, professors, parents — prevent many students
from visiting the existing on-campus counselor. Thus, aprivate,
entirely online approach islikely to achieve greater participation
and more accurate responses. Second, one of the main goals of
this model of intervention is to develop a cost-effective and
sustainable way to disseminate and evaluate these programs at
scale, and requiring an in-person assessment would dramatically
increase costs and reduce sustainability. Moreover, these
assessments are meant to inform recommendations about
program "matches" that meet participants' self-reported needs,
and participants are empowered to choose the avenue of support
they perceive to be the best fit (ie, on-campus counselor or
online program). Following initial trials establishing feasibility,
clinical interviews can be conducted along with self-report
assessments to evaluate the validity and reliability of the
salf-report screening measuresfor this population. Additionally,
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in future trials, the real and important limitation of response
burden could be addressed and fewer, more targeted measures
could be administered.

Another limitation is that the primary outcome measurement
tool, the GAD-Q-1V, and the associated diagnostic thresholds
have been normed in US university student populations but not
in an Indian university student population. One implication is
that the prevalence of the disorder could be mischaracterized
due to diagnostic criteria being interpreted differently
cross-culturally. For example, the DSM-1V GAD criterion that
anxiety be “excessive” might lead to underdiagnosis of GAD
in developing countries in which worry is less likely to be
reported excessivein the presence of comparatively more severe
lifeconcerns[70]. Using dimensional versus categorical scoring
of the GAD-Q-IV to both determine eligibility and monitor for
change in symptomatology, this concern might be partialy
addressed. The cutoff point of 5.7 was found to be overly
sensitivein the US college population [42], so it isareasonable
threshold above which toinitially allocate interventionsto those
potentially in need but not currently accessing services.
However, future and parallel research should focus on validating
the assessment tools.

Another potential limitation is the fact that the two active
conditions differ both by the degree of coaching support and
the program used, which precludes this study from clearly
deducing the additional, if any, benefit of guidance. However,
the primary hypothesisisthat the use of one or both of the active
interventions will lead to a greater GAD symptom reduction
than the wait-list control. If the unguided program is found to
be both feasible to disseminate to this popul ation and rel atively
effective, future controlled studies can evaluate the comparative
benefit of guidance and conduct cost-benefit analyses of
delivering unguided versus guided programs. The conditions
under which it is more or less effective will aso be explored
(eg, it might be more effective for those with higher reported
motivation who are more likely to complete more of the
program). The primary initiadl am is an evaluation of the
feasibility and efficacy of the model of
survey-linked-to-online-interventions to reduce the incidence
and prevalence of common mental health disorders in defined
Indian university populations.
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Abstract

Background: Parental cancer can have a significant impact on afamily's psychosocial functioning and quality of life, whereby
the children’s situation is strongly related to parental coping and capacity. Such parents ask for more help in order to increase
their care capacity, while the network is often insecure about how to help and thereby withdraw. They ask for guidance and
training to be able to support cancer families. Based on this, the Cancer- Psycho-Educational Program for the SOcial NEtwork
(PEPSONE) study was devel oped.

Objective: To optimize socia network support through a psycho-educational program for families living with parental cancer
and their network membersin order to increase parental capacity and thereby secure the children’s safety and quality of life.

Methods: A randomized controlled trial (RCT) in which families (N=60) living with parental cancer will be randomized to
either an intervention group or a control group. The intervention will last for 3 hours and includes (1) introduction, (2)
psycho-education (living with cancer inthe family and theimportance of social network support), and (3) discussion (thisfamily’s
need for social support). Primary outcomes are socia support, mental health, and quality of life, and secondary outcomes are
resilience and parental capacity. Data will be collected by a set of questionnaires distributed to healthy parents (N=60) living
with a partner with cancer, one child in the family between 8-18 years of age (N=60), and network members (N=210) of the
intervention families at inclusion, and after 3 and 6 months. Comparing differences between the intervention group (n=30) and
the control group (n=30), the power analysis shows that P<.05 and a statistical power = .80 would detect effect sizes of clinical
interest.

Results: This paper presents the Cancer-PEPSON study’s protocol to provide a broader understanding of the background and
content of the program. The study is ongoing until August 2016 and the first results are anticipated to be finished by November
2015.

Conclusions: To our knowledge, thiswill bethefirst RCT study to optimize social network support through a psycho-educational
program for families living with parental cancer and their network members, as well as provide an evidence basis for social
network support. The results may provide important knowledge that is useful for clinical practice and further research. The trial
is reported according to the CONSORT checklist.

ClinicalTrial: International  Standard Randomized Controlled  Trial Number (ISRCTN): 15982171,
http://www.controlled-trials.com/ISRCTN15982171/15982171 (Archived by WebCite at http://www.webcitati on.org/6cg9zuns0)

(JMIR Res Protoc 2015;4(4):e142) doi:10.2196/resprot.5055
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Introduction

Annually, approximately 30,000 Norwegians are diagnosed
with cancer. Even if the mgjority of these are older individuals,
more than 3500 children under <18 years of age experience a
parent getting cancer. Thus, about 18,000 Norwegian families
livewith parental cancer [1,2]. Internationally, roughly 14-18%
of cancer patients have dependent children, indicating a large
population of familiesfor whom cancer poses special challenges
[3-5].

Social support isimportant for human health and quality of life,
including emotional, practical and economic help, and
information provided to the individua by significant others,
such as distant family members, friends, and co-workers, etc
[6]. Even if social support represents an essential resource for
familiesliving with parental cancer, these parentsreport aneed
for more social support and help in order to uphold their parental
capacity and to continue a“normal” everyday life[7-9]. Social
network memberswant to support and help, but request support
assistance from professional s to provide them with knowledge
and various strategies to facilitate better and more prolonged
support [7,10]. Based on this, we developed the Cancer-
Psycho-Educational Program for the SOcial NEtwork
(PEPSONE) study. Cancer-PEPSONE is a randomized
controlled trial (RCT) study aimed at optimizing social network
support through a psycho-educational program for familiesand
their network members, in order to uphold parental capacity
and children’s quality of life. This paper presents the study’s
protocol to provide a broader understanding of the background
and content of the study.

Previous Research

In ademanding balance between caring for children, work, and
domestic tasks, cancer illness and cancer treatment represent a
significant burden and long-lasting strain for the entire family
[4,11,12]. These consequences are, however, different for
individual family members.

A cancer diagnosis and treatment usually results in multiple
consequences for the sick parent, including physical and
psychosocial side effects, such as nausea, pain, and fatigue as
well as anxiety, depression, and traumatic stress reactions
[13,14]. Sick parents are, therefore, frequently challenged in
fulfilling their rolesin everyday lifein relation to work, practical
tasks at home, and caring for their children and social life[7,15].
Partners of cancer patients also experience stress reactions,
anxiety, depression, and impaired quality of life [16-18]. They
frequently report aconsiderableincreasein the strain related to
child care, in performing domestic tasks, and in supporting their
sick partner aswell as being the family’s breadwinner. Healthy
partners often fulfill double roles and fedl distressed, insecure,
and lonely [7,11,19]. Together, these challenging strains on
both parents may negatively influence their parental capacity
and quality of life [12,20,21].

http://www.researchprotocols.org/2015/4/e142/

How children are affected by parental cancer depend on the
child's age, experiences and maturity, and the cancer severity,
but are especially related to parental coping and the family’s
function in everyday life [4,11,22]. Reduced parental coping
negatively affects the children’s behavior and their emotional,
physical, and school life [23,24]. Young children are mostly
affected by concrete changes in daily routines such as frequent
hospitalizations and changesin parental behaviors (eg, sadness,
fatigue, and impatience) [25]. Older children and adolescents
also feel empathy, and they areworried about losing their parent
and think about how the cancer will influence their own futures
[23,26]. These children are at risk of several physica and
psychosocial symptoms such as decreased energy levels,
headaches, stomach pain, sleep deprivation, concentration
problems, depression, anticipatory grief reactions, and reduced
quality of life [19,24]. Additionally, these children report
impairments in the family’s socid life and increased
involvement in domestic tasks such as looking after minor
siblings[23]. Research indicatesthat they try to reducethestrain
on parents by asking for less help or not bringing friends home,
aswdll asinternalizing their own problemsand concerns[23,24].
Thus, children living with parental cancer ask for predictability
and stability in everyday life, and call for a balance between
talking about their current situation and a“ space” in which they
can talk about things other than cancer, hang out with friends,
and participate in leisure activities [7,27].

Several studies have emphasized the importance of social
support for physical and mental health, for quality of life, as
well as for coping with and recovering from cancer [28-31].
Nonetheless, cancer patients still experience disruptionsin their
social livesaswell asunhelpful help or alack of social support,
especiadly over time [8,32]. Cancer patients main concern
regards caring for their children, and in particular they want to
protect their children and maintain an ordinary everyday life
[20,33,34]. A number of these parents express that they are
dependent on help from their social network to sustain their
regular everyday life, and call for more and prolonged support
to uphold their own parental capacity and avoid “hitting the
wall” [7,35]. These families often find it difficult to ask for the
help and support they actually need and they often experience
that help and support drop shortly after the diagnosis and their
network withdraws[7-9].

Previous research hasfound that network members surrounding
familiesin crisisare generally positivein providing support but
that they are often insecure about how to help. They report being
afraid to say or do the “wrong things’, of intruding on the
family, or they may assume that their contributions are
unimportant or that the family copes adequately on its own
[7,8,36]. Network members claim that by acknowledging
support efforts and providing various strategies, professionals
can facilitate better and more prolonged network support [36].

Most studies of social support related to cancer are descriptive,
documenting the importance of social support for physical and
psychological headlth as well as for quality of life [32].
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I ntervention studies on enhancing social support lag far behind,
and are mostly directed to cancer patients, especialy breast
cancer, focusing on different kinds of support groups [37,38].
Intervention studies related to parental cancer and dependent
children are lacking, as are intervention efforts aimed at
enhancing social support for children and families members
[39]. However, Hogan's review [38] provides support for the
overall usefulness of different social support interventions.

Theoretical Framewor k

Social support is thought to affect mental and physical health
positively through its influence on emotions, cognitions, and
behaviors|6,38,40]. Neverthel ess, the association between social
support, well-being, and health is complex and therefore difficult
to conceptualize. House and Kahn’s definition of social support
makes aconceptual distinction between different types of social
support, including emotional, economic and practical help, and
the provision of information [41]. Social network support
encompasses various kinds of support given to individuals and
families by other family members, friends, colleagues,
neighbors, and others[6,11]. Over thelast decades, much health
research has distinguished between “ perceived” and “received”
social support [6,42]. “Perceived support” refers to the
perception by those who arein need of support that such support
would be availableif needed (ie, qualitative), whereas*“ received
support” refersto the actual support resourcesreceived by those
in need (ie, quantitative). Two major models have been proposed
to explain the link between social support and well-being: the
main or direct effect model and the buffering effect model
[6,43]. The direct effect model suggests that social support is
directly associated with well-being, while the stress buffering
model describes how social support can protect individual
well-being from the negative impact of stress. Perceived and
received support have exhibited different effects on well-being
and health, with perceived support demonstrating the most
influential effect [6]. Furthermore, social support has been seen
astransactional, which meansthat other factors (eg, personality
characteristics, contextual, and interpersona processes)
influence the impact of the support. Nevertheless, exactly what
the mechanisms are which provide for the effects of social

Figure 1. Research model.
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support remains to be discussed and the causal links are till
unclear [6,42].

Cohen [42] argues that strengthening and increasing the
availability of supportin socia networks, and reducing negative
interactionswithin one's network are essential for human health.
Psycho-education can be a viable strategy for achieving this.
Psycho-education is defined as professionally delivered
illness-specific information and tools for managing challenges
in everyday life [44]. It builds on a holistic and
competence-based approach, focusing on health promotion,
collaboration, and empowerment where the development of
open communication, competence, knowledge, and skills are
crucial elements facilitating behavioral change [44].
Psycho-education looksto support theindividual's understanding
of a challenging situation and help gain access to resources,
develop awareness of issues, foster a sense of control, and
educate about coping skillsfor both families and their networks.
These factors focus on improving cognitive awareness and
coping skills. However, psycho-education also looksto promote
insights that address affective worries and concerns [44]. This
study focuses on investigating whether the psycho-education
of social networks membersisan appropriate method to achieve
beneficial effects with respect to increasing social support and
thereby parental quality of life, mental health and parental
capacity, and thus the children’s well-being. Based on the
theoretical framework we have devel oped a conceptual model
of the study (Figure 1).

As shown in Figure 1, it is hypothesized that the
Cancer-PEPSONE program will enhance the family’s social
network support. Thisenhanced support will have direct effects
on healthy parents’ quality of life, mental health, and parental
capacity, as well as direct and indirect effects on children’'s
quality of life and mental health. The study upholdsthe child's
perspective and complies with the Norwegian Act for Health
Personnel [45], putting children’s well-being on the agenda
when living with parental illness. It also complies with the
International Convention on the Rights of the Child (UN),
emphasizing the rights of children to care, protection,
rehabilitation, and assistance in various situations that can
negatively affect their life situation.

' N
Healthy Parent:
Improved QOL, Mental

Psycho-educational
intervention
(PEPSONE)
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Network Support ¥
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Objectives and Hypotheses

The purpose of the Cancer-PEPSONE project is to expand the
knowledge base and build competence in networks to help
children living with parental cancer. The overal am of the
study is to optimize social support from the social network
through a psycho-educational intervention. Based on the
project’s aims and research model, we hypothesize that (1) a
psycho-educational program will improve the provisions of
socia support to the affected family, (2) parental psychosocial
health and quality of life will increase through social network
support, and (3) the children’s psychosocial health and quality
of life will improve because of more and better socia support
and increased parental capacity, mental health, and quality of
life.

Methods

Trial Design

Based on the study’s hypothesis and research questions, the
Cancer-PEPSONE study will be conducted as a single center,
randomized controlled trial (RCT) [46], including an
intervention and a control group. This design is best suited to

Figure 2. Flow diagram of the The Cancer PEPSONE study.
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test the effectiveness of varioustypes of interventionin clinical
trials. The Cancer-PEPSONE study designisoutlinedin Figure
2.

