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Abstract

Background: Smoking isamajor public health concern. In Japan, a 12-week standard smoking cessation support program is
available, however, its required face-to-face visits are a key obstacle in completing the program. Telemedicine is a useful way
to provide medical treatment at a distance. Although telemedicine for smoking cessation using an internet-based video system
has the potential for ensuring better clinical outcomes for patients with nicotine dependence, its efficacy is unclear.

Objective: The aim of this study is to determine the efficacy and feasibility of a smoking cessation support program using an
internet-based video system compared with a face-to-face program among patients with nicotine dependence.

Methods: Thisstudy will be arandomized, controlled, open-label, multicenter trial. Participants randomized to the intervention
arm will undergo an internet-based smoking cessation program, whereas control participantswill undergo astandard face-to-face
program. We will use the CureApp Smoking Cessation (CASC) for both arms, which consists of the CASC smartphone app for
patients and aWeb-based patient information management system for clinicians with amobile carbon monoxide checking device.
The primary endpoint will be the continuous abstinence rate (CAR) from weeks 9 to 12. Secondary endpoints will be: (1) the
smoking cessation success rate at 4, 8, 12, and 24 weeks;, (2) CAR from weeks 9 to 24; (3) changes in scores on the mood and
physical symptoms scale and 12-1tem French Version Of The Tobacco Craving Questionnaire; (4) Kano Test for Social Nicotine
Dependence scores at 8, 12, and 24 weeks; (5) timeto first lapse after the first visit; (6) nicotine dependence and cognition scale
scores at 12 and 24 weeks; (7) usage rate of the CASC; (8) qualitative questionnaire about the usability and acceptability of
telemedicine; and (9) presence of product problems or adverse events.

Results:  We will recruit 114 participants who are nicotine-dependent but otherwise healthy adults from March to July 2018
and follow up with them until January 2019 (24 weeks). We expect all study results to be available by the end of March 2019.

Conclusions:  This will be the first randomized controlled trial to evaluate the efficacy and feasibility of an internet-based
(telemedicine) smoking cessation support program relative to a face-to-face program among patients with nicotine dependence.
We expect that the efficacy of the telemedicine smoking cessation support program will not be clinically worse than the face-to-face
program. If this trial demonstrates that telemedicine does not have clinically worse efficacy and feasibility than a conventional
face-to-face program, physicians can begin to offer a more flexible smoking cessation program to patients who may otherwise
give up on trying such programs.
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Introduction

Background and Research Question

Smoking is a magjor public health concern responsible for a
diverse range of diseases, such as cancers, heart disease,
cerebrovascular disease, and chronic obstructive pulmonary
disease[1]. In Japan, the estimated number of smokersis more
than 20 million, and smoking accountsfor about 129,000 deaths
per year; the greatest extrinsic cause of death among
noninfectious diseases [2]. Furthermore, the excess medical
expenses imposed by smoking may be as high as 1.5 trillion
yen (approximately US $13 hillion) [3]. As such, efforts to
reduce the prevalence of smoking would not only cut medical
costs, but also help prevent the abovementioned life-threatening
diseases [4].

A smoking cessation support program is widely available in
Japan for patients with nicotine dependence. This program is
agreed to be a standard program by related academic societies
and reimbursed by national health insurance [5]. This 12-week
program mainly consists of face-to-face counseling with a
primary care physician, checking exhaled carbon monoxide
(CO) concentration, and prescribing smoking cessation
medications such as varenicline or nicotine replacement
therapies|[6,7]. The national survey report on efficacy of nicotine
dependence treatment conducted by the Ministry of Health,
Labor, and Welfare of Japan showed that there was a linear
relationship between the number of patients visits to the
institution or clinic and the treatment success rate. Although
the primary care physicians made efforts to have patients
complete the 12-week program, as few as 29.81% (390/1308)
of the participants could do so [8]. However, the preliminary
report showed that as many as 75% of 225 participants could
compl ete the modified 8-week-smoking cessation program when
conducted as telemedicine, which was a relatively high
completion rate compared with a historical control of 50.79%
(1763/3471) completion rate at 8 weeks [9]. This result
suggested that telemedicine might have the potential to
dramatically improve the completion rate of the standard
smoking cessation program.

Recently, telemedicine—or the delivery of health care by remote
health care providers via communication technologies—has
come to be regarded as a useful method of providing medical
care to patients. Telemedicine minimizes a patient’s burden of
traveling to a health institution and waiting for consultations
with their physicians. In addition, it canlead toimproved clinical
outcomes for patient quality of life [10] and overall quality of

https://www.researchprotocols.org/2019/7/€12701/

care, which include aspects such as efficiency and patient
satisfaction [11].

Telemedicine might also be suitable for delivering a smoking
cessation support program, as 71.7% of the patientswith nicotine
dependence in Japan are under 60 years of age and 66.7% of
patients are men, both of who are demographics who are
unwilling to spend half their day visiting a clinic for treatment
[8]. A well-designed randomized trial of 5800 smokers in the
United Kingdom demonstrated that aremote smoking cessation
program using motivational text messages and customized
behavioral change support could double the quit rate compared
with the control group who received short text messages
unrelated to smoking cessation [12]. Significant improvement
of continuous abstinence rate (CAR) at 6 months in the
intervention group was reported, with the intervention group
improving by 10.7% vs the control group only improving by
4.9%. Moreover, a systematic review showed that interactive
and tailored internet-based interventions for smoking cessation
might have amoderate eff ect compared with nonactive controls
[13]. Nowadays, with the advent of smartphone technology,
apps, and increasing bandwidth, this has alowed hedth care
providersto interact with patients through real-time video-based
communication rather than via text- or audio-based
communication [14]. Video-based telemedicine systems can be
cost-saving, promote more active self-care, and result in better
clinical outcomes in the management of various diseases [15].
For example, researchers of home health care in the United
States reported, based on arandomized control trial, that video
communication technology could improvethe quality indicators
of the practice and showed cost effectiveness when it could
substitute in-person clinical visits [16]. Another randomized
clinical trial suggested that video-based telemedicine specialist
consultation was well accepted and cost-effective among
nonacute headache patients [17]. Other, previous research
showed that video consultation, added to standard care, could
improve the glycemic control of diabetes patients who did not
respond to standard care [18].

The CureApp Smoking Cessation (CASC) isanovel smartphone
app paired with a mobile CO checking device that was
developed by CureApp Inc, Tokyo, Japan, to improve treatment
success of the smoking cessation program for patients with
nicotine dependence [19,20]. CASC can provide patients with
accurate knowledge of nicotine dependency and tips for
changing their behavior, aswell as help them monitor their own
exhaled CO levels with a personal mobile CO checking device
at home. They can then share these datawith their primary care
physicians remotely. A prospective, single-arm, pilot study
demonstrated that a smoking cessation program with a CASC

JMIR Res Protoc 2019 | vol. 8 | iss. 7 |€12701 | p.6
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group showed a higher CAR from weeks 9 to 24 than those
without a CASC group [21].

Therefore, telemedicine might have the potential to enhancethe
smoking cessation success rate and other clinical outcomes
among patients with nicotine dependence by helping them
achieve easi er access to smoking cessation programs. However,
it remains unclear whether the smoking cessation program using
an internet-based video system is effective and safe relative to
a conventional face-to-face program.

Objectives

Thisisaproof-of-concept study aiming to determinethe efficacy
and feasibility of a smoking cessation support program using
an internet-based video system compared with a face-to-face
program, both of which use the CASC, among patients with
nicotine dependence.

Methods

Study Design

This study will be a randomized, controlled, open-label,
multicenter trial. The study will be conducted in 4 community
clinics located in Tokyo, Japan: Tokyo-Eki Center-building
Clinic, Shinjuku Research Park Clinic, Fukuwa Clinic and
Miyazaki RC Clinic. Figure 1 provides an outline of the trial.

Participants in both arms will undergo the smoking cessation
support program used in Japan. For the telemedicine arm, the
entire program will be conducted remotely viaan internet-based
video system except for thefirst registration visit [22], whereas
participantsin the control arm will follow the standard program

Tanigawaet a

in the face-to-face manner. Participants in both arms will be
asked to download the CASC smartphone app as well as be
given a mobile CO checker. These will be used for 24 weeks.
The follow-up schedule is shown in Table 1.