After receiving written and oral information from one of the
two first authors, families fulfilling the inclusion criteria are
included in the study. The participants receive a form for
informed consent and the first set of questionnaires for the
healthy parent and one child in the family (T1) by mail. The
consent form and the questionnaires are returned to the
researchersin pre-stamped envel opes. Then, every other family
israndomized to either the treatment group or the control group
by one of the researchers based on the order in which the
informed consent and questionnaires are returned. The type of
intervention makes it impossible to blind the trial participants
or the psychologist. The families in the intervention group and
their network members receive the intervention, while the
control group receives no intervention (care as usual). The
control group is offered theintervention after finishing the study
participation, after approximately 6 months, and all participating
families get a DVD of the program after finishing T3 after 6
months.

Intervention:
Psycho-education 12 A3
N=30 HP. 30 C After 3 months After 6 months
. and 2’10 — 30HP,30Cand |+ 30HP 30 C and
]f'_opul.at_lon: . T1 setnnits 210 NM 210 NM
Families living Wlth Eieliigion anesibers (R
parental cancerin =4 N—q healthy parents
Notway (HP) and Control: 12 T3
60 children (C) Careasusual A?;)eli{fvptr;(())ngl ® —{ After 6 months
30HP,30C ’ 30HP.30C
Randomization
. The parentsin theintervention families decidewho in the family
Intervention

Theintervention isapsycho-educational program for the family
and its network members. The authors developed the program
based on clinical experience, previous research, and the
theoretical framework previously outlined. It was pilot-tested
by two of the authors and thereafter, al the authors discussed
and modified the program to its final structure.

http://www.researchprotocols.org/2015/4/e142/

and which network members would participate in the program.
The program is conducted in the families’ homes, or else where
they choose, by one of threeclinical psychologists, al of whom
are experienced in working with familiesand childrenin crisis.
It lasts for approximately 3 hours. None of the researchers are
involved in theintervention that contains the elements described
in Textbox 1.
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Textbox 1. Elementsincluded in the intervention.

Welcome and introduction (10-15 minutes): The psychologist leading the meeting introduces herself and presents the content of the program
before the participantsintroduce themselves. The goals of the program are (1) to emphasize the importance of network support; (2) secure social
network support for cancer families over time; (3) share knowledge to make each other wiser.

Psycho-education (approximately 1 hour): In this part, the psychol ogist has ateaching session focusing on the following areas: (1) the consequences
of living with a cancer diagnosisin the family for the sick and the healthy parent, and with a special focus on the children; (2) general reactions
and the needs of both the children and the adults; (3) common useful coping strategies for crisis; (4) the importance of socia network support,
focusing on what is social network support for families in crisis, and what do we know about helpful network support; (5) the importance of
“openness’ and communication between the family and the network; (6) what can social networks do, and different types of socia support (eg,
emotional, practical, information, and economical support); (7) how to sustain network support over time: the importance of distribution, and
the coordination of support.

Discussion (approximately 1.5 hours): Based on the teaching session, the goal of the discussion isto enhance the family and its network members’
understanding of the value of open communication about the family’s need for social support and the network members' ability and willingness
to give such support. The psychologist facilitates the discussion based on the experiences from previous support giving/receiving processes
between the family and the network, the family’s current needs and what is the network able and willing to do as well as coordination of the

network support.

«  Summing up and closing (10 minutes): The psychologist sums up the main points from the teaching session and the discussion.

A detailed procedure for the intervention is developed and
reviewed by the intervention psychologists together with the
authors securing that the intervention is performed in the same
manner for al families. After the meeting, the psychologists
fill out aform with information about how the intervention went
according to the protocol, who attended the meeting
(roles/relations), the themes discussed, and a short field note to
record any observations about the context and impressions
arising from the meeting. All participants in the intervention
also fill out an evaluation form on how they experienced the
psycho-education.

Eligibility Criteria

The study contains 3 samples. Sample 1 and 2 (n=60) consist
of 30 families in the intervention group and 30 in the control
group. These samples include the healthy parent and one child
from each family. The inclusion criteria for these families are
(1) ahealthy parent having a partner or spouse diagnosed with
cancer within the last five years and treated for cancer and (2)
one child in every family, aged 8-18 years old, living with a
parent who has cancer. With multiple children in the family,
the oldest child who is willing to participate will be recruited.
The parents in the intervention group ask the number of adult
network members (mean 7, limited to 15 network members,
N=210) if they want to participate in the intervention. This
group of adult network members makes up Sample 3. The
inclusion criteria for these network members are (1) extended
family members, friends, neighbors, and work colleagues of
the parents, (2) 218 years, and (3) living nearby the family.

http://www.researchprotocols.org/2015/4/e142/

The exclusion criteria for the study are (1) healthy parent not
living with the ill parent or the ill parent has died, or having a
serious disease, (2) children <8 years old, not living with ill
parents, serious disease themselves, and (3) network members
living >2 driving hours from the family.

Recruitment

Participants are recruited nationwide using a wide-ranging
recruiting strategy including information acquired through
hospitals and primary healthcare, brochures, and different
websites. Families are also recruited through the Norwegian
Cancer Society, the Montebello Cancer Center, child responsible
healthcare professionals in hospitals, cancer coordinators in
primary healthcare, and resource nurses in cancer care and
palliation.

Outcome Measurements and Data Collection

The literature recommends using arange of outcome measures
in evaluating complex interventions, as a single outcome may
not capture the results or unintended consequences of the study
[47]. Therefore, different self-reported questionnaires are
included for al participants, where social support, menta health,
and quality of life are primary outcomes, while resilience and
parent capacity are secondary outcomes.

Outcome M easurements

The questionnaire for the headthy parents includes the
information shown in Textbox 2. The questionnaire to the
children includes the information shown in Textbox 3. The
guestionnaire set to the network members includes the
information shown in Textbox 4.
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Textbox 2. Information included in the questionnaire for the healthy parents.

«  Demographic data about the healthy parent: age, gender, education, social status, children, employment status, and income.

«  Demographic and medical dataabout the sick parent: age, gender, type and degree (metastasis) of cancer, months since diagnosis, type of treatment,
and months of treatment and current treatment status.

«  TheCrisis Support Scale (CSS) [48] and the Assistance Questionnaire-Receivers of support (AQR) [49] measure socia support. CSSis a short
scale for measuring social support after acrisis has occurred, consisting of 7 questions with arating scale from 1 (never) to 7 (always). All items
are summed for atotal mean score, where a higher total score indicates more received support. The scale appears to be very robust and to have
satisfactory psychometric properties [48]. AQR measures adults' experiences and need for 9 different types of social support related to the
situation caused by the cancer. The instrument was developed by Dyregrov et a [49] and is applied on comparable populations both nationally
and internationally.

«  TheQuality of Life Scale (QOLS-N) is used to measure the healthy parent’s quality of life[50]: Thisinstrument measures an individual’s overall
satisfaction with life based on different life domains. It contains 16 items scored on a 7-point Likert scale ranging from “very satisfied” to “very
dissatisfied”. The items are calculated into the 6 subscales to assess satisfaction with life domains. The dimensions are scored by summing the
scores for each item in the subscale. Possible total scores range from 16-112, where a lower score indicates worse quality of life demonstrated
satisfactory psychometric propertiesin several studies[50,51]. The 6 subscales are asfollows: (1) physical and material well-being; (2) persona
development; (3) relationships with others; (4) participation in socia activities; (5) participation in community and civic activities, and (6)
recreation.

o  TheGenera Health Questionnaire (GHQ-12) is used to assess current mental health and psychological distress, reflecting theinability of normal
functioning in regard to distressing experiences [52]. The questionnaire consists of 12 items on a Likert scale ranging from 0 to 3, where ahigher
sum-score indicates more symptoms of psychological distress and worse mental health. The GHQ-12 is widely used as a reliable screening
instrument for psychological distress and minor psychiatric morbidity outside aclinical setting, showing high psychometric propertiesin various
populations [52].

«  TheSef- Efficacy Parent Task - Short Form (SEPTI-SF) is used to measure 2 dimensions of the parent’s sel f-efficacy, discipline and achievement,
showing satisfactory psychometric properties [53]. These dimensions consist of 11 quotes with 6 aternative answers from “highly disagree” (1)
to “highly agree” (6). The dimensions are scored by summing the scores for each item in the subscale.

« The Dispositional Resilience Scale-Revised (DRS-15-R/Hardiness) is used to assess the parents’ hardiness in meeting challenging life events
and situations [54]. The questionnaire consists of 15 quotes with 4 alternative answers scored on a Likert scale ranging from “highly disagree”
(0) to“ highly agree” (3). Theitems are summed into the 3 dimensions, commitment, challenge, and control, where a higher score indicate higher
hardiness. Theinstrument isused internationally aswell asin Norway, and has demonstrated validity and reliability within awide range of studies
as well as sensitivity to change [54].

Textbox 3. Information included in the questionnaire to the children.

«  Demographic data: age, gender, siblings, and grade in school

«  TheRevised Child Manifest Anxiety Scale (RCMAYS) is used to measure anxiety reactionsin children [55]. The RCMAS consists of 28 anxiety
items and 9 lie (social desirability) yes-or-no items. Sum scores are provided for total anxiety and the 4 sub-scales: worry/oversensitivity,
physiological anxiety, social concerns/concentration and a lie scale. A higher score indicates higher levels of anxiety or lie. RCMAS has
demonstrated adequate psychometric properties [55].

«  Kinder Lebensqualitit (KINDL) is used to assess the quality of life of children [56]. KINDL consists of 30 quotes with 4 aternative answers
ranging from“never” to“aways’. The 6 subscales (physical health, emotional well-being, self-esteem, family, friends, and school) are calcul ated,
where higher scoresindicate higher QOL. The questionnaire has showed psychometrically acceptable values [56]. KINDL has 3 versions related
to age, but since these cover the exact same questions with somewhat different wording, we decided to use Kid-KINDL to cover the entire

age-span.

Textbox 4. Information included in the questionnaire to the network.

Questionnaire information

«  Demographic data: age, gender, education, socia status, work affiliation, and relation to the family/sick parent.

« Assistance Questionnaire: Providers of support (AQP) represents the opposite version of AQR as it measures the social support given.
e GHQ-12, QOLS-N, Hardiness and CSS, as described for the healthy parents.

researchers in pre-stamped envelopes. The social network

. ] ] membersin theintervention group fill out the T1 questionnaires

inclusion (T1), after 3 months (approximately one monthsafter  ntervention group fill out the same questionnaires after 3 (T2)

theintervention for the intervention group), and after 6 months - 4ng 6 months (T3), distributed via the Internet and the website
(Figure 2). One of the two first authors provides the families  gyryeyMonkey.

with questionnaires by post and they return them to the

Data Collection
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Power Calculations and Statistical Analyses

When comparing differences between the intervention group
(n=30) and the control group (n=30), the power analysis showed
that with P<.05 and a statistical power = .80, onewould be able
to detect effect sizes of t tests of about 0.65 of one standard
deviation or higher [46]. This means an ability of detecting
effects sizes of medium size or higher according to Cohen's
criteria [46]. This effect level was judged to be of clinical
interest, and was within the study’s recruitment frame and
economy.

All the datawill be coded, verified, and entered into IBM SPSS
Statisticsfor Windows Version 22.0. Normality will be assessed
through examinations of skewness and kurtosisfor all variables.
A two-tailed P value of <.05 is considered to be statistically
significant [46,57]. Descriptive statistics (mean/median or
percentages, SD, and ranges) and correl ation analyses (Pearson
correlation) will be used to describe the data and to explore
relationships among them [57]. The outcome variables will
provide sum-scores on the interval level. Multiple regression
analysiswill be used to explore directional relationshipsamong
variables and testing the research model. For the estimation of
the effect and the relationships of the variables relevant to the
intervention, different methods such as t tests and structural
equation (SEM) analyses will be used [57]. The missing data
problem will be analyzed according to the questionnaires
manual. Statistics will be reported in line with the SAMPL
guidelines stated by Lang and Altman [58].

Ethical Implications and Risk

The Regional Committee of Research and Ethics in Western
(REK West) Norway and the Norwegian Social Science Data
Services (NSD) approved the research protocol October 9, 2013
(reference number: 2013/1491/REK vest).

The study will be conducted in compliance with the Declaration
of Helsinki [59] and the requirements for data processing

Table 1. Timelinefor the Cancer PEPSONE study.

Hauken et al

outlinedinthe NSD [60]. Only thetwo first authors have access
to the datafiles. Procedures for handling data and data security
in the study are developed. Study participation is based on
written and oral information and written consent [59]. For
children <12 years of age, the parents must consent on behal f
of the children, whereas for the 12-18 year old children the
consent isgiven from both parts. Study participation isvoluntary
and participants can withdraw at any time without the provision
of reasons or any negative consequences. Serious risks or
undesired effects of the intervention or the assessment by
guestionnaires are not described in theliterature and no specific
risks related to this study are anticipated. All the professionals
participating in the study have extensive experience as
researchers or clinicians in the field of working with children,
seriousillness, crisis, grief, and trauma. This competence will
secure ethical and safe conditionsfor the participants. A referral
process for further assistance or treatment for participating
familieswith special needswill be ensured by the psychologist.
Any changes in the study protocol will be applied for to REK
West and NSD.

Project Organization, Funding, and Timeframe

The Cancer-PEPSONE study is a one-center study conducted
in Norway. The study is connected to an interdisciplinary
research group and an international advisory board to provide
input and secure the quality of the study, independent from the
sponsors. The study is fully founded by the Research Council
of Norway (4.7 million NOK) and by the Norwegian Directorate
of Health (1.3 million NOK). The funders have no role in
conducting the study, but reports on progress according to the
protocol aswell as economy are sent annually.

The study’s timeframe is 3 years. It was initiated in August
2013 and will be completed by August 2016. A schematic
detailed timeline of the study is outlined in Table 1.

Study period
Time point Autumn Spring Autumn Spring Autumn Spring Autumn
2013 2014 2014 2015 2015 2016 2016
Founding and ethical  x
approval
Advisory board X X X X X X X
Research group meet- X X X X X X
ings
Recruitment X X X X
Enrollment X X X
Data collection T1 X X X
Data collection T2 X X X X
Data collection T3 X X X X X
Analyzing data X X X
Publishing results X X

Study close-out

http://www.researchprotocols.org/2015/4/e142/

JMIR Res Protoc 2015 | vol. 4 | iss. 4 €142 | p.29
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Results

The Cancer PEPSONE study is ongoing, where enrollment of
familiesbegan in January 2014. Asof October 2015, 45 families
are enrolled in the study. Of those families, 19 are randomized
to the intervention group, with 15 families receiving the
intervention together with approximately 120 network members,
while 4 families are waiting for the intervention. As well, 20
familiesare enrolled in the control group and 6 families are not
yet randomized. The first results from the study are expected
in October 2015.

Discussion

Principal Findings

The objective of this study isto optimize social network support
through a psycho-educational program for families living with
parental cancer and their network membersin order to increase
parental capacity and thereby secure the children’s safety and
quality of life. Until now, the research regarding parental cancer
has mainly focused on describing the parents challenges
regarding their risk of impairment of psychosocia health, quality
of life, and parental capacity [4,12]. In addition, they have
described their positive and negative experiences with social
network support [7,8]. Descriptive research documents that
children living with parental cancer are especially exposed and
vulnerable, and that their physical, psychosocial, and behaviora
impairmentslargely depend upon their parents’ coping abilities
[23,24]. In previousresearch, it isdocumented that it isamatch
between the bereaved and social networks accounts of the
challenges involved in the support giving and receiving
processes [10,36]. However, we lack intervention research to
document the effect of systematic programsin order to optimize
social support to make familiesliving with parental cancer cope
better with their situation. By including a family-, child-, and
social network-perspective, the Cancer-PEPSONE study covers
an important new area of research both nationaly and
internationally. Therefore, several important issues underpinning
this study are worth highlighting.

The descriptive research has mainly focused on the negative
consequences of parental cancer for both the sick and healthy
parent aswell asfor their children. Consequently, thesefamilies
experiences are at risk of being pathologized and assessed as
being in need of individual professional treatment, instead of
assistance in coping and building on their present resources
[39]. Acknowledging that the lives for both the parents and the
children involve more than just coping with the stress related
to cancer, the Cancer-PEPSONE study builds on the inherent
resources of family members and their networks, including a
requested health promotion perspective into the research [39].

A strength of the Cancer-PEPSONE study is that it originates
from the experiences brought forward in clinical practice and
through our prior research. It builds upon the cancer families
own outspoken need for more and long-lasting social support,
as well as the networks calls for more knowledge and training
from professionals as to how to provide good support and help
over time [7,10]. The intervention is pilot-tested, securing its
usefulness in clinical practice and meeting both the families
and the networks' needs.
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Some may question the use of scarce healthcare resources to
educate cancer families social networks. Professionals and
researchers have gradually acknowledged that cancer patients
live in a socia context along with the need to provide
psychosocial assistance during cancer more directly and to a
greater extent than before[9]. Following legidation, Norwegian
healthcare professional s have a statutory responsibility to ensure
that the children of serioudly ill patients receive information
and follow-up during the entire illness trgjectory [45]. This
implies an obligation to secure psychosocia help for children,
either directly or, most preferably, indirectly through parents
by increasing their parental care capacity. This perspective is
further elaborated in the Norwegian Cancer Strategy 2013-2017
[61], emphasizing afocus on help and support for both children
and parents to be able to cope with their situation. These
obligationshighlight that health service must ensure that families
receive assistance with practical, financial, and emotional issues
as needed, as well as the municipality’s responsibility for
coordinating this assistance.

Several families live with cancer over years that often involve
irregular changesin the disease trgjectory. Adjustment to cance,
therefore, involves a process rather than a singular event. A
model that demands extensive professional follow-up over time
would be very resource demanding. In contrast, by optimizing
the “normal” and available source of socia support, the use of
formal resources may be limited. As such, limited use of
professionals’ time spent in educating the families' network
members and promoting communication between the family
and their social network seems preferable. According to our
hypothesis, the psycho-education of the network memberswill
lead to increased confidence in their interactions with friends
and families in crisis. Hopefully, this will secure more
long-lasting support and prevent “burn-out” in the networks.
Most importantly, with more support, the parents may gain more
capacity for caring for their children, and thereby prevent the
negative consequences of living with parental cancer.
Additionally, the improved and increased availability of social
support will save society in financial expense.

From aresource perspective, it may also be questioned whether
theintervention should be directed towards individual families
and their networks, or elseto several familiesand their networks
at the same time. We consider thisasacrucial element because
families living with parental cancer are not a homogeneous
group. Each family member faces special challenges and has
different needs. Available network resources will aso be
heterogeneous. In line with this, the Medical Research Council
[47] has stated the importance of tail oring complex intervention
to local circumstances rather than being completely
standardized. By meeting onefamily at atime, the psychol ogist
can tailor the psycho-education to each family and its network,
making sure that their perspective and context is at the basis of
the information and conversation. By conducting the
intervention in thefamily’shome, theimportance of thefamily’s
perspective and context is underpinned.

The intervention is four-fold, with an introduction,
psycho-education, discussion, and closure. The introduction is
important to set the content and the focus of the meeting, and
for the participants to briefly get to know the psychologist and
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her competence. Thisallowsfor building trust and safety within
the meeting. One goal of the psycho-education is to provide
both the family and its network with knowledge of the specific
challenges that adults and children face when living with
parental cancer. Even if the family livesin such circumstances,
this element can normalize their reactions, being revealing of
the other family members’ challenges aswell drawing focuson
what is of most importance for the children. Many familiesfind
it difficult to express their own challenges and needs to their
networks, and the psycho-education may therefore serve as
recognition of their needs in preparing the ground for an open
discussion later on. Another main goal of the psycho-education
isthefocus on theimportance of socia network support. Again,
by providing knowledge to both the family and the network
about the complex processes of socia support, this may justify
the family’s needs and give the network some helpful tools to
use in the supportive interactions.

Most research has focused on the positive and helpful aspects
of socia support [6,30]. However, social support can also be
experienced as negative or unhelpful, which is an issue that is
important to focus on in both the psycho-education and in the
discussion part of theintervention. Such negative social support
can, for example, be non-helpful advices or advices that the
family has not asked for, trivializing of their problems, or that
the family feels overrun by help that they do not want or need
[37]. In the discussion part, the psychologist builds upon the
content of the psycho-education and tailors the content to the
actual family and its network, discussing the most relevant
aspects based on their situation. A clear goal is to facilitate
direct, open and concrete communication between the family
and its network members.

A possible limitation of the Cancer-PEPSONE study isthat the
intervention is short with no follow-up meetings, and therefore
that it may be seen as naive, with little potential to make any
changes that last over time. Although the participants in the
pilot study would have preferred 1 or 2 repeated meetings, the
network members stated that the initial meeting had a good
effect in sengitizing themto increased socia support. In addition,
resource alocation is an important argument. Thus, instead of
organizing a follow-up meeting, the psychologists advise and
trust the family and its network to organize the network to
support themselves. An alternative might be that alocal cancer
nurse participates in the intervention and then follows up the
family thereafter. It may be argued that it is not ethical if no
follow-up is done for these vulnerable families. However, they
are already enrolled in the public healthcare system, which have
legidated obligation regarding follow-up [45]. If the researchers
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or the psychologists performing the intervention detect special

needs of participating families, they will refer them to the public
healthcare system. Another limitation of the study might be that
we acquire very little knowledge about the qualitative and the
procedural aspects of the intervention. However, by including
a short evaluation of the program from both the psychologist,
the family and the networks members, including open
guestions, we acquire more knowledge regarding these aspects.
The study is founded as a RTC study. In addition, we will try
to fund aqualitative arm of this study, exploring the participants

experiences of both the intervention and its consequences.

Theresultsfrom thisstudy will be publishedin at |east 6 papers
ininternational peer-reviewed scientific journals, and 3 of these
will beincluded in aPhD thesis. Furthermore, the findings will
be presented in chronicles in national newspapers, at
conferences, and seminars, both internationally and in Norway.
Importantly, if the study results prove successful, we will
develop guidelines for the Cancer-PEPSONE to be
recommended for the local healthcare system and conducted
by public nurses or cancer nurses, for example. The
Cancer-PEPSONE program also has the potential to being
adapted and studied related to other physical and mental
conditions.

Conclusion

There is currently a lack of intervention studies related to
parental cancer and children as well as intervention programs
enhancing social support between families and social network
members. Therefore, the overall aim of the Cancer-PEPSONE
study is to optimize social network support through a
psycho-educational program for the family and its network
membersin order to increase the parental capacity and thereby
improve the children’s quality of life. It is anticipated that the
results from this study will support the hypotheses and provide
new knowledge about families living with parental cancer. The
Cancer-PEPSONE study isinnovative given the scope, including
afamily, achild, and anetwork perspective, and theintervention
and the diversity of measures utilized within this longitudinal
RTC design. We hope it will add to the growing body of
research on children living with cancer in the family. We
anticipate that, based on this study, we will be able to develop
a guideline for the Cancer-PEPSONE program. By educating
local healthcare professionals or volunteers in using such a
guideline, the program is inexpensive and has the potential to
be used in other parts of the world as well. By improving
network support for these families, less help may also be needed
from health professionals.
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Abstract

Background: Fetal alcohol spectrum disorder (FASD) is a term used to encompass the full range of neurobehavioral and
cognitive dysfunction that may occur asaconsequence of prenatal alcohol exposure. Thereisrelatively littleresearch onintervention
strategies that specifically target the behavioral problems of children with FASD. Availability and accessto services are barriers
to timely and effective care for families. The Strongest Families FASD intervention was recently adapted from the Strongest
Families “Parenting the Active Child” program to include FA SD-specific content delivered via an Internet-based application in
conjunction with 11 telephone coaching sessions.

Objective: Our objectives are to (1) evaluate the effectiveness of Strongest Families FASD in reducing externalizing problems
(primary outcome), internalizing problems, and parent distress (secondary outcomes) in children aged between 4 and 12 years
diagnosed with FASD when compared to acontrol group with access to a static resource Web page; (2) evaluate the effectiveness
of Strongest Families FASD in improving social competence (secondary outcome) in school-aged children aged between 6 and
12 diagnosed with FASD when compared with an online psychoeducation control; and (3) explore parental satisfaction with the
Strongest Families FASD online parenting program.

Methods: Parents and caregivers (N=200) of children diagnosed with FASD who have significant behavioral challenges, ages
4-12, are being recruited into a 2-arm randomized trial. The trial is designed to evaluate the effectiveness of the Web-based
Strongest Families FASD parenting intervention on child behavior and caregiver distress, compared to a control group receiving
access to a static resource Web page (ie, alist of FASD-specific websites, readings, videos, and organizations).

Results. The primary outcome will be externalizing problems measured by the Child Behavior Checklist (CBCL). Secondary
outcomes include (1) internalizing problems and (2) social competence, both measured by the CBCL; and (3) parental distress
measured by the Depression Anxiety Stress Scale-21. The Client Satisfaction Questionnaire-8 (CSQ-8) and the Satisfaction
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Survey are completed by the intervention group at the end of session 11. Results will be reported using the standards set out in
the Consolidated Standards of Reporting Trials (CONSORT) Statement.

Conclusions: It ishypothesized that the Strongest Families FASD intervention group will improve child behavior and parental
distress. Caregiver satisfaction is anticipated to be positive. Advancing evidence on the effectiveness and acceptance of distance
services can inform policy and adoption of eHealth programs.

ClinicalTrial: ClinicaTrials.gov NCT02210455; https://clinicaltrials.gov/ct2/show/NCT02210455 (Archived by WebCite at
http://mww.webcitation.org/6bbW5BSsT)

(JMIR Res Protoc 2015;4(4):e112) doi:10.2196/resprot.4723

KEYWORDS
fetal alcohol spectrum disorder; neurobehavioral disorder; prenatal alcohol exposure; disruptive behavior; children; Strongest

Families; parenting; randomized controlled trial; eHealth; Web-based intervention

Introduction

Prenatal alcohol (ethanol) exposureisthe leading known cause
of developmental disability in Canadaand isthe most prevalent
preventable cause of congenital neurobehavioral dysfunction
in the Western world [1]. Despite attempts to increase public
awareness of the risks associated with drinking during
pregnancy, areport from the Public Health Agency of Canada
indicates that a significant proportion (10.5%) of pregnancies
in Canada are alcohol exposed [2]. The term fetal alcohol
syndrome (FAS) was introduced over 40 years ago [3-5] as a
diagnosis for children who exhibit the triad of central nervous
system (CNS) dysfunction, growth deficiency, and characteristic
craniofacial dysmorphology resulting from maternal
consumption of alcohol during pregnancy. Of these features, it
isthe CNS injury that is most debilitating and can manifest as
intellectual, neurological, and behavioral abnormalities. More
recently, the term fetal alcohol spectrum disorder (FASD) was
established to encompassthe full spectrum of teratogenic effects
induced by ethanol [6]. FAS is believed to occur in
approximately 1to 3 per 1000 live birthsin North America, and
it is estimated that FASD may occur as frequently as 1 in 100
livebirths[7]. Moreover, recent epidemiological studies suggest
prevalence rates as high as 2%-5% [8]. In addition, the total
adjusted annual cost associated with FASD in Canada was
estimated at US $5.3 hillion [9]. The substantial personal
impacts of FASD to Canadian families coupled with the
economic costsillustrate the need for evidence-based prevention
and early intervention.

A key goal of the Public Health Agency of Canada's FASD
initiative is to improve the outcomes for people living with
FASD. The agency does this by devel oping practical resources
and tools for professionals that build understanding and health
professional capacity. These resources complement the
substantial work undertaken by provincial and territorial
governments to increase diagnostic capacity for FASD [7].
Despite these improvements, there remain challenges with the
initial identification of individuals who may be potentially
affected by FASD, as well as significant logistical issues,
including accessto diagnosisin rural and isolated communities.