Participants

Wewill recruit nicotine-dependent but otherwise healthy adults
from March to July 2018. We plan to follow them up until
January 2019 (ie, for 24 weeks). We will include the participants
who are diagnosed as ni cotine dependent, have smoking history
of Brinkman index (BI) >200, and have a determination to quit
smoking immediately. Then, wewill exclude those participants
with severe mental illness and those with any smoking cessation
aid, besides prescribed medication at clinics before or after
enrollment, based on the subjective questionnaire on the
enrollment visit (detail of the inclusion criteria is shown in
Multimedia Appendix 1, and the exclusion criteriais shown in
the Multimedia Appendix 2). Not-Burning-Tobacco product
users can be included if the participant meets the inclusion
criteria of the BI, which was defined as the number of
combustibletraditional tobacco packs per day multiplied by the
number of smoking years. Primary doctors at each study site
will obtain written informed consent from al study participants,
and the consent forms that will be used have been approved by
our institutional review board. We will inform all participants
that their medical care will not be affected if they refuse to be
enrolled inthetrial. In addition, participantswill be ableto drop
out of the study at any time. Clinics participating in this study
can provide the smoking cessation support program and have
the necessary equipment to conduct telemedicine (eg, Wi-Fi
access in the facility).

Figure 1. Scheme of thistrial protocol. CASC: CureApp Smoking Cessation.

Outpatients visited smoking cessation program

&

Questionnaire

Enrollment criteria

114 cases

Medication decided

Written consent

&

Central — Random Allocation

-

-~

Telemedicine arm: Standard
program + CASC at telemedicine
57 cases

Face-to-face arm: Standard
program + CASC at face-to-face
57 case

Treatment (-12 week), CASC Use (-24 week), Follow up (-24 week),
Primary endpoint: 9 to 12 week, continuous abstinence ratio
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Table 1. Assessment and evaluation schedule of the study.

Tanigawaet a

Variables Registration Observation period

Assessments Day 1 Day 15 (2 Day 29 (4 Day 57 (8 Day 85 (12 Day 168 (24 At withdrawal
weeks) weeks) weeks) weeks) weeks)

Patients’ profile na _b — — — — —

Tobacco Dependence [ — — — — — —

Screening Test

Brinkman Index ad — — — — — —

Fagerstrom test for O — — — — — —

nicotine dependence

12-item Frenchver- O ad d g O a —

sion of the Tobacco

Craving Questionnaire

Kano Test for Social O — — O O ad —

Nicotine Dependence

Mood and physical O O ad ad g ad —

symptoms scale

Nicotine dependence [ — — — g ad —

and cognition scale

Exhaled carbon oxide O O O O O ad ad

concentration

Smoking status O

Device use status — O d O

Adverse events — — — — — — —

4 nformation collected.
BNot applicable.

Sample Size

Asshown in thefindings of aprevious pilot study of the CASC,
the difference in CAR from weeks 9 to 12 between using a
CASC smartphone app group (78%) and historical control
groups (not using the application; 54%) is 24% [21,23].
Accordingly, we assumed that the treatment effect of both arms
using the CASC in the current study will be 80% and the
threshold amount should be 15%, which is smaller than the
difference between the CA SC group and historical control group
in the previous study. The sample size was calculated as 114
(57 per arm) based on the precision of the estimate that the lower
limit of the 95% CI of the difference between treatment effects
exceeded the threshold amount of 15%. Therefore, we aim to
recruit at least 114 participantsto alow for this sample size.

Randomization

For randomization, we will use the block randomi zation method
(with 4 blocks) with a 1:1 allocation ratio. Participants will be
allocated in this way to either the intervention (telemedicine)
or control (face-to-face) arm. The randomization will be
performed at the time of participants' registration by a staff
member using acomputer-generated random sequencefor each
participating clinic.

I nter ventions and Control

Participants randomized to the intervention (ie, telemedicine)
armwill receive an internet-based support program for smoking

https://www.researchprotocols.org/2019/7/€12701/

cessation using the CASC. In contrast, participants randomized
to the control (face-to-face) arm will receive the conventional
face-to-face standard smoking cessation support program, also
using the CASC.

The standard smoking cessation support program in Japan
consists of 5 clinic visits over 12 weeks, including doctor
consultation and exhaled CO check at a registered ingtitution
or clinic[5]. All study participants will meet their primary care
physicians face to face during the first visit to ensure that they
fully understand the study protocol. On this first visit, the
physicianswill decide on the appropriate treatment drug, provide
guidance in accordance with the standard program procedure,
and provide participants with the CASC. Following the first
visit, control patients are supposed to visit the clinic in weeks
2, 4, 8, and 12, and at each visit, their primary doctors will
administer the treatment drug.

Patients in the telemedicine arm will undergo the standard
smoking cessation support program with the CASC. However,
instead of visiting the clinics, they will meet their physicians
to receive counseling via a video-conference system and a
standardized telemedicine platform app, in accordance with the
guideline for telemedicine in Japan [22]. As in the standard
procedure, they will meet with their physicians via internet at
each of the planned visits (2, 4, 8, and 12 weeks).

The CASC consists of the following: (1) a CASC smartphone
app for patients with nicotine dependence, (2) a mobile CO

JMIR Res Protoc 2019 | vol. 8 | iss. 7 |[€12701 | p.8
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checker for patients, and (3) a Web-based patient management
software for health care providers [20]. Participants are asked
to watch a 5- to 10-min lecture on smoking cessation every day
(see Multimedia Appendix 3 for the specifics). They are also
asked to write a short comment as a diary and to check their
exhaled CO concentration with the device. Primary care
physicians can monitor their diaries, physical conditions, lecture
progress, and exhaled CO concentration data.

The CASC will be delivered by the study sponsor, CureApp
Inc, Tokyo, Japan, and will be carefully managed to avoid being
used outside the current study at each ingtitution or clinic. A
prescription code specific to each practicing institution or clinic
isrequired to activate the entire system issued by the sponsor,
and the sponsor regularly (at least once a year) performs an
inventory and confirms the devices are not used outside the
research.

Endpoints

The primary endpoint of thisstudy will bethe CAR fromweeks
9 to 12. We hypothesize that the telemedicine group will not
show clinically worse CAR from weeks 9 to 12 than the control
group (threshold of 15%). The CAR isdefined asthe percentage
of individuals continuously not smoking during the specified
period. Wewill also eval uate the following secondary endpoints:
(1) smoking cessation successrate at the points of 4, 8, 12, and
24 weeks, (2) CAR from weeks 9 to 24; (3) changesin the scores
on the mood and physical symptoms scale (MPSS) [24] and
12-item French version of the Tobacco Craving Questionnaire
(FTCQ-12) [25]; (4) Kano Test for Social Nicotine Dependence
(KTSND) score [26] at 8, 12, and 24 weeks; (5) time to first
lapse after thefirst visit; (6) nicotine dependence and cognition
scale (NDCS) score at 12 and 24 weeks; (7) usage rate of the
CASC; (8) qualitative questionnaire about the usability and
acceptability of telemedicine; and (9) the presence of product
problems or adverse events.

The NDCS is a scale for measuring nicotine dependence and
cognitive impairment among smokers. It consists of 8 items,
each rated on a 4-point scale (ranging from 0 to 3). A higher
total score (minimum=0, maximum=24) implies more severe
dependency or cognitive impairment.

Follow-Up Schedule and Data Collection

The follow-up schedule is shown in Table 1. Follow-up visits
will be conducted in each clinic. At the registration visit, we
will record patients baseline profile, Tobacco Dependence
Screening Test [27], BI, Fagerstrom test for nicotine dependence
[28], FTCQ-12, KTSND, MPSS, NDCS, exhaled CO
concentration, and smoking cessation status. The baseline profile
will consist of age, gender, body weight, years of smoking,
number of cigarettes per day, and past medical history. We will
check their FTCQ-12, KTSND (after 8 weeks), MPSS, NDCS
(after 12 weeks), exhaled CO concentration, smoking status,
the frequency of application usage and presence of product
problems, or adverse events at 2 weeks (+1 week), 4 weeks (+1
week), 8 weeks (£2 weeks), 12 weeks (£2 weeks), and 24 weeks
(x4 weeks). The qualitative questionnaire about the usability
and acceptability of telemedicine will be asked only for the
participants in the telemedicine arm at 24 weeks. Each doctor
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at the study site will be responsible for the case report form,
and the monitoring staff, who are employees of the sponsor,
will visit each study site and check the data quality during the
study period.

Statistical M ethods

We will compare al endpoints between the telemedicine and
theface-to-face arms. Baseline characteristics will be described
by means and standard deviations, or medians and interquartile
ranges (for continuous variables), or proportions (for categorical
variables). We will analyze the primary outcome using the full
analysis set (excluding participants who violate the
abovementioned inclusion or exclusion criteria). For all
outcomes, summary statistics and group difference measures
(eg, odds ratios and mean differences) will be presented with
95% Clsand P valuesfrom 2-sided tests (eg, logistic regression
and analysis of covariance).

Patient and Public I nvolvement

Participants in this study were not involved in the design,
recruitment, conduct, or assessment of the study.