Once diagnosed, the need for services and supportsfor children
and their families remains largely unmet [10]. Parents and
caregivers (henceforth referred to as“ parents”) of children with

http://www.researchprotocols.org/2015/4/e112/

FASD are often confronted with significant behaviora
challenges without adequate resources and information to help
them manage these symptoms [11]. Despite a variety of
psychosocial interventionsaimed at supporting individualswith
neurobehavioral disorders, relatively little research exists that
is specifically aimed at improving the behavioral challenges
associated with FASD [12]. Problemswith service delivery are
further compounded in smaller centersand in rural and isolated
communities where access to specialized support programs is
extremely limited. Even when services are available, significant
barriers—such as the costs associated with traveling to clinics
for repeated consultations and time spent away from
work—make it difficult for families to benefit from them.
Additionally, frequent turnover of program personnel often
leads to uneven quality and consistency of program delivery.
Carefully designed and implemented alternative service delivery
models have the potential to meet the needs of children and
families with FASD where traditional models have shown
difficulty.

The Strongest Families FASD Parenting Program is adapted
from the evidence-based Strongest Families “Parenting the
Active Child Program” [13-15], which was designed to address
many of theseissues by providing distance servicesto families
with children exhibiting behavior problems. Program content
from the Strongest Families Ingtitute (SF1), anot-for-profit that
provides anumber of distance-based psychosocial interventions
to children and families, was revised to include information
specific to FASD, relevant examples, and modification of some
curriculum skills. The content is housed within Intelligent
Research and Intervention Software (IRIS) [16], a secure
Web-based platform that supports interactive and persuasive
system design features (eg, personaization, reminders). Via
IRIS, parents work online through a progressive skill-based
curriculum that includes interactive exercises, instructional
videos, and audio clips. Coaches are able to log in to IRIS to
seethe activities the parent has completed, facilitating their role
of supporting parents throughout the program. Telephone
coaching sessions are scheduled at convenient times for the
parent, thereby removing barriersto care and providing services
in the comfort and privacy of their own homes. Participants
receive study emails via a secure inbox within IRIS.
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Objectives

Our first objective is to evaluate the effectiveness of the
Strongest Families FASD program in reducing externalizing
problems (primary outcome), internalizing problems, and parent
distress (secondary outcomes) in children aged between 4 and
12 years old diagnosed with FASD as compared to a control
group with access to a static resource Web page.

We hypothesize that the effects of the Strongest Families FASD
intervention will be to reduce the child’s externalizing and
internalizing problems (as measured by the Child Behavior
Checklist (CBCL) externalizing and internalizing scales) and
reduce parental distress (as measured by the Depression Anxiety
and Stress Scale-Short Form, DASS-21), compared to the
control group.

Our second objective is to evaluate the effectiveness of the
Strongest Families FASD program in improving social
competence (secondary outcome) in school-aged children
between 6 and 12 years of age diagnosed with FASD as
compared to an online psychoeducation control.

We hypothesize that the effects of the Strongest Families FASD
intervention will be to improve the child’s social competence
as measured by CBCL Social Competence Scale compared to
that for the control group.

http://www.researchprotocols.org/2015/4/e112/
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Our final objective is to explore parental satisfaction with the
Strongest Families FASD online parenting program.

Methods

Study Design

This study is a 2-arm randomized controlled trial comparing
participants assighed to receive either the Strongest Families
FASD Web-based parent-training program (SF Intervention
Group) or a static resource Web page (Control Group). Neither
group will be restricted from accessing additional programs or
services during study participation. The Consolidated Standards
of Reporting Trials (CONSORT) recommendations [17] are
used to guide the methodology. Details of the study design are
illustrated in Figure 1. The study has been approved by the
Queen’'s University Health Sciences & Affiliated Teaching
Hospitalsand IWK Health Centre Research Ethics Boards. The
primary and secondary outcome measureswill be administered
to al participants at baseline (pre-randomization), 5 months,
and 11 months post-randomization. The Client Satisfaction
Questionnaire (CSQ-8) and Strongest Families Program
Satisfaction Questionnaire: FASD Version will be administered
to the SF Intervention Group upon completion of the program.
Study participation ends for participants in both study groups
after completing the 11-Month Follow-up Assessment.
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Figurel. Study flow.
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+ Receive alist of FASD resourceswith
suggested readings and website links
to FASDinformation

Receive the online 5trongest Families Program and your own
telephone Coach

Complete weekly online sessions at times that are good for
you (Introduction + 11 Sesslons about 40 minuteseach)
Read the online material, watch the videos, listen to audio, and
practice pragram skills between sessions

Complete a short survey giving your opinion of the program
(10 mins)

Receive a Booster Sesslon with your Coach, one month after
completing the last session

Hawve accessto the “Ask the Expert” feature online

two questionnaires online:

5 Month Assessment (20-30 minutes)
5 months after being placed in a study group participant
will update child information (medication, additional
& diagnoses and services being received) and complete

*  Child Behaviour Checklist
+ Depression Anxiety and Stress Scale

'

Receive accesstothe

11 Month Assessment (20-30 minutes)
11 months after being placed in a study group
participant will update child information (medication,
additional diagnoses and services being received) and
complete two questionnaires online:
= Child Behaviour Checklist
¥ * Depression Anxiety and Stress Scale

Strongest Families online
program (no Coach)

M easures

Child Behavior Checklist

The CBCL isastandardized questionnaire that assessesachild's
adaptive functioning and behavior problems by asking parents
to rate the frequency with which their child displays each of a
series of behaviors. Most items are measured on a 3-point
Likert-scale, where 0 means “Not True (as far as you know)”
and 2 means “Very True or Often True” Scores are then
summed across a number of different subscales and compared
to a normative sample to provide a t-score for each subscale
indicating if the child's behavior is within “norma” limits,
“borderline clinical,” or “clinical.” It is demonstrably sensitive
to the effects of parent training programs [18,19]. We will use
2 parent-report versions of the CBCL—the preschool version
(CBCL/1%-5) [20] and the school-age version (CBCL/6-18)

http://www.researchprotocols.org/2015/4/e112/
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[21]—to accommodate the age range of the sample. The CBCL
requires 15-20 minutes to complete.

CBCL/1%-5

The CBCL/1%2-5 consists of 7 syndrome scales (eg, Emotionally
Reactive, Anxious/Depressed, Somatic Complaints, Withdrawn,
Sleep Problems, Attention Problems, and Aggressive Behavior).
Attention Problems and Aggressive Behavior items are grouped
into an Externalizing Factor. The remaining scales, with the
exception of Sleep Problems, are grouped into an Internalizing
Factor. Overall test-retest reliability over 2 test periods averaging
8 days is reported as r= 0.85. Reliability for the 24-item
Externalizing and 36-item Internalizing Scales is reported at
alpha=.87 and alpha=.90, respectively. Internal consistency is
reported for the Externalizing Scale at alpha=.92 and for the
Internalizing scale at alpha=.89 [20].
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CBCL/6-18

In addition to asking parents to rate frequency of their child’s
behaviors, the CBCL/6-18 asks parents to provide information
about their child’s participation in academic, social, and
extracurricular activities. The CBCL/6-18 consists of 8
syndrome scal es (eg, Anxious/Depressed, Withdrawn/Depressed,
Somatic Complaints, Social Problems, Thought Problems,
Attention Problems, Rule-Breaking Behavior, and Aggressive
Behavior), which group into 2 higher order factors: Internalizing
and Externalizing behaviors. This version of the CBCL aso
provides competence scales for activities, social relationships,
and school performance and atotal competence score. Overall
8-day test-retest reliability was r=0.92. Reliability for the
35-item Externalizing and 32-item Internalizing scales are
alpha=.92 and apha=.91, respectively. Internal consistency for
the Externalizing and Internalizing scales are alpha=.94 and
alpha=.90, respectively [21].

Depression Anxiety and Stress Scale-Short Form

The DASS-21[22] will be used to evaluate parent distress. The
DASS-21isa?21-item self-report measure that asks participants
to indicate the extent to which they have experienced a series
of mental health symptoms in the past week, ranging from 0
(did not apply to me at all) to 3 (applied to me very much or
most of the time). Items belong to 1 of 3 subscales (eg,
depression, anxiety, and stress) that can be combined into a
composite measure of general distress [23]. The DASS-21
demonstrates strong internal consistency with alpha values at
.84 for anxiety, .90 for stress and .91 for depression [22]. The
DASS-21 has proven sensitive to the effects of parent-focused
interventions [24] and requires 5-10 minutes to complete.

Client Satisfaction Questionnaire

The CSQ-8 has been widely used in primary care and mental
health treatment to measure patient/client satisfaction with
services received [25]. The CSQ-8 consists of 8 items asking
patients/clientsto ratethe serviceson a4-point Likert scale. An
overall score for the CQS-8 is produced by summing all item
responses. Scores range from 8 to 32, with higher values
indicating higher satisfaction. Internal consistency for the CSQ-8
isreported with a phasranging from .83t0 .93 [26]. Participants
(SF Intervention Group only) will be asked to rate the quality
of servicethey received as part of the Strongest Families FASD
Program.

Strongest Families Program Satisfaction Questionnaire:
FASD Version

Thein-house devel oped Strongest Families Program Satisfaction
Questionnaire: FASD Version asks participants to rate their
agreement with statements about the Strongest Families Program
specific to coaching, program components (eg, written materials,
videos, etc), and the website on a 5-point scale (strongly agree
to strongly disagree). A lower scoreindicates higher satisfaction.
The psychometric properties of this tool have not been tested.

Sample

A sample of 200 parents of children with FASD, aged 4-12
years, will be recruited into the study. Our sample size estimate
was based on the minimal clinically important difference in
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change in outcomes from 0 to 5 months. We have expressed
this effect size as a moderate (d=0.50; ie, one half a standard
deviation) differencein reduction on CBCL externalizing score
for intervention group compared to control. Setting our Type |
error rate (alpha) at 0.05. Thus, we require 85 participants in
each group for a power of 0.90 and atotal sample size of 170
(we will recruit 200 to account for losses). It is reasonable to
expect this effect given the larger effects seen in children with
oppositional defiant disorder and attention-deficit hyperactivity
disorder [12]. The agerangefor the samplewas chosen because
interventions provided at this stage can help to prevent the
devel opment of secondary problems and because parent-training
methods have been most highly developed for this age group
[27]. The target sample size is attainable based on the strong
relationships we have with FASD diagnostic clinics and FASD
support groups across Canada.

Recruitment

The recruitment strategy for this study will be broadly based
across Canada. Advertisement materials will include posters,
brochures, Web ads, promotional videos, and social media
postings. Socia media posts (eg, Facebook, Twitter, LinkedIn)
will be used to increase study visibility and reach our target
sample. Text for social media posts will change frequently to
maintain interest in the study, encourage “ sharing,” and extend
recruitment reach. Also, our collaborators at Queen’s University
have informed former study participants, who agreed to be
contacted for future research opportunities, about this study.
Partnerships with FASD clinics and support programs across
Canada have been established and maintained with study
progress updates. The study team promotes the study through
conference presentations and exhibits. All interested individuals
are directed to a study recruitment website (myStudies) to
receive study information, screen for eligibility, and complete
online consent (if eligible). The use of myStudies asamedium
for screening and consent has been approved by the IWK
Research Ethics Board.

Eligibility Screening (Phase 1)

Eligibility screening is a 2-step process that involves a
preliminary online screening and then a more comprehensive
screening process.

Phase 1 preliminary online screening is conducted on the
myStudies website, where potential participantswill be invited
to compl ete screening questionsfor eligibility. Individuals may
request (viathe website) contact with study staff if they would
like to speak to someone about the study. Primary caregivers
who are not legal guardians (eg, foster parents, relatives) of the
child to whom the study pertains will be required to obtain
authorization from the child’s legal guardian before taking part
in the study. Answers to the screening questions will be
automatically assessed in myStudies using predefined
acceptance criteriaand individualswill immediately receive an
on-screen message stating whether they areeligibleor ineligible
to continue to the next step. Individuals who are eligible at
screening will beinvited to proceed to an online consent process,
also hosted onthe myStudies site. Individualswho areineligible
will beinformed that they do not meet the study requirements,
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thanked for their interest in the study, and encouraged to take
part in future studies.

Parents must meet all of the following criteriato be eligible to
participate in the study:

1. Have a child between 4-12 years of age with a diagnosis
under the umbrella term Fetal Alcohol Spectrum Disorder
(as reported by parents) who has been experiencing
behavioral problems (as defined by the parent) for at least
6 months prior to study screening;

2. Have been the primary caregiver for a minimum of 6
months prior to entry into the study;

3. Have a reasonable expectation of being be the primary

caregiver for at least 6 months after study enrolment;

Have the ability to read, write, and understand English;

Have access to a telephone;

Have access to a computer connected to the Internet; and

Livein Canada.

N o ok

Endorsement of any of thefollowing criteriawill exclude parents
from taking part in the study:

1. Child is not able to speak in full sentences or understand
everyday language and instructions from parent;

2. Parent or child has been diagnosed with psychosis;

3. Child has been diagnosed with schizophrenia, bipolar
disorder, or major depression;

4. Child hasbeenidentified as putting others at risk of serious
harm (ie, requiring medical attention);

5. Parent hastaken partin Triple P, COPE, or Incredible Years
parenting program within 6 months of completing the study
screening; or

6. Parent has previously taken part in a Strongest Families
Parenting Program.

The nature of the intervention program necessitates exclusion
criterion 1 to ensure that any issues with
devel opmental/cognitive functioning will not impact the child’s
ability to respond to basic parental instructions related to
program skills. Exclusion criteria 2, 3, and 4 are designed to
safeguard against the risk of enrolling individuals with
potentially complex needs for which the program or study is

Table 1. Parent endorsements required to meet clinical eligibility criteria.

Turner et al

not appropriate. Criteria 5 and 6 pertain to the parents
experience with programs that teach similar skills.

Eligibility Screening (Phase 2)

Phase 2 screening involves completion of the CBCL baseline
measure to determine digibility for randomization. DASS-21
scoreswill not impact eligibility. All participants who complete
the baseline assessment receive a US $25 gift card by mail or
email (their choice).

The following criteria must be met in order for participants to
be randomized into a study group:

1. CBCL Externalizing t-Score =64 (clinical range);

2. Parental report of aformal diagnosisof one of thefollowing
disorders captured under the umbrella term FASD: Fetal
Alcohol Syndrome (FAS); partia fetal alcohol syndrome;
alcohol related neurodevelopmental disorder; static
encepha opathy (alcohol exposed); neurobehavioral disorder
(alcohal exposed); and other (To determine possible valid
diagnoses not included on our predefined list, parents may
report an “ other” diagnosisthat they believe falls under the
umbrella term FASD. These diagnoses will be confirmed
by the co-principal investigator on acase-by-case basisand
will be accepted if the diagnosis identified (a) has been
provided by a recognized FASD diagnostic clinic and (b)
conformsto one of the recogni zed diagnostic schemes used
in the assessment of children suspected of having an
FASD.);

3. Meets the following criteria for behavior suggestive of
FASD adapted from the Neurobehavioral Screening Tool
(NST) [28,29]: (&) For children age 6-12 (CBCL/6-18),
participants must endorse 7 out of 8 of the items listed in
Table 1; or (b) For children age 4-5 (CBCL/1%-5),
participants must endorse 3 out of 5 of the items listed in
Table 1 with at least 2 endorsementsfrom theitems marked
with an asterisk.

4. No suicide attempts within the previous 6 months for
children 6-12 years of age (screened for using the
CBCL/6-18 only); and

5. No current risk of suicide attempts for children 6-12 years
of age (screened for using the CBCL/6-18 only).

CBCL Item

CBCL/1%-5 CBCL/6-18

Actsyoung for age

Can't concentrate or poor attention*
Can't sit still, restless, hyperactive*
Disobedient at home*

Doesn't show guilt after misbehaving
Arguesalot

Impulsive or acts without thinking

Lying or cheating

O

O 0o o g
O oo ooo o o

Endorsement of CBCL/6-18 item 18 (deliberately harms self
or attempts suicide) will generate automatic probes for details
within IRIS. Endorsement of current suicide risk for a child

http://www.researchprotocols.org/2015/4/e112/

who is not being monitored by a health care professional will
prompt an automatic onscreen recommendation to seek
professional help. This recommendation will be re-iterated to
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the participant (parent) in the Assessments Results Letter and
followed up with a phone call from study staff.

Randomization and Allocation

Random allocation to the intervention or control group in 1:1
ratio was established independently by an external researcher
using a permuted blocked randomization procedure. The external
researcher concealed the group placements in sequentially
numbered, sealed double envelopes to maintain blinding of
study staff. Envel opesare opened sequentially by the coordinator
(or delegate) and only after the enrolled participants complete
the baseline assessments and are deemed eligible.

I ntervention Group

The online Strongest Families FASD program is provided to
the parent with weekly telephone coaching ons, thereisno
contact with the child. The program consists of evidence-based
parenting strategies provided in 11 online sessions using
easy-to-read text, demonstrative video and audio clips,
interactive questionnaires, and practice exercises. Participants
enter information (eg, child’'s name and specific behavior
problems) into IRIS to customize the program content. The
weekly coaching sessions facilitate skill acquisition and
successful  implementation using problem-solving and
role-playing techniques. Supplementary program materials (eg,
Reward Chart, a Daily Strengths Chart, a Visua Schedule
Template, Tryout Pages, and Tips for Teachers Information
Sheet) are sent to participants via mail. These materials are
provided in physical format to enable parents to post the
materials in a convenient place in the home and to facilitate
communication between home and school or day care. A booster
telephone coaching session is offered 1 month after completion
of the program to check in with the parent to review consistent
use of the skills, prevent or dea with setbacks, and provide
support and encouragement, if needed. An experienced coach
supervisor will conduct weekly case review with coaches to
problem-solve and to review quality assurance and adherence
to protocols.

The effectiveness of the principal components of theintervention
has been supported in previous studies[13-15] and are currently
being used by the SFI Service Program. The content wasrevised
to tailor the intervention to the needs and challenges specific to
families affected by FASD. Changes were informed by data
collected in a series of telephone interviews with families and
clinicians who have personal and professiona interest and
expertisein the field [30].

An*“Ask the Experts’ message board featurewithin IRIS allows
parents to receive answers to individual questions from 1 of 2
designated experts with extensive clinica and research
experience within the FASD population. A question deemed
by the Principal Investigator (or delegate) to be of potential
interest to the larger group will be de-identified and posted to
the message board with aresponse. The author of that question
will be notified by email and directed to the message board to
view the response. Questionsthat are not appropriate or deemed
not of potential interest for the larger group will be answered
individually via email.

http://www.researchprotocols.org/2015/4/e112/
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Participantsreceive progress reports midway through and at the
end of the program, summarizing parent ratings of their child's
improvement across sessions since the beginning of the program.
The parent submits ratings at the beginning of the next online
session (eg, parent rates Session 1 at the beginning of Session
2) so that they have time to practice the previous skill and
evaluate their child’s improvement.

Participants who do not maintain regular contact with their
coaches will be sent a Re-Contact Letter via email after three
consecutive missed phone calls followed by 5 days without
response to an email from the coach. Thefilewill be placed on
temporary hold until the participant re-establishes contact or
closed at the end of the projected study period. Automatic email
reminders will be sent to the participant approximately every 6
weeks, inviting them to resume the program or to complete
assessments.

Control Group

The Control Group will receive access to a static (ie,
noninteractive) FASD resource Web page within IRIS that
provides a list of recommended book titles, videos, websites,
and organizations.

Participantsin the Control Group receive aMid-Study Progress
Message approximately 10 weeks after randomization
(coinciding with the SF Intervention Group’'s mid-program
progress report). The message thanks participants for taking
part in the study, encourages them to visit the static resource
page, and remindsthem of the 5-Month Follow-up Assessment.

Participants in the Control Group will gain access to the
Strongest Families FASD program (without coaching) after
their study participation is complete. The program is designed
to be self-directed and contains built-in tutorials to help users
navigate the website, though technical supportisavailable. The
Strongest Families program will be accessible until 6 months
after the last Control Group participant receives access to the
website.

Follow Up Assessments

Participants will complete follow-up assessments at 5 and 11
months post-randomization. Participants in both study groups
will receive an email message at 145 days (for the 5-month
assessment) and 325 days (for the 11-month assessment)
prompting them to complete the appropriate follow-up
assessments online within IRIS. The assessments will take
approximately 20-30 minutesin total to complete. Participants
will be asked to complete the DASS-21 and the CBCL and to
update some demographic information (eg, child’s medications,
any new diagnoses). Up to 3 email reminders will be sent and
a courtesy phone call reminder will be made for incomplete
assessments approaching their expiry date. For each completed
follow-up assessment, participants will receive a US $25 gift
card by mail or online and asummary of their assessment results
viaemail (within IRIS).

Assessment Results Letters (baseline and follow-ups) will report
if the child’s CBCL scoresfall within the clinical range for the
Anxious/Depressed (CBCL 1¥%-5 & 6-18),
Withdrawn/Depressed  (CBCL/6-18), or  Withdrawn
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(CBCL/1%-5) scales and will also include the parent’'s
depression, anxiety, and stress scores (DASS-21) as compared
to the general population (ie, about the same, higher, or much
higher than most people). Additionally, the child’s Externalizing
CBCL scores will be reported as being the same, improved,
worse, or resolved (within the normal range) as compared to
baseline. Letters will emphasize to the participant that
assessment results are not adiagnosis and do not replace medical
care. Participantswill be able to request aphone call from study
staff to discuss assessment resullts.

Statistical Analyses

Data will be anayzed by a statistician blinded to group
assignment. The study design is a 2 (group: intervention vs
control) x 3 (time: basdline, 5 months, 11 months) mixed
factorial with repeated measures.

An intention-to-treat analysis will be performed using a full
information maximum likelihood [31] mixed-effectsregression
framework. Specifically, for the primary outcome of the study
we will create a hierarchical (“stacked”) data set and regress
the CBCL externalizing scores on group (coded as Control=0
and Intervention=1), time (coded naturally as baseline=0, 5
months=5, etc) and the group x timeinteraction. Child age, sex,
comorbidities, and medications have been identified a priori as
variables to be added to the model. The critical test will be the
group x time interaction. Based on the described coding, the
parameter for thiseffect will bethe estimated differential change
on the CBCL externalizing score between the control and
intervention groups per month. The overall effect will be this
parameter estimate x 5. We anticipate using an unstructured
covariance matrix for deriving the error term.
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Discussion

Research has identified significant gaps in the capacity to treat
FASD [10,11]. Continued evaluation of services established to
provide support for families affected by FASD will highlight
where gaps in care persist and provide evidence to modify
services to obtain best practices. Intervention programs that
support children and their families by strengthening their home
environment and support systems are critical to maximizing the
children’s potential and modifying secondary effects [12].
Reviewsin this areahave recognized that the specific challenges
experienced by families of children with FASD can vary
significantly and, consequently, each individual requires a
personalized management program [32]. The Strongest Families
FASD Parenting Program, adapted from the evidence-based
Strongest Families “Parenting the Active Child Program”
[13-15], isdesigned to address many of theseissues by providing
personalized distance services to families with children
exhibiting behavior problems.

Conclusions

Recruitment began July 2014. This study will (1) evaluate the
effectiveness of the Strongest Families FASD program in
reducing behavior problemsand improving caregiver stress; (2)
determine thefeasibility of the Strongest Familiesonline FASD
Parenting Program for caregivers, and (3) inform eHealth service
delivery policy and potentially influence uptake of the Strongest
Families-FASD Program. The ultimate goal isto improvetimely
access to evidence-based eHesalth services for families living
with FASD.
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Abstract

Background: Digital media and gaming have received considerable interest from researchers and clinicians as a model for
learning abroad range of complex tasks and facilitating the transfer of skillsto daily life. These emerging rehabilitation technologies
have the potential to improve clinical outcomes and patient participation because they are engaging, motivating, and accessible.
Our research goal is to develop preventative and therapeutic point-of-care eHealth applications that will lead to equivalent or
better long-term health outcomes and health care costs than existing programs. We have produced a novel computer-aided
tele-rehabilitation platform that combines computer game-based exercises with tele-monitoring.

Objective: Compare the therapeutic effectiveness of an in-home, game-based rehabilitation program (GRP) to standard care
delivered in an outpatient physical therapy clinic on measures of balance, gaze control, dizziness, and health-related quality of
life.

Methods: A randomized, controlled, single-blind pilot trial will be conducted. Fifty-six participantswith adiagnosis of peripheral
vestibular disorder will be randomly assigned to either usual physical therapy (comparator group) or to agame-based intervention
(experimental group). Measuresto be assessed will include gaze control, dynamic balance, and self-reported measures of dizziness.

Results: The project was funded and enrollment was started in August 2014. To date, 36 participants have been enrolled. There
have been 6 drop-outs. It isexpected that the study will be completed January 2016 and the first results are expected to be submitted
for publication in Spring of 2016.

Conclusions: A successful application of this rehabilitation program would help streamline rehabilitation services, leverage
therapist time spent with clients, and permit regular practice times at the client’s convenience.

Trial Registration: Clinicaltrials.gov: NCT02134444; https://clinicaltrials.gov/ct2/show/NCT02134444 (Archived by WebCite
at http://www.webcitation.org/6¢cE18bqqY)

(JMIR Res Protoc 2015;4(4):€118) doi:10.2196/resprot.4743
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Introduction

The vestibular sense organs of the inner ear are required to
stabilize gaze during head motion and provide an absolute frame
of reference with respect to gravity for body orientation and
balance. Damage to the vestibular sense organs can lead to a
number of symptoms and functiona difficulties, including
blurred vision, dizziness, disorientation, and fals [1]. The
economicimpact of vertigo and chronicimbalanceisimmense.
Statistics from 2001 to 2004 estimated that 69 million people
in the Unites States aged 40 and older report vertigo and
imbalance [2-4].

The recovery of function that patients show following the
damage due to peripheral vestibular lesion has long been
recognized. Following peripheral vestibular lesions, sensory
deprivation studies show minimal recovery [5], whereastargeted
activities in enriched environments demonstrate considerable
recovery of function [6-9]. A recent meta-analysis [10]
demonstrated amoderate to strong evidence that atask-specific
approach to vestibular rehabilitation isan effective intervention
for unilateral peripheral vestibular dysfunction (PVD).

Improved patient compliance with rehabilitative care plans and
increased access to these health services can improve health
outcomesfor individual swith chronic disabilities. Inthisregard,
recent studies provide descriptions of the benefits of activities
facilitated through video gaming. For example, studies have
used the Nintendo WiiFit balance board to train and assess
balancein elderly patients[11-13]. A similar approach has been
developed by Szturm and colleagues [14-16] and has extended
balance gaming exercisesto more demanding surfaces. A recent
case study of 3individualswith PVD by Po-Yin Chenetal [17]
involved adapting the Wii mote game controller to track head
motion, and to use quick head movements to trigger eventsin
a custom computer game (ie, to initiate a baseball bat to swing
and hit abaseball). A preintervention and postintervention cases
series was recently conducted by Szturm and colleagues [18]
in 9 adults diagnosed with PVD who received a home
game-based vestibular exercise program. They showed the
feasibility and usability of the program. Their findings also
demonstrated that using head rotation to interact with computer
games, when coupled with demanding balance conditions,
resulted in substantial improvements in gaze control, standing
balance, and stability of the upper trunk during walking.
According to the Dizziness Handicap Inventory (DHI), a
self-rating, 25-item questionnaire used to quantify aparticipant’s
perception of dizziness and its impact on quality of life,
perception of dizziness decreased significantly. These findings
provide preliminary support that alow-cost home game-based
exercise program iswell-suited to train gaze-control and balance.