Ethics and Dissemination

We will conduct this study in compliance with the Declaration
of Helsinki, Medical Device Good Clinical Practice guidelines,
and all other applicable laws and guidelines in Japan. This
protocol and related documents of all the participating clinics
were approved by the Tokyo-Eki Center-building clinic
institutional review board. Wewill awaysusethelatest version
of the approved documents. We used the SPIRIT reporting
guidelines for submitting this protocol to the journal [29]. We
will disseminate the results at nationa or international
conferences and in a peer-reviewed journal.

Results

As of November 2018, 115 participants with
nicotine-dependency were already recruited and will befollowed
up until January 2019 (24 weeks). We expect al study results
to be available by the end of March 2019.

Discussion

Rationale

This will be the first randomized control tria to evaluate the
efficacy and feasibility of an internet-based video-assisted
smoking cessation support program compared with a
face-to-face program in patients with nicotine dependence. We
expect that the efficacy of the telemedicine smoking cessation
support program (in terms of CAR from weeks 9 to 12) will not
be clinically worse than the face-to-face program.

Recent advances in mobile technologies have dramatically
changed nearly every aspect of our daily lives. Internet services
and smartphone apps play a particularly key role because they
help us directly communicate with each other even when apart.
Nowadays, smartphone and internet-based video communication
have been considered useful tools for improving accessibility
to smoking cessation programs, thereby improving the outcomes
of patients with nicotine dependence. Scott-Sheldon et al
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demonstrated in their meta-analysis that a mobile phone short
messaging service intervention led to substantial benefits for
smoking cessation [30]. Moreover, Carlson et a reported that
a group smoking cessation program delivered via
video-conference technology in arural area of Canada was as
effective as an in-person group program conducted in an urban
area [31]. Thus, we expect that our internet-based smoking
cessation support program will have the potential to be
comparable to the conventional face-to-face program because
it can empower the patients to more conveniently access the
relevant medical information and health care providers.

Study Design

Considering that the aim of this study is to compare different
ways of delivering a standard 12-week smoking cessation
program, a CAR for the last 4 weeks of the treatment period
would be the ideal endpoint. It would also be appropriate to
compare those 2 groups for CAR from weeks 9 to 12 because
a previous phase Il clinical trial on smoking cessation aid
medications, such as varenicline, evaluated CAR for the same
period to assess the efficacy [32].

In this study, we will use the CASC for both arms as it serves
to complement the standard smoking cessation program. A
previous single arm, prospective pilot study showed that the
CASC, in addition to the standard program, led to significantly
higher CAR from weeks 9 to 24 when compared with ahistorical
control group [21]. Currently, there is an ongoing Phase |11
randomized controlled clinical trial to evaluate the efficacy of
the CASC [20]. The standard smoking cessation program in
Japan requires that patients exhaled CO concentration be
measured at each clinic visit [5], and the information on their
CO level is helpful for the primary doctor to give treatment
advice on each visit. The CO checker in the CASC enables all
patients—even those in the telemedicine group—to monitor
their own exhaled CO concentration level a home in the
validated way. Therefore, we believe that the CASC must be
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used in both arms to fairly evaluate the difference between the
telemedicine and face-to-face treatment programs.

Limitations

This study has severa limitations. First, this study will be
conducted in multiple centers, but participants will be limited
to residents in an urban area in Tokyo, Japan, which may limit
the generalizability of the study findings. We might need to
conduct further investigations to apply the study findings to
other cohorts. Second, participants in both groups are going to
use the CASC, but this system has not yet been cleared by the
Pharmaceuticals and Medical Devices Agency. Therefore, the
outcomes for each group must be carefully interpreted because
they might be the result of mixed effects of the study
intervention and the CASC on the standard smoking cessation
program. Nevertheless, since the program in Japan requires
evaluation of exhaled CO concentration at each visit, supplying
participants with the CASC is the only realistic and validated
solution to conduct this study at present. Third, the primary
physicians can prescribe treatment drugs, either varenicline or
nicotine patch, to support the patients in quitting smoking
according to a physician’s discretion. Although the institution
is an alocation factor for equal randomization, the baseline
characteristics of the drug assignment might not be matched
between the 2 arms, which could cause the biased results.

Conclusions

In conclusion, we will test whether an internet-based smoking
cessation support program does not have clinically worse
efficacy and feasibility than a face-to-face smoking cessation
program among patients with nicotine dependence. If we obtain
the expected findings, physicians can offer a more flexible
standard smoking cessation program to patients who might
otherwise give up on the idea of trying such programs. In
addition, this study could be a milestone to expand the scope
of the effective smoking cessation support program, which
might contribute to an improvement of public health and
reduction of medical expenses.
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Abstract

Background: Depressionistheleading cause of disability in youth, with aglobal economic burden of US>$210 billion annually.
However, up to 70% of youth with depression do not receive services. Even among those who do access treatment, 30% to 65%
fail to respond and many dropout prematurely, demonstrating aneed for more potent, accessible interventions. In aprevioustrial,
a single-session Web-based growth mindset (GM) intervention significantly reduced depressive symptoms in high-symptom
adolescents; however, this intervention did not benefit adolescents uniformly. For instance, the intervention reduced depression
in adolescents who reported post intervention increasesin perceived control, but it did not lead to significant depression reductions
in adolescents who reported no significant post intervention increases in perceived control.

Objective: The goal of this project is to test the acceptability and efficacy of a novel, single-session, virtual redlity (VR)
depression intervention—the VR Personality Project—teaching GM, the belief that personal attributes are malleable rather than
fixed. The VR Personality Project was designed to systematically target and increase adolescents’ perceived control by offering
a more immersive, engaging, user-directed intervention experience than the Web-based intervention can provide. By targeting
an identified predictor of intervention response, the VR Personality Project may lead to larger reductionsin depressive symptoms
than existing Web-based mindset interventions.

Methods: Adolescents with elevated depressive symptoms or arecent history of depression (N=159; ages 12 to 16 years) will
be randomized to one of 3 intervention conditions: the VR Personality Project; the Web-based GM intervention tested previously;
or an active, Web-based control. Adolescents and their parents will report on the adolescents' depression symptoms, perceived
control, and related domains of functioning at preintervention, postintervention, and at 3- and 9-month follow-up assessments.

Results: We predict that the VR and Web-based mindset interventionswill both lead to larger reductionsin adol escent symptoms
than the control intervention. Additionally, we predict that the VVR-based single session intervention will lead to larger reductions
in depression than the online mindset intervention and that these symptom reductions will be mediated by increasesin adolescents
perceived control from pre- to postintervention.

Conclusions:  The results may suggest an efficient strategy for reducing adolescent depressive symptoms. One that is
mechanism-targeted, relatively affordable (less than US $200 for a commercially available VR headset, a fraction of the cost of
long-term psychotherapy) and potentially engaging to adolescents experiencing mood-related distress.

Trial Registration: ClinicalTrials.gov NCT0385881; https://clinicaltrials.gov/ct2/show/NCT03858881 (Archived by WebCite
at http://lwww.webcitation.org/78C3roDgA).

International Registered Report Identifier (IRRID): DERR1-10.2196/13368
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Introduction

Background

Psychiatric disorders are the leading cause of disability
worldwide, and 40.5% of thisburden isattributableto depressive
symptoms and disorder. Levelsof depressive symptomsincrease
markedly in adolescence with nearly 20% of the youth
experiencing a depressive disorder between ages 12 and 18
years [1]. Adolescent-onset depression accounts for 66% of
lifetime depression cases and predicts interpersonal problems,
substance abuse, and a 20-fold increased risk of attempting
suicide. Despite this early onset and protracted course, up to
70% of adolescents with depression symptoms and disorders
do not receive services [2-4]. Even among those who do access
psychosocial or medication-based treatment, 30% to 65% fail
to respond [5] and many drop out of clinic-based services
prematurely—after 3.9 sessions on average [6]. Thesefindings
highlight the urgent need for more potent and accessible
interventions for adol escent depression.

Emerging work suggeststhat single-session interventions (SSIs)
can increase accessibility of potent interventions for youth
depressive symptoms and disorders [7]. SSIs include core
elements of comprehensive, evidence-based treatments, but
their brevity makes them easier to disseminate to diverse
settings. Indeed, SSIs can successfully treat youth psychiatric
problems: In a meta-analysis of 50 randomized trials[4], SSIs
for youth psychological problems demonstrated significant
beneficial effects (mean g=.32) across various levels of youth
problem severity, suggesting the potential of SSIs for youths
with diagnosable and subclinical psychopathol ogy. Furthermore,
significant effects emerged even for self-administered (eg,
Web-based) interventions (mean g=.32). Notably, SSIs' overall
effectsare dlightly smaller than those observed for multisession
psychotherapy [8]. However, their high potential to render
services more scalable and accessible—especialy for youths
who might otherwise go without services entirely—could
magnify their benefitsfor youth psychological health onalarge
scale.