Methods

New telerehabilitation technologies (ie, digital media and
innovative computer input devices) may improve clinical
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outcomes by making rehabilitation more motivating, accessible,
and ecological. The research objectives of this study are

1. Compare the therapeutic effectiveness of ahome game-based
rehabilitation program to standard care delivered in an outpatient
physical therapy clinic on measures of balance, gaze control,
dizziness, and health-related quality of life; and

2. Examine the time course of change electronic gaze
performance measures of participants in the home program.

Itispostulated that the home game-based rehabilitation program
will result in greater improvement in gaze control, dynamic
balance control, and dizzinessthan atypical outpatient physical
therapy regimen.

A randomized, controlled, single-blind pilot trial will be
conducted (University of Manitoba Human Research Ethics
Board, reference number: H2014:149).

Recruitment

Recruitment and screening (including diagnostics) will be
coordinated by physicians and physical therapists in an
outpatient center for vestibular rehabilitation. Based on previous
pilot research [18], we expect to be ableto recruit 56 participants
in 12-16 months. Our power anaysis is presented in the
following section. Theinclusion criteriaare (1) age 20-50 years,
(2) diagnosis of unilateral peripheral vestibular hypofunction
based on adetailed neuro-otol ogica and neuro-orthoptic analysis
that includes binocular electroocul ography with caloric testing;
and (3) possession of ahome computer with aWindowsor Mac
operating system. Exclusion criteriainclude (1) having acentral
nervous system disorder (cerebrovascular accidents), multiple
sclerosis, epilepsy, migraines), axial injury (fractures of the
lower extremities or vertebra, advanced hip/knee osteoarthritis),
and limited exercise tolerance.

Randomization, Allocation Concealment, and Blinding

This study is designed as a randomized controlled pilot trial.
Fifty-six participants will be randomly assigned to either a
normative physical therapy comparator control group or to the
experimental game-based exercise group. Interventions will
begin within 1 week of the baseline assessment. The
postintervention assessment will be conducted within 1 week
of the final intervention session. Assessors will be blinded to
the group assignments.

Interventions

Current treatment for gaze instability due to loss of vestibular
ocular reflex consists of rehabilitation techniques that attempt
to improve gaze control by enhancing smooth pursuit, saccadic
eye movements, and the optokinetic reflex; and by increasing
the contribution of the remaining vestibular sensors [19-23].
For this purpose, active goal-directed activities requiring
foveation, such astracking asmall visual target or reading aloud
and during head movements are essential. The central nervous
system must be engaged in purposeful visual fixation and
exposed to graded degrees of retinal image dlip (ie, head motion
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and object motion) [24,25]. A number of studies have used
virtual reality systems with large screen displays or DV Ds for
optokinetic stimulation [ 26-28]. These optokinetic applications
can provide a controlled, configurable stimulus to help clients
gradually adapt to motion stimuli and visual scenesthat typically
induce symptoms of dizziness or disorientation. Current
treatment for balance impairments includes the use of various
support surfaces such as a compliant sponge pad [19,29,30].
This procedureisused to increase the magnitude and frequency
of body sway in a graded fashion (analogous to use of a
treadmill for gait training).

The control group will receive astandardized vestibular exercise
program consisting of the Herdman gaze stabilization exercises
[21,22]. Thisprogramispresently astandard of vestibular care.
Participants will attend an outpatient physical therapy clinic
once aweek for 8 weeks. The program al so includes a2-minute
home exercise program prescribed 5 times per week for a
12-week duration.

The experimental group will receive the game-based
rehabilitation program delivered at home. Modern concepts of
learning and neuro-adaptation have been incorporated using a
task-specific approach [31,32]. This approach is similar to
constraint-induced movement therapy [33], and treadmill
locomotor training [34] in that it is a means of repetitive task
practice and functional, goal-directed, and meaningful activities
of graded intensity and complexity. Our approach will include
visual fixation tasks accompanied by head and target motion,
thus exposing theindividual to graded degrees of retinal image
dip.

Utilizing an inexpensive, commercial, motion-sensing mouse
that interacts with any computer game or application, we have
developed a computer-based rehabilitation platform with a
therapeutic gaming application [18,35,36]. The motion-sensing
mouse is a small, wireless input device with inertial sensors.
These sensors and software acquire instantaneous angular
position, which is then used to control the position and motion
of the on-screen cursor in a manner identical to a standard
computer mouse. Velcro secures the motion-sensing mouse to
a headband. With this simple method, head motion is required
whilethe participant is searching, tracking, and interacting with
visual targets. This approach provides a highly flexible
hands-free game-based treatment tool to train gaze control in
standing position and while walking, thusincorporating graded
balance demands as well as passive head motion. The use of a
human interface device-compliant motion-sensing mouse alows
avariety of therapeutic exercises to be coupled to awide range
of inexpensive commercial computer games. Though initially
designed for clinical use, the easy-to-use and inexpensive
motion-sensing mouse allows this intervention approach to be
extended to home settings [18]. The use of computer games
with a head rotation input device provides a smple method of
graded gaze exercises consisting of visua-fixation and
ocular-following tasks accompanied by head motion. We have
tested and categorized more than 40 easily accessible
commercial computer games. Thus, a broad range of exercise
and computer game combinations are available to provide a
graded rehabilitation program that includes
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1. Predictable cyclic target movement with progression to
random moving targets.

2. Small-amplitude movements,
large-amplitude movements.

with progression to

3. Slow movements, with progression to fast movements.

4. Largetargets, with progression to small targets, thusrequiring
increased precision and foveation.

5. Solid or structured backgrounds (ie, minimal to strong
optokinetic stimulation).

The amount of head motion can also be graded using a standard
optical mouse and then by using the head-mounted
motion-sensing mouse.

Six to eight computer gameswill be selected for each participant
from a pool of commercial games purchased from Big Fish
Games platform. Examples of computer gamesthat will be used
include the following:

1. Aquaball and Action Ball: Horizontal, single-axis brick buster
with slow to moderate speed, low to moderate movement
precision, asmall to moderate number of distracters, and simple
to complex 2D backgrounds.

2. Brave Piglet: Vertical, single-axis game play with moderate
speed, moderate to high movement precision, a small to
moderate number of distracters, and simple to complex
backgrounds.

3. Butterfly Escape: Horizontal, single-axis matching colors
with low to moderate speed, low to moderate movement
precision, asmall to moderate number of distracters, and simple
and moving backgrounds.

4. Jet Jumper: Horizontal, single-axisdriving and jumping game
play with moderate to fast speed, moderate to high movement
precision a medium number of distracters, and a complex and
moving background.

5. Feeding Frenzy: Two-axis game play with slow motion
element, low to moderate movement precision, a moderate to
large number of distracters, and a moving background.

These computer games require rapid visual search, tracking of
multiple objects in all directions, and active head rotations
greater than 100 degrees/s. For example, many of the typical
game play elements require game sprite movements covering
half to full screen and head rotations up to 60 degrees. These
movements are often rapid, completed in 300-500 ms. This
equates to head velocities over 100 degrees/s, with precision.
In general, there are four types of game objects, namely, (1)
game sprite, which is controlled by head rotation movements;
(2) gametarget objects with which to interact (sometimes more
than one at a time); (3) distractor objects, which must be
ignored; and (4) objects that attack the game sprite and require
special attention. These game objects can be stationary or move
in predictable or complex trajectories. The player needs to
foveate and track multiple targetsin short periods and produce
head rotations to reposition game sprite with respect to game
targets while also avoiding distractors or attacking objects.
Usually aplayer’sgaze will be focused on game objects moving
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inadirection perpendicular or opposite to that of the game sprite
or head motion. During these times, vestibular-ocular reflex
(VOR) compensation will be required to maintain gaze stability.
Therewill also betimeswhen the eyes and head will be moving
in the same direction and this will require VOR cancellation.

Each participant assigned to the experimental group will attend
3 45-minute clinical therapy sessions. Participants will receive
training regarding the specific exercises and activities and use
of the motion-sensing mouse and computer games. Initially the
games will be played in sitting position with a standard optical
hand mouse to assessthe level of dizziness or nausea. The head
motion mouse will be introduced in the first session. To start
the exercise program, games will be selected with relatively
slow target movements and with stationary backgrounds and
few distractors. Game speed/amplitude, precision, number of
distractors, and optokinetic features will be progressed as
tolerated.

Balance training will be incorporated into the second session
by playing the games while standing on a compliant sponge
pad. A compliant sponge pad isnow acommonly used unstable
support surface in balance re-training of clientswith peripheral
and central nervous system disorders or older adults with a
history of falls. A compliant sponge cannot completely
reciprocate the normal body forcesbeneath the feet asthe client
moves. This increases the magnitude and frequency of body
sway, thus increasing balance demands.

Based ontheinitial 3 clinical therapy sessions, ahome program
will be prescribed, customized to the participants specific
balance abilities and tolerance (dizziness). Participants will be
instructed to perform their exercise programs 20 minutes per
day, 5 days per week. The study’s physical therapist will attend
the participant’s home to set up the motion-sensing mouse and
computer games, and to assessthe areafor fall prevention. Each
participant will be instructed to use a chair to provide support.
The physical therapist will email each participant weekly to
monitor progress, inquire about difficulties with the computer
equipment, answer questions, and progress the exercises as
outlined earlier.

Recording and Data Analysis

Thefollowing information will be collected at baseline prior to
start of the interventions: age, gender, work history, history of
disease/injury process, and current medications. The assessor
will be blinded to participant assignments. The primary outcome
measures of the study include measurement of dynamic visual
acuity, balance performance, and DHI. The secondary outcome
measures of the study include gaze performance and gait
analysis.

Dynamic Visual Acuity

The test will measure the ability to see clearly during head
rotations of greater than 100 degrees/s. A standardized Early
Treatment Diabetic Retinopathy Study eye chart will be used,
and the participants will be seated at aviewing distance of 4 m.
Participants will be asked to read the letters on the eye chart,
first with their head stationary and then when the head is
passively rotated horizontally by the clinician/researcher at 2
Hz with the help of ametronome. The differencein the number
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of lines that participants are able to read when the head is
stationary and when rotated will be used as the measure of
dynamic visual acuity. A loss of 0-2 lines will be considered
normal, whereas a loss of 3 or more lines will represent aloss
of VOR function [37]. Moderate to high inter-rater and
test-retest reliability has been demonstrated [38,39].

Balance Performance

Thetest protocol will consist of the following tasks performed
in standing position for 45 seconds, first on afixed floor surface
and then repeated while standing on acompliant sponge surface,
with eyes open and eyes closed, asdescribed in Desai et a [40].
A force sensor array pressure-sensing mat (VistaMedical Ltd.,
Manitoba, Canada) will be used to compute the vertical center
of foot pressure position in the anterior-posterior and
medial-lateral directions. Thetotal path length of center of foot
pressure excursions will be computed and divided by total
duration (45 seconds) to obtain average velocity. Increased
center of foot pressure excursion and mean velocity has been
interpreted as decreased stability [40,41]. A composite score
will be computed, consisting of the 4 conditions of the modified
Clinical Test of Sensory Interaction and Balance: eyes open
and closed on fixed and sponge surfaces [29,36,42].

Dhi

The DHI has good test-retest reliability aswell as face validity
and internal consistency [43].

Gaze Performance

A computerized head-tracking task has been developed for
testing gaze performance in standing position on fixed and
sponge surfaces and during treadmill walking. Participants will
be positioned on a treadmill 100 cm from an 80-cm monitor
connected to acomputer running the visual tracking application.
For afull description and set up, see Szturm et al [18,36]. The
head-tracking task involves tracking a bright visual target that
moves horizontally or vertically on a computer display in a
sinusoidal fashion for several cycles. Two cursors of different
colors appear on the monitor. One is the reference or target
cursor, which moves at a predetermined frequency of 0.4 Hz
and an amplitude of 80% of the monitor width. The second
cursor is user controlled and is synced with head rotation via
the head-mounted motion-sensing mouse. The task requires 60
degrees of head rotation; average velocity of 50 degree/s and
peak velocity of 90 degrees/s. The goal of the visual tracking
task isto overlap the 2 cursors as the target cursor moves from
left to right or top to bottom of the computer display. In this
task, foveation is necessary for the participant to determine the
amount of overlap (error) between the moving target and head
cursors, and to detect when the target cursor changes direction.
The computer application also generates alogged game file to
synchronously record coordinates of the target cursor and head
rotation at a sampling rate of 80 Hz for offline analysis of
head-tracking performance described herein. The head-tracking
task will be performed for 45-60 seconds under the following
conditions: (1) standing on the fixed floor surface, (2) standing
on asponge surface, and (3) during treadmill walking at a speed
0.9 m/s. Before beginning the walking plus visual-tracking test,
participants will walk for 5 minutes for treadmill acclimation,
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and to obtain baseline data of a walk-alone condition. During
testing a physical therapist will stand behind each participant,
ready to provide support if needed. During the treadmill walking
test, the participants will wear a safety harness secured from
above to a body weight support apparatus (Biodex, model,
945-482, Biodex Medical Systems, New York, USA). Body
weight will not be unloaded during testing. The sponge surface
and treadmill walking tasks are included to introduce varying
degrees of passive head motion [44-46]. Average angular head
velocities for afixed surface has been found to be 3 degrees/s:
thisincreasesto 8 degrees/swhen standing on the sponge surface
and to 30 degrees/s during treadmill walking [18]. When tested
on the fixed surface with minimal passive head motion, the
performance of the head-tracking task would represent the
function of the smooth pursuit system and also requires VOR
cancellation (ie, eyes and head moving in the same direction as
the target object). When passive head motion isintroduced into
the visual-tracking task (especialy during treadmill walking),
VOR compensation is also required to maintain gaze stability

[47].

The coordinate data of the computer target motion and the user
head rotation (motion-sensing mouse) will be used to compute
gaze performance for each head-tracking task. For a full
description of the data analysis methods, see Szturm et al
[18,36]. A nonlinear least squares algorithm will be used to
obtain a sine-wave function of the reference target cursor
waveform. Thefirst two cyclesof the tracking tasks (45 seconds)
will beexcluded to alow participantstime to acquire the moving
target and begin tracking. Head rotation trajectories will be
fitted to the sine-wave function, and the coefficient of
determination will be computed based on the total and average
residual difference between trajectories of the reference and
head cursor motions. A value approaching 1 equates to perfect
overlap of thetwo cursors, and excellent gaze performance. The
coordinate data of each head-tracking trial will then be processed
using custom analysis routines written in MATLAB (version
2010a; MathWorks, Natick, MA, USA).