One SSl in particular has shown promisein reducing adol escent
depressive symptoms: the growth mindset (GM) SSI, which
encourages youths to view traits and attributes as malleable (a
GM) as opposed to unchangeable (a fixed mindset). Youths
holding fixed mindsets of persona traits tend to report higher
levels of psychopathology [9] and increased internalizing
problems over time [10,11]. Recent research suggests that
encouraging GMsviabrief, targeted interventions can hel p shift
this trgjectory: 30- to 90-min self-administered GM SSIs have
prevented adolescent depression symptoms in nonclinica
samples (OR=.55, with the GM group showing lower odds of
reporting clinically elevated levels of depression 9 months later
[12]). In a randomized controlled trial (RCT) targeting
high-symptom adolescents, a GM SSI led to postintervention
increasesin adolescents' perceived control over behavior (d=.34,
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P<.001) and emotions (d=.19, P=.03) relative to a comparison
(supportive therapy [ST]) SSI [13]. The GM SSl also predicted
steeper 9-month declines in youth depression symptoms per
parent (B=—0.99, P=.047) and adolescent reports (B=—1.37,
P=.03) [14].

Although multiple versions of GM SSIs have been developed
to fit varying settings and populations, they are generaly
self-administered by youths; teach the brain science behind
why it is possible for atrait (eg, personality, loneliness, and
anxiety) to change; include testimonial quotes from peers
reinforcing the possibility of personal change; and involve the
completion of at least one self-persuasion exercise wherein
youths write about how change is possible to help a peer who
isstruggling [15]. Thus, the GM SSI may help remove barriers
to adolescents asking for help and for expanding effort rather
than withdrawing in the face of setbacks and failure.

Despiteits promising effects, it is notable that the GM SSI does
not reduce depression in all adolescents. For instance, in the
most relevant RCT, the GM SSI reduced depressive symptoms
in adolescents who reported postintervention increases in
perceived control over their personal behaviors, but it did not
lead to significant depression symptom reductionsin adolescents
who reported small or no increases in perceived control [16].
Thus, the potency of GM SSls for adolescent depression has
yet to be optimized. Such potency may be advanced by
developing new iterations of GM interventions (GMIs), which
are designed to more systematically target predictors and
mechanisms of clinical outcomes, such as low levels of
perceived control: a predictor and risk factor for depression
[17-21] that GM SSIs have successfully mitigated, both in the
short-term [13] and over time [14]. Such efforts may increase
the promise of GMIsto produce larger, longer lasting symptom
reductions for a greater proportion of youth.

Objectives

Accordingly, the goal of this 3-arm RCT is to evaluate the
acceptability and efficacy of a novel, single-session virtual
reality (VR)-based GM SSI—the VR Personality Project —for
depressive symptoms in adolescents compared with both a
Web-based GM-SSI and an active, Web-based control program.
Immersive VR creates interactive, computer-generated worlds,
which substitute real-world sensory perceptions with digitally
generated ones, producing the sensation of actually being in
new life-sized environments. The last 2 decades have seen a
significant increasein the use of VR technology in mental health
interventions, with research suggesting benefits of VR-mediated
interventions for various anxiety disorders, specific phobias,
posttraumatic stress disorder, substance use, and eating disorders
[22-27], largely through graded exposure to feared stimuli and
situations. VR has al so been extended to the adjunctive treatment
of psychatic symptoms, delivering cognitive rehabilitation, and
socia skills training interventions in ecologically valid virtual
environments[28,29]. For this study, the VR Personality Project
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wasdesigned in collaboration with Limbix Inc to systematically
target and increase adolescents' sense of perceived control by
offering amoreimmersive, active, and user-directed intervention
experience than Web-based GM SSIs have provided. Within
the VR program, participants can exert control over their
intervention experience by actively engaging with characters
in the VR world, autonomously navigating through various
environments and speaking directly to (eg, offering verbal
advice) same-aged peers. By strengthening adolescents
interactions with the program content, lessons, and characters
and providing a more ecologically valid environment (relative
to that offered by a computer-based program) for youths to
rehearse and apply newly acquired skills, the VR Personality
Project may engage an identified predictor of response to GM
SSIs in turn producing larger reductions in depression than
Web-based versions. Thus, the VR Personality Project may
represent a mechanism-targeted, efficient strategy for reducing
adolescent depression: one that is both relatively affordable
(lessthan US $200 for any commercially available VR headset;
afraction of the cost of long-term psychotherapy) and potentially
engaging to adolescents experiencing mood-related distress.

Notably, a recent systematic review of studies evaluating VR
applicationsfor mental health identified only 2 studiesthat have
tested immersive VR mental health treatment approaches; both
were uncontrolled feasibility trials targeting adults [19]. Thus,
to our knowledge, this study will be the first randomized trial
evaluating a brief VR intervention for adolescent depressive
symptoms.

This research has 4 specific aims. Our first aim is to replicate
past research suggesting that GM SSIs can significantly reduce
depressive symptoms in at-risk adolescents. We hypothesize
that adolescents aged 12 to 16 years who participate in a GMI
(Web-based or VR-based) will show larger reductions in
depression symptoms from baseline through the 9-month
follow-up assessment compared with adolescents who receive
an active, Web-based control program.

Our second aim is to evaluate new, single-session, VR GMI
including a comparative efficacy study. Our second aim is to
also evaluate whether the new VR-based GM SSI (the VR
Personality Project) can reduce depressive symptoms in
adolescents, both relative to an active control program and to
the previously tested Web-based GM SSI [13,14]. We
hypothesize that adolescents who participate in the VR—based
GM SSI will show larger reductions in depressive symptoms
from baseline through the 9-month follow-up assessment
compared with adolescents who receive the Web-based GMI
and compared with adolescents who receive the active
Web-based control program.

Our third aim is to test whether shifts in perceived control
mediate intervention effects on adolescent depressive symptoms.
The VR Personality Project was designed to target and increase
adolescents' perceived control by offering a more immersive,
active, and user-directed intervention experience than the
Web-based GM SSI can provide. Thus, the third goal of this
study is to examine whether the VR Personality Project does,
in fact, reduce adolescent depressive symptoms by eliciting
proximal increases in perceived control. We hypothesize that
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the VR Personality Project will lead to larger increases in
immediate postintervention perceived control than the
Web-based intervention from pre- to postintervention and that
theseincreaseswill mediate subsequent reductionsin adol escent
depression across the follow up period.

Our fourth aim isto gauge acceptability of the VR intervention.
Adolescents' perceptions of any intervention can impact
completion rates, program engagement, and ultimately
intervention effectiveness. Thus, an additional aim of this
research is to examine whether adolescents view the VR
Personality Project as more engaging, helpful, and interesting
than the Web-based GMI or the Web-based control intervention.

Methods

Summary of Overall Study Design

Thisstudy will bea3-arm RCT, including 2 active intervention
conditions and 1 active control condition. Study procedures
were preregistered in Clinical Trials.gov before enrollment of
the first participant (NCT03858881; recruitment start date:
March 2019). The Stony Brook University Institutional Review
Board (IRB) hasapproved all study procedures described below.
Participants will be randomly assigned to one of 3 conditions
in equal numbers. We opted for equal allocation across groups
(a relatively conservative approach) rather than weighted
allocation to the active intervention groups, owing to the novelty
of the VR intervention being evaluated and the resulting need
for arigorous, controlled test of its efficacy. After qualifying
for participation based on a phone screen, adolescents (and 1
caregiver per adolescent) will visit the Department of
Psychology at Stony Brook University for a 2-hour laboratory
visit. Adolescents and parents will complete baseline
questionnaires (see below for details). Adolescentswill then be
randomized to receive one of 3 interventions using a
computer-based random number generator: the VR GM
intervention (VR GMI), the online GM intervention (online
GMI), or an online active control program designed to replicate
ST and tested previously [13,14]. Immediately after intervention
completion, adolescents will complete a postintervention
guestionnaire battery. Adolescents and parents will then be
asked to complete online follow-up questionnaire batteries 3-
and 9-month postintervention.

Subjects, Projected Screen Failure Rate, and Power
Analysis

We intend to recruit 159 adolescents aged 12 to 16 years
(inclusive). G* Power 3.1 ( University of Duesseldorf) was used
to cal cul ate the sample size needed to achieve sufficient power,
(1- B) to detect mean group differences (based on an omnibus
F test) of small (.2), medium (.5), and large intervention effects
(.8) on depression symptoms, measured continuously, with
alpha=.05 and power at 0.80 for a 3-arm randomized trial.
Sample sizes calculated were 969, 159, and 66 for effects of .2,
.5, and .8, respectively, for an omnibus one-way analysis of
variance (ANOVA). Power to detect asmall effect sizeisideal,
but logistical constraints necessitate amore conservative sample
size. The sample size of 159 (53 per SSI condition) reflects
power to detect a medium (d=.5) between-group effect size.
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Detailed Study Procedures

Recruitment and Screening

Youth participants will be recruited from community groups,
after-school and extracurricular programs, parent organizations,
private psychiatric and pediatric primary care clinics, and
religious organizations in the Stony Brook area. Eligibility for
participation will be ascertained through a parent phone screen
conducted by a trained member of the research team. Parents
will beinformed at the end of the phone screen whether or not
their adolescent qualifies for study participation. Youths must
be living with at least 1 parent or legal guardian and both must
speak English well enough to complete study interventions.
Additional inclusion criteriawill include the following: (1) the
youth is aged 12 to 16 years (inclusive) with 1 parent willing
to participate (2) the youth reports el evated depressive symptoms
(>80 percentile for age and sex, reflecting subclinical or higher
symptom elevations) based on the parent-report version of the
Children’s Depression Inventory-2 (CDI-2). Exclusion criteria
will include intellectual disability (based on parent report) and
hospitalization of the adolescent within the past 2 months for
suicide attempt or self-harm, astheinterventionsbeing evaluated
in this study are not designed for youth with acute medical or
psychiatric need. Concurrent treatment will not preclude
eigibility. Youths prone to seizures will aso be digible to
participate; risks of participating will be discussed with
prospective participants and families before study participation.
This study will focus on youth aged 12 to 16 years because
depression increases markedly in adolescence, and youth in this
age range have responded well to GMI [13,14].

Laboratory-Based Study Session

On the basis of the parent phone screen, parents of eligible
youths will be invited to schedule a laboratory-based study
session, which they and their adolescent will attend together.
This session will last approximately 2 hours and will be led by
2 research assistants at the postbaccalaureate, master’'s, or
advanced undergraduate level. Before guiding participants
through the study, each research assistant will have received
individual training from the principal investigator in each step
of the study protocol, including 2 start-to-finish practice runs
with mock participants.

At the start of this laboratory-based study session, the youth
and parent will have the opportunity to provide consent or
parental permission and youth assent; all study procedureswill
be explained to the family at thistime, and the youth and parent
will be reminded that they can choose to leave the study at any
time. After providing parental permission and youth assent,
study procedures will begin. The youth participant will be
escorted to a separate room by a member of the study team to
complete study procedures; the parent will remain in the room
in which consent and assent was obtained to complete his or
her portion of the study procedures (ie, aquestionnaire battery).
One member of the study team will remain with the youth for
the duration of the session; a second member of the study team
will provide instructions to the parent and remain available to
answer any additional questions the parent has during the
laboratory visit.
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After consenting, youthswill be asked to complete a battery of
guestionnaires (detailed bel ow) via Qualtrics, asecure collection
platform. Subsequently, arandom number generator (embedded
within the last dlide of the Qualtrics survey including youths
baseline questionnaires) will be used to assign youths to one of
3 intervention conditions: VR GMI, Web-based GMI, or
Web-based ST. No personally identifying data or information
will be collected during intervention administration.

Notably, for youths randomly assigned to the VR GMI, both
the youth and experimenter will be aware of the condition
assignment (only one of the 3 programs involves VR
technology). However, for youths randomly assigned to either
of the 2 Web-based interventions neither the youth nor the
experimenter will be aware of which Web-based intervention
they received; randomization to these 2 conditions will occur
without experimenter involvement as part of the youth’s
Qualtrics survey.

Interventions

Web-Based Growth Mindset | ntervention

The Web-based GMI [13,14], called Project Personality, is
delivered via Qualtrics and takes approximately 30 min to
complete. All intervention activities are self-administered by
the youth and delivered in a Web-based format, including
illustrations and audio-recordings of text. Intervention content
is designed to maximize relevance for youths experiencing
symptoms of depression, including excessive sadness and
hopel essness. The intervention includes 5 components: (1) an
introduction to the brain, including a lesson on the concept of
neuroplasticity, describing how and why our behaviors are
controlled by thoughts and feelingsin their brains, which have
potential for change; (2) written testimonials from older youths
who describe their beliefs that people’s personal traits (eg,
sadness and anxiety) are malleable, given the brain’s plasticity;
(3) additional vignetteswritten by older youths, describing times
when they used GMsto persevere through social and emotional
sethacks; (4) a summary of scientific studies suggesting that
personality can, and often does, change in positive ways over
time; and (5) exercises in which the participants write notes to
peers, drawing on scientific information to describe the
malleability of people's persond traits.

Virtual Reality Growth Mindset I ntervention

The VR intervention, called the VR Personality Project, will be
administered through an adjustable VR headset that includes a
stereoscopic display powered by a Samsung smartphone (Galaxy
S6TM) mounted on alightweight (345 g) wireless, off-the-shelf
head-mounted display with a101-degreefield of view for users
(Samsung Gear Virtual Reality (VR)™). A focus wheel on the
VR goggles will be adjusted to find a comfortable focal length
for each participant. Sound is delivered through the
head-mounted display. A lightweight (295 g) wireless Bluetooth
controller (MOGA PROTM POWER controller) that requires
only one hand to operate will be used by each adolescent to
interact with the VR environment. For infection control reasons
and because the same hardware will be used for all participants,
disposable coveringswill be used on the head-mounted display.
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All equipment will be cleaned between participants using
disposable wipes and dried for at least 20 min.

Similar to the Web-based analogue, the VR Personality Project
takes approximately 30 min for youths to complete. It contains
each of the components included in the Web-based GMI,
including a lesson on neuroplasticity (Figure 1); testimonials
from older peers; information about research suggesting the
malleability of personal traits (Figure 2); and a self-persuasion
exercise wherein the participant provides adviceto astudent in
the VR environment who has just experienced a peer-related
setback. Content is delivered by characters in the VR
environment (adolescent and adult actors hired and filmed for
the creation of this intervention), who are matched to an
adolescent’'s self-identified gender identity for a more
personalized experience (Figure 3). These characters help guide
the youth participant through each stage of the program,
providing scientific information and personal stories. The
primary difference between the VR and Web-based GMI
involvesthe content delivery system and, by extension, the level
of immersion each intervention offers. The VR program is
designed to be immersive, fun, and interactive; the youth have
an opportunity to choose to speak to various scientists and

Schleider et &

students within the VR environment and can navigate from one
sceneto the next; by contrast, in the online program, participants
are automatically exposed to a series of text-based activities.
Additionally, the VR Personality Projects provides participants
the opportunity to provide advice (by speaking aloud to a
student) in the VR environment, immediately after the student
experiences a setback. Thus, the intervention offers a more
self-directed, active experience for participants, as opposed to
the passive experience of progressing through a largely
text-based online program. Distinctions and similaritiesin user
experience and content between the Web-based and VR GMIs
areoutlined in Table 1.

Youths who become dizzy or experience discomfort during the
VR experience will be permitted to take breaks, or stop
participating, at any time. Generally, glasses fit within the VR
headset and may be worn during the intervention; however, the
choice to wear or remove glasses (for participants who wear
them) will be made on a person-to-person basis, based on
personal preference and comfort. Youths will be reminded of
thisat the start of the laboratory on and again before starting
the VR experience for those randomized to this condition.

Figure 1. Screen Capture from VR Personality Project — lesson on neuroplasticity.
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Figure 2. Screen Capture from VR Personality Project —a“ scientist” describes research suggesting the malleability of personal traits.

Figure3. Screen Capturefrom VR Personality Project. 3a: Partici pants select gender identity. 3b: Peer guidesfor adolescentswho are male-identifying.
3c: Peer guides for adolescents who are femal e-identifying. Adolescents who select “another identity” or “rather not say” encounter peer guides shown

in panel 3b.
3a. *— —
female
W e ——
another rather
identity not say
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Table 1. Similarities and differences between the virtual reality (VR) and computer-based personality project interventions.

Intervention design feature

Virtual reality personality project

Computer-based personality project

Délivery format

Personalization of intervention content

Degree of user choice

Core program content

Structure of “saying-is-believing” activity

Immersive, 360-degree virtual reality environments

Charactersin program vary in age, gender identity
by participant-selected age and gender identity

Participants select when to proceed to subsequent
intervention sections; where to focus attention and
which characters to speak to in avariety 360-degree
environment; how many questions to ask program
characters; and whether to engage in each interven-
tion activity

L esson on neuroplasticity and the brain; psychoedu-
cation regarding links between thoughts, feelings,
and actions; peer and scientist testimonials, “ saying-
is-believing” activitiesto solidify learning. Delivered
by characters and computerized animationsin various
VR environments.