Gait Analysis

A gait analysis will be conducted to examine whether the
exercise program transfersto improvementsin walking function.
A treadmill instrumented with a pressure mat (Vista Medical,
CA, USA) will be used to record vertical foot forces for each
step during walking trials of 1 minute at 0.9 m/s, and thus
include data for 30 consecutive steps [35,48]. The following
spatiotemporal gait variables (average and coefficient of
variation through 30 consecutive steps) will be computed: step
and swing durations, single support times, step width, and step
length.

Participants will be asked to complete daily exercise logs. The
study therapist will contact each participant through phone or
email on aweekly basis to obtain the exercise logs.

Interventions will begin within 1 week of the baseline
assessment (primary and secondary outcome measures). The
postintervention assessment will be conducted within 1 week
of the final intervention session.
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Participants in the experimental group will be given the visua
tracking game application for home use. The game software
automatically logs reference and head cursor coordinates (gaze
performance) during the visual tracking task and saves the data
to acoded and time-stamped computer file. Participantswill be
asked to play the tracking task in standing position at the
beginning of every training session. This will involve 3 short
tests of 45 seconds each at 3 tracking speeds. The clients can
either email the data files to the investigator, or save them on
aprovided flash drive, which should be returned at afollow-up
visit. This will allow us to perform a within individual trend
analysis of up to 48 repeated measures for the experimental

group.
Statistical Analysisand Power Assessment

Descriptive statistics, including means, standard deviations,
frequencies, and percentages, will be used to describe the
experimental and control groups on the baseline demographic
variables to achieve our first objective, which is to conduct a
power analysis of the required sample sizeto test the difference
between the experimenta and controls groups at the
postintervention measurement. We will test the difference
between experimental and control groups on continuously and
normally distributed outcome measures using analysis of
covariance, with the dependent variable being the
postintervention measurement of the outcome, the covariate
being the preintervention measurement, and group membership
being the between-participant effect. Descriptive statistics,
including measures of skewness and kurtosis, will be used to
assess departures from the assumptions of anormal distribution
of responses. If the distribution contains extreme observations,
a robust ANCOVA statistic will be adopted [49]. To test
differences between experimental and control groups on discrete
outcomes, such as number of times participantsfeel dizzy during
their daily activities, we will use a Poisson regression model,
with the dependent variabl e being the number of relevant events,
the covariate being the preintervention measurement, and group
membership being the between-participant effect.

To analyze the longitudinal data associated with the second
objective, we will use a regression model with time as the
random factor [50]. This model will be adopted because it
accounts for clustering of repeated measurements within study
participants and uses all available longitudinal data (ie, it does
not result in case-wise deletion of study participants due to
missing observations). Prior to applying this model to the data,
we will conduct descriptive analyses of the proportion and
pattern of missing data. To assess model fit, we will use
penalized measures of the log of the likelihood function,
including the Akake Information Criterion and
Bayesian-Schwarz Information Criterion. Initially we will fit a
model with only arandom intercept for time; subsequently, we
will also consider a random slope. The intraclass correlation
and the proportion of variation explained by the random effects
will be calculated.

The pilot data showed a standardized effect size of .80.
Assuming the number of model covariatesto be 3, the proportion
of variance explained by these covariates to be 10%, and a
two-tailed test of the null hypothesis of no group difference at
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alpha=.05, we calculated that a sample size of 46 is required.
Given an expected attrition rate of 20% over the study
observation period for objective 2, we propose to recruit atotal
of 56 individuals to participate, with equal numbers for the
treatment and control groups.

Results

Enrollment for this study was started in August 2014. To date,
36 partici pants have been enrolled. There have been 6 drop-outs.
It is expected that the study will be completed by January 2016
and thefirst results are expected to be submitted for publication
in spring of 2016.

Discussion

The experimental exercise program to be evaluated in this study
allows different gaze, head movement, and balance exercises
to be coupled with awide range of commercial computer games.
Motivation to perform tedious home programs may beimproved
with engaging computer games. Our platform is designed to
provide client-centered and engaging programs of rehabilitation,
and lead to the progression from supervised to unsupervised
(monitored) home programs. This study’sfindingswill provide
results of effectiveness and permit assessment of the potential
for successful homeimplementation with appreciation of adverse
events.

A successful application of this rehabilitation program would
help streamline rehabilitation services, leverage therapist time
spent with clients, and permit regular practice times at the
client's convenience. This research will address a specific,
client-centered e-Health application aimed to empower
individuals to manage chronic conditions and permit timely
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detection and intervention tools for monitoring individual and
population health. The program may further assist with
development of integrated solutions to support a continuum of
individual and popul ation-based care and improve accountability
and access to long-term rehabilitation services.

Limitations

With few exceptions, commercial computer games do not
providethe ability to record the time played, theintensity level,
or the player performance, and therefore cannot monitor the
actual treatment effort. Thus, compliance will be assessed using
participant self-report through completion of exercise logs.
While this is common practice, the ability to have games
automatically log and send actual time played, scores, and game
levels achieved would assist with clinician assessment and
progression of the home program.

Gaze performanceis based on examination of head movements
with respect to object movement. However, eye movements are
not recorded and gaze position is not computed. These eye
movements are required to determine the contributions of
increased VOR gain and adaptations of smooth pursuit and
saccadic eye movements. This study is a pre/postcase series
design, and no comparisons can be made to existing vestibular
rehabilitation programs.

Conclusion

A successful application of this program would help streamline
rehabilitation services, leverage therapist time spent with clients
and permit regular practice times at the client’s convenience.
This research will address a specific, client-centered eHealth
application aimed at empowering individual sto manage chronic
conditions and permit timely detection and intervention tools
for monitoring individual and population health.
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Abstract

Background: Resultsfrom studies on the effects of exercise on smoking-related variables have provided strong evidence that
physical activity acutely reduces cigarette cravings. Mobile technology may provide some valuabl e toolsto move from explanatory
randomized controlled trials to pragmatic randomized controlled trials by testing the acute effectiveness of exercise on quitters
under real-life conditions. An mHealth app was developed to be used as a support tool for quitters to manage their cigarette
cravings.

Objective: The primary aim of this paper is to present the protocol of a study examining the effectiveness of the Physical over
smoking app (Ph.0.S) by comparing the point prevalence abstinence rate of a group of users to a comparator group during a
6-month follow-up period.

Methods: After initial Web-based screening, eligible participants are recruited to attend a smoking cessation program for 3
weeks to set a quit smoking date. Fifty participants who succeed in quitting will be randomly allocated to the comparator and
experimental groups. Both groups will separately have 1 more counseling session on how to manage cravings. In this fourth
session, the only difference in trestment between the groups is that the experimental group will have an extra 10-15 minutes of
guidance on how to use the fully automated Ph.o.S app to manage cravings during the follow-up period. Data will be collected
at baseline, aswell asbefore and after the quit day, and foll ow-up Web-based measureswill be collected for aperiod of 6 months.
The primary efficacy outcome is the 7-day point prevalence abstinence rate, and secondary efficacy outcomes are number of
relapsesand cravings, self-efficacy of being aware of craving experience, self-efficacy in managing cravings, and power of control
in managing cravings.

Results: Recruitment for this project commenced in December 2014, and proceeded until May 2015. Follow-up data collection
has commenced and will be completed by the end of December 2015.

Conclusions: If the Ph.o.S app is shown to be effective, the study will provide evidence for the use of the app as a support tool
for people who are trying to manage cravings during smoking cessation programs. It is anticipated that the results of the study
will provide knowledge of how physical activity affects cigarette craving in real-life situations and inform the devel opment and
delivery of relapse prevention in smoking cessation treatment.
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Introduction

Although smoking cessation treatments such as behaviora
support, nicotine replacement therapy (NRT), and
pharmacol ogical treatment have been effective in the short term,
thelong-term relapse rates are high. The percentages of relapse
are between 95% for the cold turkey method and 75% for
combined therapies of counseling and pharmacotherapy [1-3].
A systematic review of the effectiveness of smoking relapse
prevention [4] indicates that the most effective long-term
methodsin preventing rel apses are self-hel p materials. Different
types of pharmacotherapy showed varied resultsfrom short-term
to long-term effectiveness and behavioral interventions for
relapse prevention appeared effective in the short-term only.
The skills approach to behavioral intervention has been widely
studied as a method with promising results [5]. Nevertheless,
there is no strong evidence to support any specific behavioral
intervention as being most helpful to avoid relapses after quitting
smoking and there is little research available regarding other
behavioral approaches [6]. The latest efforts to develop a
taxonomy of behavior change techniques, used in interventions
in general [7] and more specificly in smoking cessation
interventions [8-10], are expected to help develop stronger
evidencein future research in thisfield.

Exercise hasrecently been incorporated as a smoking cessation
aid into existing programs with promising results. In general,
studies examining the effects of exercise on variables related
to smoking cessation have focused on either the long-term
effects after long interventions or on the acute effects of exercise
on smoking-related variables. A recent review [11] of exercise
interventions for smoking cessation revealed mixed results. The
heterogeneity of the studies reviewed did not allow credible
conclusions to be drawn. They focused more on studies that
provided datafor long-term effects (ie, follow-up datacollection
at more than 6 months). Within that focus, they identified 15
trials, 3 of which showed significantly higher abstinence rates
in a physically active group versus a control group at the end
of treatment [12-14]. One of the studies also showed a
significant benefit for exercise versus control on abstinence at
the 3-month follow-up and abenefit for exercise at the 12-month
follow-up [13].

The main reason for relapsing is the craving that smokers
experience. Results on the effects of exercise on smoking-related
variables have provided strong evidence that physical activity
acutely reduces cigarette craving [15-17]. Fourteen reviewed
studiesthat compared about of exercise with apassive condition
or compared 2 intensities of exercise concluded that even
relatively small doses of exercise should be recommended as
an aid to managing cigarette cravings and withdrawal symptoms
[15]. The results of 12 reviewed studies were similar, showing

http://www.researchprotocols.org/2015/4/e125/

that cigarette craving was reduced following exercise with a
wide range of intensities, from isometric exercise and yoga to
activities with heart rates as high as 80%-85% [16]. Using
individual participants data from 17 studies, participants
engagement in physical activity was compared to that of control
group participants. The results showed that the effects of all
primary studieswerein the samedirection, with physical activity
groups showing a greater reduction in cravings compared with
controls, implying strong evidence that physical activity acutely
reduces cigarette craving [17].

Evidence of the positive effects of exercise on acute reduction
of cravingsfrom experimental laboratory-based studiesis strong
[15-18], but findings are limited by a lack of long follow-up
and artificia settings. Therefore, there is a need to start
experimenting with interventions in real-life situations. One
effort in this direction is a recent study that used a lab-based
scenario with high ecological validity to show that an acute bout
of exercise can reduce cravings following concurrent stressors
[19]. Similar attemptsto collect datafrom real life for smoking
and exercise behavior using ecological momentary assessment
methods (EM As) have al so been observed in the recent literature
[20-21]. However, theinvestigation of the effects of short bouts
of exercise as a means to acutely manage cravings in redl life
and the long-term effects of this method on relapse rates has
not yet been the focus of any study. Our approach is similar to
EMA methods in that it offers real-time data, but it differsin
that entries are self-initiated and in how the app also actsas an
intervention by offering suggestions to overcome craving and
supportive motivation messages. The growing use of mobile
technology may provide some vauable tools to move from
explanatory randomized control trialsthat test the acute efficacy
of exercise on abstinent smokers under highly controlled
conditions to pragmatic randomized control trials that test the
acute effectiveness of exercise on quitters under real-life
conditions.

Mobile technologies are ameansfor providing individual-level
support to health care users and apromising platform for health
interventions [22]. Behavioral intervention technologies offer
promising opportunities to expand psychological practice[23].
Several mobile health interventions have been designed to
increase healthy behavior (eg, to promote smoking cessation or
increase activity levels) and are also cost effective [24]. A
review of mobile phone-based interventions for smoking
cessation revealed only 4 trials: 2 using SM Stext messagesand
2 using the Internet and mobile phones. The trids were
heterogeneous. However, when the data from both programs
were pooled, they found statistically significant increases in
both short- and long-term self-reported quitting [25]. A more
recent systematic review [26] concluded that SMS-based
smoking cessation interventions more than doubled
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biochemically verified smoking cessation a 6 months.
Moreover, the self-help methods have been indicated in previous
literature as effective for long-term effects [4] and the use of
mobile phone applications as a self-help method sounds
promising.

Therefore, a mobile phone application has been devel oped for
the needs of this study. The aim of the app isto support quitters
in managing their cigarette cravings and abstaining over the
long term by using exercise asthe main behavioral substitution
strategy. The mHealth app called “Physica over Smoking
(Ph.0.5)” includes a data collection mechanism to collect
real-time dataregarding rel apses. The Ph.o.S app was devel oped
based on evidence-based practices for relapse prevention after
smoking cessation. Following that, atrial has been designed to
test the effectiveness of the mHealth app.

Trial Aim

The aim of this study is to present the protocol of a study that
assesses the effectiveness of the Ph.o.S app, which helps
abstaining users to manage their cigarette cravings. The study
will examinethe quit rates of abstaining users of the app versus
the quit rates of a comparator group for a 6-month period after
quitting smoking. The trial’s main hypothesis is that users of
the Ph.o.S app will have higher 7-day point prevaence
abstinence rates during the follow-up measures in comparison
to the comparator group (trial registration number
ISRCTN55259451).

Four additional hypotheses have been proposed:

Hassandra et al

1 Users of the Ph.o.S app will have fewer self-reported
relapses during the follow-up measures than the comparator
group will.

2. Usersof the Ph.o.Sapp will report higher self-efficacy from
being aware of experiencing cravings than the comparator
group will.