Participants witness a program character undergo an
in-vivo stressor related to depressive symptoms.
Participants (a) describe how they themselveswould
feel, were they to experience a similar stressor, by
speaking out-loud to the VR program guide, and (b)
offer advice to help this character cope more effec-
tively with the setback, again by speaking out-loud
to the program character. Participants select when to

Computer-based program delivered via Qualtrics
survey

Static program content; no personalization by user
characteristics

Participants select when to proceed to subsequent
intervention sections and whether listen to audio-
recordings of written intervention text

L esson on neuroplasticity and the brain; psychoed-
ucation regarding links between thoughts, feelings,
and actions; peer and scientist testimonials, “ saying-
is-believing” activities to solidify learning. Deliv-
ered viawritten text and accompanying audio-
recordings of text.

Participants read about a peer undergoing a stressor
related to depressive symptoms. Participants (a)
write about how they themselves would feel, were
they to experience a similar stressor, and (b) offer
written adviceto help this peer cope more effective-
ly with the setback (using newly-gleaned knowledge
about personality and the brain).

begin and stop speaking.

Web-Based Supportive Therapy

The Web-based ST [13,14] intervention, called the Sharing
Fedlings Program, is delivered entirely via Qualtrics, is
self-administered by youths, and takes approximately 30 min
to complete. It is structurally similar to the Web-based GMI,
but it isdesigned to mimic ST. The goals of the ST intervention
areto encourage youthsto identify and expressfeelingsto close
others; the intervention does not teach or emphasize specific
skills or beliefs. In a previous trial, ST led to smaller
improvements in adol escent stress recovery, perceived control,
and internalizing problems compared with a GM program
[13,14]. The ST SSI is designed to control for nonspecific
aspects of intervention, including engagement in a computer
program. It includes the same number of reading and writing
activities as the Web-based mindset intervention; it also mirrors
the Web-based mindset intervention’s structure, including
vignettes written by older peers describing times when they
benefited from sharing feelings with close others. Immediately
following intervention completion, all youths (regardless of
condition assignment) will be asked to compl ete the same battery
of questionnaires immediately postintervention to index
immediate shiftsin proximal outcomes.

After both the youth and the parent have completed their
respective portions of the study, the laboratory visit will
conclude. All study participants will be offered referral
information for psychotherapy and/or pharmacol ogic treatment
at Stony Brook and the surrounding community. Participants
will not be excluded from completing study procedures if they
begin receiving treatment for psychological distress during the
study.

https://www.researchprotocols.org/2019/7/e€13368/

Before the youth and parent leave the laboratory, study
personnel will inspect the youth and parent questionnaire
responses on items inquiring about suicidal ideation. If thereis
any indication of adolescent suicidal ideation during the
laboratory session, risk assessmentswill be conducted by trained
study personnel. In the event that a participant is in imminent
danger to themselves or others, their accompanying parent will
be informed. Study personnel will meet with the family to
establish a safety plan. In the event of reported, active suicidal
ideation or plan, the family will be accompanied to the
Psychiatric Emergency Program at the nearby University
Hospital.

Participant | ncentives

Upon completing the 2-hour laboratory-based session,
participating families will receive one US $30 Amazon gift
card, for arate of US $15 per hour, the standard rate approved
by the University IRB and consistent with minimum wage in
New York State. When each parti cipating adol escent and parent
complete the 3-month follow-up questionnaire, the family will
receive a US $10 Amazon gift card, again based on a US $15
per hour rate. Similarly, when the adolescent and parent both
complete the 9-month follow-up questionnaire, the family will
receive a final US $10 Amazon gift card. Thus, tota
compensation for participating in this study is US $50.

Follow-Up Assessments

To enable evaluation of the interventions' effects on depressive
symptoms and secondary study outcomes over time, each
adolescent and parent will be invited to complete
Qualtrics-based questionnaire batteries, including the same
guestionnaires asthose they completed at their initial |aboratory
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session. Links to Qualtrics surveys will be sent to families at
3- and 9-month follow-up points. Surveys may be conducted
viaphone at thefamily’s request. Familieswho do not complete
thefollow-up questionnaireswithin 3 days of receipt will receive
up to 3 reminder messages from the research team to encourage
survey completion.

Notably, logistical constraints necessitated our limiting the
number of follow-up assessments in this study to 2 per family
(at 3- and 9-month postintervention), and analyses were planned
accordingly (see below for a more thorough description). We
elected a final follow-up assessment at the 9-month mark to
maintain consistency with previoustrials of GMI [13,14].

After the study is complete, an aggregate results summary will
be emailed to families. Condition assignment will be revealed
at thistime, and all youthswill receive accessto both Web-based
interventions. Youths who did not receive the VR program will
be invited to complete the intervention at Stony Brook
University.

Questionnaires

Table 2 displays atimeline of all study procedures, including
points at which each questionnaire will be administered to
parents and/or youths. All questionnaires are detailed below.

Family and Treatment History Questionnaire

Parents will report demographic, family, and other background
information (eg, age, sex, race, childhood adversity exposure,
and mental health treatment history). Parentswill also complete
the 4-item Pubertal Devel opment Scale [30] with regard to their
adolescent, given the well-documented effects of puberty on
depression onset.

Children’s Depression | nventory-2

Adolescent depressive symptom severity will be assessed using
the CDI-2 [31] child form (youth-report) and parent forms
(parent-report). The CDI-2isareliable, valid measure of youth
depression severity, normed for youth age and sex and yielding
raw and T scores. Changes in youth-report CDI-2 scores from
baseline to each of the follow-up assessments (3-month and
9-month) will serve asthe primary index of intervention effects.
Changes in parent-report CDI-2 scores from baseline to each
of thefollow-up assessments (3-month and 9-month) will serve
as a secondary index of intervention effects. The CDI-2 will
not be administered to youths or to parents immediately
postintervention, as we do not expect depressive symptom
change to occur within the span of 1 study session. Changesin
scores on other assessments will serve as secondary outcomes.

Screen for Child Anxiety and Related Disorders

Given high comorbidity between depression and anxiety [32],
anxiety symptomswill be assessed at baselineand all follow-ups
(except postintervention) using the Screen for Child Anxiety
and Related Disorders-Child and -Parent versions
(SCARED-C/SCARED-P): a 41-item self-report measure
[33,34]. Youths and parents, respectively, rate (0 to 2) the degree
to which statements describing anxiety symptoms are true about
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them or their adolescent. Higher summed SCARED-C and
SCARED-P total scores indicate greater adolescent anxiety
Severity.

Primary Control Scale for Children

Theprimary control scalefor children (PCSC) [35] isa24-item
scale measuring youths' perceived ability to influence or alter
objective events or conditions through personal effort. Youth
rate agreement with statements about their ability to exert
primary control (eg, “1 can do well ontestsif | study hard” and
“| can get other kidsto likemeif | try”). The PCSC has shown
acceptable internal consistency, 6-month test-retest reliability,
and inverse relations to adolescent depression severity.

Secondary Control Scale for Children

The secondary control scale for children (SCSC) [19] is a
20-item scale measuring youths' perceived ability to shape the
personal impact of objective conditions on oneself by adjusting
oneself tofit those conditions. Youth rate agreement with items
reflecting various kinds of secondary control such as adjusting
cognition (*When something bad happens, | can find away to
think about it that makes mefedl better”). The SCSC has shown
acceptable reliability and validity in alarge youth sample.

Implicit Personality Theory Questionnaire

The Implicit Personality Theory Questionnaire [36] asks the
youth to rate the extent of their agreement with 3 statements
linked to the malleability of personality, using a1 to 7 Likert
scale (eg, “Your personality is something about you that you
can't change very much™). Higher mean scores on these 3items
indicate a stronger fixed personality mindset, a lower score
indicates a stronger growth personality mindset. Both youths
and parentswill report their mindsets of personality in thisstudy.

University of California Los Angeles Loneliness Scale

The UCLA Loneliness Scale [37] is awidely used self-report
scale of loneliness in adolescents. The 20-item version will be
used in this study. Adolescents rate how often they experience
loneliness in various contexts (eg, “How often do you fed part
of agroup of friends?’ and “How often do you feel thereisno
one you can turn to?"). Higher scores indicate higher levels of
loneliness.

Beck Hopelessness Scale—Short Version

The Beck Hopelessness Scale (BHS)-4 [38] is a shortened
version of the 20-item BHS[39] designed for brief psychological
screening purposes. The4 itemson thismeasureare* My future
seemsdark to me”; “Thingsjust won't work out the way | want
them to”; “There is no use in really trying to get something |
want because | probably won't getit”; and “| feel that thefuture
is hopeless and that things cannot improve.” On each item,
participants rate their agreement from 0 to 3, resulting in a
maximum of 12 points in total (higher scores indicate higher
levels of hopelessness). The short version of the BHS has high
internal consistency (alpha=.85) and correlates highly with
measures of depressive symptoms, as well as the full-length
BHS, in large studies of clinical and community samples [40].
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Table 2. Schedule of enrollment, interventions, and assessments.

Schleider et &

Schedule

Study period

Enrollment Allocation Post-allocation Close-out
(baseline) (9 months)

Interventionad- Immediate post- 3 months
ministration intervention

Enrollment

Eligibility screen
Informed consent/assent

Allocation

Interventions®

VR GMI¢
Web-based GM |9

Web-based ST®

Assessments

Youth self-report
Children's Depression Inventory 2-Youth
Screen for anxiety related disorders-Youth
Primary control scale for children
Secondary control scale for children

Beck Hopelessness Scale-Short form

UCLA' Loneliness Scale-Version 3
Implicit personality theories questionnaire
Attitudes toward therapy scale
Program feedback scale

Parent report
Family demographics, youth treatment history
Children's depression inventory 2-parent
Screen for anxiety related disorders—parent
Implicit personality theories questionnaire
Attitudes toward therapy scale
Brief symptom inventory-18

| |
| X X X X X X X X

|
X X X X X X

X X X X X X X X
X X X X X X X X

|

|
X X X X X
X X X X X

3ot applicable.
BEach ~30 minutesin length; randomized to receive 1 of 3.
%R GMI: virtual-reality growth mindset intervention.
deml: growth mindset intervention.

ST: supportive therapy.

fucLA: University of CaliforniaLos Angeles.

Brief Symptom I nventory 18

The Brief Symptom Inventory (BSI)-18 [41] isavalid, reliable
screening tool for adult (here, parental) psychological distress.
Adult respondents rate endorsement of 18 physical and
emotional complaints on a 0 to 4 Likert scale. The BSI-18
includes 3 subscales for somatic, anxiety, and depressive
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symptoms. Thetotal sum scoreyields an additional total distress
score.

Attitudes Toward Therapy

Attitudes toward psychotherapy [42] will be assessed using a
single item for youth and parents: “Lots of kids deal with
difficult emotions at onetime or another. On ascalefrom 1 (not
a al helpful) to 10 (extremely helpful), how helpful do you

JMIR Res Protoc 2019 | vol. 8 | iss. 7 [e13368 | p.22
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

think therapy or counseling would be for you (your child) in
coping with these kinds of problems?’

Program Feedback Scale (Designed for This Study)

To assessthe acceptability of each intervention program, youths
will be asked to complete questions regarding their experience
with the intervention to which they were assigned. Questions
inquire about how much they enjoyed the program; whether

Schleider et &

they understood the program; whether they would recommend
the program to a friend; and whether they found the program
easy to use. The Program Feedback Scale was developed
specifically for this study; several items from the Scale were
drawn from previousresearch [13,14] but othersare new to this
study and have not been used previously. All itemsareincluded
in Textbox 1.

Textbox 1. Program Feedback Scale items. Itemsrated on a 0 (really disagree) to 4 (really agree) scale unless otherwise specified.

« | enjoyed the program

« | understood the program

«  Thisprogram was easy to use

o | tried my hardest during the program

« | think the program would be helpful to other kids my age

« | agree with the program’s message

« | would recommend this program to afriend going through a hard time

«  What did you like about the program? Please share as many true thoughts and feelings as you would like (free response)

«  What would you change about the program? Please share as many true thoughts and feelings as you would like (free response)

Timelinefor Data Collection and Results Reporting

Data collection began in March 2019 and is projected to be
complete by December 2021. Thus, we intend to report results
by Spring of 2022. Upon completion of data collection and
publication of results, deidentified participant-level data will
be made publicly accessible.

Results

Aim 1. Attempt to Replicate Past Research

We will use mixed-effects linear models to test the hypothesis
that interventions teaching GM (either VR or Web-based)
predict reductions in adolescent depressive symptom severity
(primary study outcome), per both adol escent and parent reports,
relative to Web-based ST. Our study design, including 3
assessment points is structured to alow for detection of linear
intervention effects. Wewill run additional mixed-effectslinear
models to assess whether interventions teaching GM predict
larger improvements in secondary study outcomes (perceived
primary and secondary control, hopelessness, loneliness,
attitudes toward psychotherapy, and parent psychopathology)
versus Web-based ST. Intervention condition will be a binary
predictor variable in these models, with the VR GMI and
Web-based GMI groups collapsed into asingle GM intervention
group. Potential covariates will include family income, age,
sex, and time (baseline, postintervention where applicable, and
3-month and 9-month follow-up); each possible covariate will
beincludedin analysesif it showsasignificant association with
a model outcome at baseline or any follow-up point (such
associations are unlikely to occur, given randomization
procedures, but remain possible). Modelswill include arandom
intercept and slope, an autoregressive error structure, and use
full information maximum likelihood (FIML) estimation to
address missing data. We will create 2 orthogonal planned
contrasts for testing intervention effects. One planned contrast

https://www.researchprotocols.org/2019/7/e€13368/

will examine whether the 2 active GM conditions differ from
the ST control condition, whereas the other planned contrast
will examine whether the VVR-based intervention outperforms
the Web-based intervention. A significant (P<.05) interaction
between the first contrast and time would indicate that
interventions teaching GM predicted significantly different
9-month change in an outcome relative to the control ST
condition. We will aso replicate these analyses for the most
central symptoms of adolescent depression identified in previous
analyses (sadness, self-hatred, and loneliness) and use
Holm-Bonferroni corrections for multiple comparisons.

Aim 2: Evaluate New, Single-Session, Virtual Reality
Growth Mindset I ntervention

Asfor Aim 1, we will use mixed-effects linear models to test
the hypothesis that VR-GMI predicts greater reductions in
adolescent and parent-reported depressive symptom severity
(primary study outcomes), as well as perceived primary and
secondary control, hopelessness, loneliness, attitudes toward
psychotherapy, and parent psychopathology (secondary
outcomes), relative to (1) the Web-based GM program, (2) the
control program, and (3) either program, when combined into
asingle, non-VR intervention group. Models will be structured
asdescribedin Aim 1. A significant (P<.05) interaction between
the second orthogonal contrast mentioned in Aim 1 and time
would indicate that interventions teaching GM predicted
significantly different 9-month change in an outcome relative
tothe control ST condition. Wewill also replicate these analyses
for the most central symptoms of adolescent depression
identified in previous analyses (sadness, self-hatred, and
loneliness [43]) and use Holm-Bonferroni corrections for
multiple comparisons.

Aim 3: Test Mediation Through Perceived Control

To test whether the VR intervention and the Web-based GM
intervention reduces youth-reported depressive symptoms
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through proximal increasesin perceived control, we will conduct
multiple mediation analyseswhich involve simultaneousindirect
effects by multiple variables[44]. Thisapproach allowsfor both
an analysis of the total indirect effect (the aggregate indirect
effect of all the candidate mediators under investigation) and
analyses of specific indirect effects (ie, of each mediator under
investigation). For mediation models assessing perceived
control, we will use postintervention data to assess candidate
mediators and 9-month follow-up data to assess depressive
symptoms. In each model, the predictor variable will be
intervention condition (in Model 1, VR versus Web-based GM
intervention; in Model 2, VR versus Web-based ST; and in
Model 3, Web-based GM versus Web-based ST); the
simultaneous mediator variables will be postintervention
perceived behavioral control and postintervention perceived
emotional control. We will use bias-corrected bootstrapping to
test the significance of specific and total indirect effects within
the mediation model. Bootstrapping has the advantage of high
statistical power without assuming multivariate normality in
sampling distributions, enabling parsimonious analysis of one
or several candidate mediators [44,45]. The lavaan package
version 0.5-16 in R version 2.15.1, which is capable of testing
both multiple and single mediator models using FIML
estimation, will be used for mediation tests [46]. To test for
indirect effects of candidate mediators, parameter estimates of
total and specificindirect effectsare generated, along with their
Cl, using 1000 to 20,000 random bootstrapped samples. We
will specify 5000 resamples in this study per Preacher and
Hayes [32] recommendations. If the 95% bias-corrected CI for
atotal indirect parameter estimate does not contain 0, then that
indirect effect can be considered statistically significant,
demonstrating mediation [44,45]. Using this approach, this
study will be sufficiently powered to detect significant indirect
effectsin each model (bias-corrected Clsfor a2-mediator model
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show .80 power for samples of 50 and over .90 for samples of
100 [46,47]).

Aim 4: Gauge Acceptability of the Virtual Reality
I ntervention

A series of between-group ANOVASs will be used to evaluate
differences by intervention condition assignment in
adol escent-reported intervention acceptability. Specifically, we
will examine group-level differences in adolescents mean
ratings on each continuoudly rated item from the Program
Feedback Scale. Specific contrasts comparing groups will be
examined, should significant overall mean differences emerge
on any item.