3. Users of the Ph.0.S app will report higher self-efficacy in
managing cravingsin relapse situations than the comparator
group will.

4. Usersof the Ph.o.Sapp will report ahigher power of control
to manage cravings in everyday situations than the
comparator group will.

Trial Design

This study is a 2-armed randomized clinical trial. Participants
identified as eligible and who give their consent to participate
will receive asmoking cessation program consisting of 3 group
sessions (once per week). After the quit day, participants will
be randomly assigned to 2 groups. Both groups will have a
separate fourth session where they will receive training on
relapse prevention and a plan to cope with cravings. The
intervention group will receive an additional short training
session on how to use the Ph.o.S app as an additional support
tool whenever they experience cravings in their everyday life
during the follow-up period. Preintervention, postintervention,
and 6-month follow-up assessments will be conducted. Table
1 displays an overview of the study’stimeline and the schedule
of enrollment, interventions, and assessments. Multimedia
Appendix 1 displays the detailed measurement time points for
each group.

Table 1. Study timeline: overview of schedule of enrollment, interventions, and assessments.

Timeline points Schedule

Screening for ligi-
bility

Intervention: quit smok-
ing (3 sessions)

Quit day: alloca
tion

Intervention: managecravings Follow-up assessment
(4th session)

-t3 X

to (3 days after)

t3 (1 weeks after)
t4 (2 weeks after)
t5 (3 weeks after)
tg (4 weeks after)
t7 (12 weeks after)
tg (24 weeks after)

X X X X X X X
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Methods

Study Setting
The study setting is the Jyvaskyla Community Primary Health
Care Center in Central Finland.

Eligibility Criteria

All interested participants are screened for eligibility by
completing a short battery of questions online. Noneligible
participants are advised to contact their doctor or nurse for help.
Participants are adults (between the ages of 18 and 65) who
have been smokersfor at least 1 year and who smoke more than
10 cigarettes per day. (Those who use snus only are excluded.)
They should have no other addictions (ie, alcohol, prescription
drugs, or illegal drugs) according to the behavioral screening
tool NIDA Quick ScreenVV1.0[27]. Eligible participants should
be addicted to nicotine, with a score of more than 4 out of 10
on the Tobacco Dependence Screener (TDS) [28]. TDS is a
10-item self-report questionnaire, and it generates a continuous
dependence score. It demonstrates acceptable reliability in
different samples as well as validity because it has a high
association with smoking heaviness measures (eg, humber of
cigarettes smoked per day, carbon monoxide levels) and years
of smoking [28-29]. Partici pants should have astrong motivation
to quit and score more than 3 out of 7 on the Mativation to Stop
Smoking Scale (MTSS) [30]. The MTSSisasingle-item scale
assessing an individual’s motivation to quit smoking, combining
aspects of desire and intention to quit. Scores range from 1 (I
don’t want to stop smoking) to 7 (I really want to stop smoking
and intend to in the next month). Participants are also screened
for active psychological distress by completing the 12-item
General Health Questionnaire [31] and those scoring more than
20 out of 36 are excluded [32,33] because they have lower quit
rates [34,35]. Participants are screened for health risks if they
increase their physical activity by completing the Physical
Activity Readiness Questionnaire [36]. (Those answering yes
to any question will be excluded.) Nevertheless, participants
who were able to provide permission to exercise from their
doctor were accepted to the program. For example, if their blood
pressure, heart condition, or bone or joint problem is well
controlled with drugs and their doctor saysit issafeto exercise.

Finaly, the Gold Standard Monitoring Form used by the
National Health Service in the United Kingdom is completed
for each participant [37]. The form records useful information
regarding participants personal details, information about the
type of intervention, any pharmacological support (eg, NRT,
varenicline), use of other nicotine products (eg, snus), and the
outcome. Participants currently trying to quit or taking a
smoking cessation medication (eg, NRT, wellbutrin, or
varenicline) or receiving any other form of treatment (eg,
Web-based, app-based, or other) are not excluded as long as
they agree to follow our methods.

Recruitment, Randomization, and Allocation

Recruitment will occur through referrals from the health care
units in the Jyvéskyld area as well as via the Web pages of
Central Finland Respiratory Association, the City of Jyvaskylé,
Radio Jyvaskyld, and Yle News. All interested participants will
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be screened for eligibility. The enrollment period ended in May
2015. The first 50 eligible participants will start the smoking
cessation intervention, which consists of 3 weekly counseling
sessions and will help them set a quit date. The rest of the
eligible participants will be put on awaiting list and invited to
participatein case of dropouts before the quit day/randomization
time point. The first 50 participants to reach the quit
day/randomization time point will then form the
intention-to-treat group that will continue in the study. After
the quit day/randomization, participants will be assigned to an
experimental group (25 participants) and a comparator group
(25 participants), and both groups will separately have 1 more
counseling session on how to manage cravings. In this fourth
session, the only difference in treatment between the groupsis
that the experimental group will have an extra 10-15 minutes
of guidance on how to use the Ph.0.S app to manage cravings
during the follow-up period. Both groups will be followed up
for the main and secondary efficacy outcomes of interest for 6
months. The method of randomization is a set of numbers
generated by online software [38]. The principal investigator
will generate the allocation sequence and the study nurse will
assign participantsto the groups. The study nurseisblind to the
allocation sequence until the third session and the principal
investigator is blind to the participants and their data up to the
first follow-up measure.

Interventions

Smoking Cessation and Relapse Prevention | nterventions

The presentation of the smoking cessation intervention content
has been based mainly on the taxonomy of behavior change
techniques in interventions [7] and the taxonomy of behavior
change techniques used as support for smoking cessation [39].
Thetheoretical frameworksthat the techniquesare based on are
control theory [40], the social-cognitive theory [41], the theory
of planned behavior [42], and the motivational interviewing
technique [43]. During the first session, baseline data are
collected and then agroup or individual motivational interview
session takes place for about an hour, aiming to motivate
participants to take further responsibility for making important
health-related behavior changes (ie, to gradually decrease
smoking and be more physically active). During the second
session, participants discuss the barriers for behavior change
and they brainstorm facilitators to apply. In the third session
they set specific goals and make plans for behavior change. In
this meeting, participants a so set aquit day and they get training
on the use of pedometers. The 3 sessions are scheduled weekly.
The intervention is a shorter version of a previously effective
intervention named “No more smoking! It's time for physical
activity” [44-45]. Multimedia Appendix 2 contains a more
detailed overview of the contents of the intervention used to
help participants quit smoking.

All sessions are delivered by the study nurse, who has previous
experience with counseling smokers to quit. Multimedia
Appendix 3 presentsthe content of the fourth session that covers
relapse prevention, which is held for the participants within 1
week after their quit day. The aim of this fourth session is to
hel p partici pants devel op a cravings management plan to prevent
relapses. Similarly, the presentation of the fourth session’s
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content has been based on the taxonomy of behavior change
techniques used as support for smoking cessation [39] and in
genera interventions [7]. The theoretical frameworks that the
techniques are grounded in are the relapse prevention model
[46,47], control theory [40], socia-cognitive theory [41], and
the theory of planned behavior [42].

Database and Data Collection Mechanism of the Ph.0.S
App

The mHealth mobile phone application, Ph.o.S, and its data
collection mechanism was developed by a software designer
affiliated with the University of Jyvaskyla, as a project
researcher at Agora Center. Additional support for the
devel opment was provided for graphic design and user interface
design by 2 students from the IT department. Table 2 presents
examples of the database contents by category (eg, introductory
messages, physical activities, and motivational messages). The
database contents are based on the relapse prevention model
[46,47] and the behavior change techniques for smoking
cessation via text-messaging intervention [10]. Additionally,
the Ph.o.S app was designed according to the principles of
persuasive systems design [48]. For example, the principles of
talloring [49], personalization, suggestion, praise,
trustworthiness, and expertise have been used in the design of
the application. The application database includes a pool of 57
introductory messages, 49 motivational messages, and 64
physical activities, all of which are coded to appear according
to the users' profile and status. Introductory and motivational
messages were reviewed by 3 experts on health and exercise
psychology and physical activities by 2 experts on sport and
exercise science. Multimedia Appendix 4 includes exampl es of
screenshots of the sequence from a sample usage session.
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During the fourth session, experimental group participants are
instructed to use the application whenever they experience
cigarette cravings and to give feedback for every use. Asaresult,
dataentries are self-initiated whenever participants use the app.
The Ph.o.S. app is installed on participants' personal mobile
phones, but if they do not have a mobile phone, then a device
is provided by the study team. No incentives are provided to
use the app or to complete data during the entire follow-up
assessment period. When they need to, participants can use the
app without an Internet connection. All information is uploaded
to the server as soon as the device is connected. Participants
identification number and profile settings are entered when the
Ph.o.S app isinstalled on their mobile phones and used for the
first time. Profile settings include gender, age, weight, and
height, days since quit date, the origin of the decision to quit,
and heavy and moderate intensity physical activity history
during atypical week (screenshot 1, Multimedia Appendix 4).
After that, every time a user experiences a craving situation,
specific information regarding mood (eg, positive, neutral,
negative), place (eg, home, at work, outdoors), and social
environment (eg, alone, not alone) are requested (screenshot 2,
Multimedia Appendix 4). According to users profile
information and the situational status, a variety of animated
physical activities, matched with introductory and motivational
messages, are suggested. Physical activities were animated to
model/demonstrate the suggested activities in a visual form
(screenshot 3, see Multimedia Appendix 4). Each time the
participant uses the app, he or sheis asked to provide feedback
on the effectiveness of the app to manage the craving. Answer
options are the following: “Yes it worked,” “No, but I'll
manage,” or “No, | relapsed” (screenshot 4, see Multimedia
Appendix 4). Multimedia Appendix 5 shows the CONSORT
checklist for this study.
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Table 2. Ph.o.S app: examples of database content.
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Category

Examples

Behavior change techniques

Introductory messages

Physical activities

Motivational messages

Researchers have found 70 poisonous chemicalsin
cigarettes which cause cancer. Stay healthy!

Your shortness of breath when using stairsis much less
now!

Ex-smokers have |ess than two cravings aday. You can
manage this craving!

You are agood example to others every day you stay
away from smoking!

Isit worth giving up what you've worked so hard for?
Definitely not!

Walk proudly! You are doing an amazing job quitting!

Walking: Walk and every 10 steps say: You can make it!

Brisk walking: Walk briskly and every 15 steps say: You
can do thig!

Stairs: Find a stairway to go up and down!

Breathing: Inhalefor acount of 4, then exhalefor acount
of 4.

Tensionrelease: Grab aball and squeezeit with your right
hand and then with your left hand.

Stretching: Stretch your upper arms. Hold for 10 seconds.

Balance: Balance on your right leg and then on your left
leg for 5 seconds.

Strength: Do as many push-ups as you can in arow.
Isometric: Hold the superman position for 5 seconds.
Dance: Listen to your favorite song and dance!

Gardening, cleaning home physical activities: Do some
housework!

Pain is temporary. Quitting is forever!
I can keep going!
Never be adave to cigarettes again!

Do not go back! You are a permanent ex-smoker
now!/You are a healthy ex-smoker!

Concentrate on your goal!

It's not the situation; it’s your reaction to the situation!

| want to feel like awinner, not miserable after 3 minutes!

My actions are always within my control.

Provide information on consequences of
behavior in general

Provide information on consequences of
behavior to the individual

Provide normative information about others’
behavior

Prompt identification as role model/position
advocate

Prompt anticipated regret

Prompt rewards contingent on effort or
progress toward behavior

Behavioral substitution + Prompt self-talk
Behavioral substitution + Prompt self-talk

Behaviora substitution
Behavioral substitution

Behavioral substitution

Behavioral substitution
Behaviora substitution

Behavioral substitution
Behavioral substitution
Behavioral substitution
Behavioral substitution

Facilitate relapse prevention and coping
Enhance self-regulation
Motivation to remain abstinent

Motivation to remain abstinent

Maintain engagement

Provide information on withdrawal symp-
toms

Prompt anticipated regret
Self-regulation/self-control

Participant Retention

To prevent missing data, an effort will be made to retain the
participants in the trial for the follow-up data collection.
However, participants who withdraw their consent will
discontinue their participation in the study. Moreover,
participants who attend less than 2 out of 3 sessions of the quit
smoking intervention will be excluded from the final analysis.
Participants who drop out of the trial or who are lost for
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follow-up are considered to be smoking. The flow of the
participantsis presented in Figure 1.

The strategies for monitoring and improving adherence to
intervention protocols include the following:

1. Face-to-face adherence reminder. Study participants will
be well informed during the first session about the
expectations regarding study procedures before they sign
the informed consent form. Moreover, a reminder about
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the expected participation during the follow-up measures
takes place during the fourth session when they are asked
about their preferred way of follow-up data collection (eg,
telephone, mail, email or SMS).

Providing feedback about how well subjects adhere to
protocol and achievetarget goalswhenever possible. During
the follow-up period ashort SM'S or email message will be
sent to al participants (ie, both experimental and
comparator). The follow-up messages start with an
acknowledgment of the participant’s contribution to date
(ie, how well they adhere to the protocol), followed by a
motivational message that is individualized depending on
their progress (ie, relapse or no relapse). Next, information
on how to fill out the follow-up questionnaire is provided
and, finally, the date of the next follow-up point isreported.

http://www.researchprotocols.org/2015/4/e125/

3.

Hassandra et al

Monitoring adherenceto the Ph.o.S app use and intervening
when adherence problems emerge. In the experimental
group, adherence is monitored by recording through the
data collection mechanism of the Ph.0.S app. When
participants do not use the Ph.o.S app for 1 week, they are
asked, via SMS or email, to verify if they use the Ph.o.S
app, to check if thereisatechnical problem, or if they have
stopped using the Ph.o.S app. If they answer that they do
not use the app, then they are sent a link to a short
guestionnairein order to assessthe reasonsfor discontinuing
use of the app. Participants are considered dropouts when
they do not respond to the invitation emailsfor measurement
but not when they stop using the app.
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Figure 1. Study flowchart: The diagram illustrates the flow of participants.
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