Discussion

The objective of this 3-arm randomized trial is to evaluate
whether a single-session, immersive VR intervention teaching
GM —thebelief that personal traits and attributes are malleable
as opposed to fixed—can reduce depressive symptoms in
high-risk adolescents compared with a Web-based GMI and an
active Web-based control. Secondary aims are to evaluate the
VR program’s effects on other types of adolescent symptoms
and functioning, including anxiety, perceived control, and
hopel essness; to eval uate a possible mechanism through which
the VR might reduce depression symptoms (ie, by increasing
adolescents' sense of perceived control); and to assess the VR
program’s acceptability relative to the Web-based interventions.
Results will gauge the promise of the VR Personality Project
asabirief, highly engaging, and mechanism-targeted intervention
for reducing adolescent depressive symptoms. Given the
increasing levels of adolescent depressive symptoms in recent
years [2] and variable efficacy and accessibility of existing
interventions|[3,8], results of thistrial may suggest apromising
new approach, using immersive VR technology, to reducing
depression in youth.

Direct costs for the aforementioned clinical trial will be funded by Limbix; however, no Limbix staff are involved in clinical

research procedures.
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SSI: single-session intervention

ST: supportive therapy

VR GMI: virtua-reality growth mindset intervention
VR: virtual redlity
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Abstract

Background: Although smartphone-based clinical training to support emergency caretraining ismore affordable than traditional
avenues of training, it is still initsinfancy and remains poorly implemented. In addition, its current implementations tend to be
invariant to the evolving learning needs of the intended users. In resource-limited settings, the use of such platforms coupled with
serious-gaming approaches remain largely unexplored and underdevel oped, even though they offer promisein terms of addressing
the health workforce skill imbalance and lack of training opportunities associated with the high neonatal mortality ratesin these
settings.

Objective:  This randomized controlled study aims to assess the effectiveness of offering adaptive versus standard feedback
through a smartphone-based serious game on health care providers' knowledge gain on the management of a neonatal medical
emergency.

Methods: The study is aimed at health care workers (physicians, nurses, and clinical officers) who provide bedside neonatal
care in low-income settings. We will use data captured through an Android smartphone-based serious-game app that will be
downloaded to personal phones belonging to the study participants. The intervention will be adaptive feedback provided within
the app. The data captured will include the level of feedback provided to participants as they learn to use the mobile app, and
performance data from attempts made during the assessment questions on interactive tasks participants perform as they progress
through the app on emergency neonatal care delivery. The primary endpoint will be the first two complete rounds of learning
within the app, from which theindividuals' “learning gains’ and Morris G intervention effect size will be computed. To minimize
bias, participants will be assigned to an experimental or a control group by awithin-app random generator, and this process will
be concealed to both the study participants and the investigators until the primary endpoint is reached.

Results: Thisproject wasfunded in November 2016. It has been approved by the Central University Research Ethics Committee
of the University of Oxford and the Scientific and Ethics Review Unit of the Kenya Medical Research Institute. Recruitment and
data collection began from February 2019 and will continue up to July 31, 2019. Asof July 18, 2019, we enrolled 541 participants,
of whom 238 reached the primary endpoint, with afurther 19 qualitative interviews conducted to support evaluation. Full analysis
will be conducted once we reach the end of the study recruitment period.

Conclusions: This study will be used to explore the effectiveness of adaptive feedback in a smartphone-based serious game on

health care providers in alow-income setting. This aspect of medical education is alargely unexplored topic in this context. In
thisrandomized experiment, therisk of performance bias acrossarmsis moderate, given that the activeingredient of theintervention
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(ie, knowledge) is alatent trait that is difficult to comprehensively control for in area-world setting. However, the influence of
any resulting bias that has the ability to alter the results will be assessed using alternative methods such as qualitative interviews.

Trial Registration: Pan African Clinical Trials Registry PACTR201901783811130; https.//pactr.samrc.ac.za/Trial Display.

aspx?Triall D=5836
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2019;8(7):€13034) doi:10.2196/13034

PRR1-10.2196/13034

KEYWORDS

neonatal mortality; education; emergency medical services; global health; smartphone; feedback; health workforce; devel oping

countries

Introduction

Background

In low-income contexts such as Sub-Saharan Africa, the need
for health workers to provide care for themselves is more
frequent than that in middle- and high-income settings and can
be associated with negative neonatal outcomes [1]. Of the
estimated 2.9 million neonatal lives (from birth through day 28)
lost each year globally, Sub-Saharan Africa has the highest
overal risk of death within thefirst 24 hours of life and accounts
for 37% of the global neonatal deaths[1]. Thisis compounded
by severe workforce shortage, coupled with the health workforce
skill imbalance and maldistribution, and a lack of training
opportunities [2,3]. Additional training is needed to better
prepare health providers in these facilities to provide effective
emergency pediatric and neonatal care [4,5]; however,
unfortunately, face-to-face training costs between US $80 to
$300 per person per day and is difficult to deliver at scale [6].
A face-to-face course developed in Kenya (Emergency Triage,
Assessment and Treatment plus admission care [ETAT+]) [7,8]
has been successfully used to provide training in Kenyaaswell
as eight other low-income countries [9]. ETAT+ has aready
been used to train over 5000 health care workers and 2000
medical students across Kenya, Uganda, Rwanda, Zimbabwe,
Zambia, Maawi, Tanzania, Sierra Leone, and Myanmar. It is
part of the undergraduate medical training curriculum in medical
schools in East Africa [10]. The aim of the ETAT+ is to
familiarize health workers with clinical guidelines and the
necessary knowledge and skills for triaging all sick children
when they arrive at a health facility into emergency cases with
priority signs or nonurgent cases and to provide emergency
treatment for those with life-threatening conditions [11]. Only
a small fraction of trained health providers have received the
basic requisite skills training for newborn resuscitation in this
context [12,13]. New strategiesare therefore required to improve
access for over 1 million health providers across Africa, and
training approaches need to be updated efficiently asguidelines
change and be ableto capture dataon how many health workers
aretrained [14,15].

Thereislittle evidence to support theimplementation of learning
interventions that are relevant to the context of low-income
settings, which takes into account health workers' initial and
continuing clinical training needs and adapts learning content
in light of skill mastery and performance as they continue to
develop knowledge through it [15-18]. Within low-resource
contexts, investigation of learner models (ie, a cognitive model

http://www.researchprotocols.org/2019/7/e13034/

that triesto model observed student learning behaviors) needed
to support tail ored instruction based on predicted learner’ s skill
mastery in clinical settings is required [19], as adaptive
instructional support has been shown to significantly outperform
teacher-led large-group instruction, nonadaptive computer-based
instruction, and paper-based instruction in producing learning
gainsin high-resource settings outside clinical care [19].

Several health care training apps have been developed to date,
and the approaches used therein can broadly be divided into
two categories. Some replicate existing teaching strategies “on
ascreen,” for example, by providing questions and answers for
exam practice or displaying of textbook graphics. Others take
advantage of features specific to mobile devices, examples of
which include the ability to respond to user choices with
different pathways or the use of animationswith which the user
can interact [15]. Serious games, which are digital games with
a specific, applied purpose (other than entertainment) that can
be played on mobile phones, are one such way of providing
training with the potential to affect health outcomes [20]. The
rationalefor using seriousgamesisthat, similar to “first-person”
computer games, emergency care training should enable health
workers to follow highly structured pathways (such as clinical
care algorithms) with pieces of information (cues) sought at
each step, which determinethe correct actionsto perform. With
both clinical training and performance in computer games,
executing cue-response sequences perfectly, rapidly, and
automatically demonstrates mastery. This type of mastery has
been shown to support effective clinical care delivery, but the
required frequency of rehearsal in this approach is difficult and
expensive to maintain for face-to-face training [21]. By using
a serious gaming approach, users may be more motivated to
repeatedly play the serious game, using incentives such as
rewards, increasing difficulty, and scores—techniquesthat have
been successfully used to encourage repeated gameplay in
nonserious computer games. There is a scarcity of evidence
from studies eval uating and assessing serious gaming approaches
using smartphonesin health caretraining in low-income settings,
but this topic was recently highlighted in the most recent
systematic review [22,23].

Effortsto implement innovative educational interventions, which
increase the number of well-trained health providers, are yet to
capitalize on digital learning approaches that model learners
knowledge statesto provide individualized instruction and have
been shown to have considerable positive effects on learning
outcomes in other subject areas [5,24,25]. The Life-Saving
Instruction for Emergencies (LIFE) project is developing an
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approach to create serious games for low-cost smartphones
initially to provide training for care of very sick newborns and
children. The game evolves the scenario-based teaching model
that isused in thetraditional face-to-face ETAT+ course already
described.

The potential for utilizing the digital and reusable nature of
interventions such as LIFE, to personalize the way health
workers learn and receive feedback on their performance on
which they can base futurelearning, achievelearning objectives,
and develop their skills is still underexplored and unknown
[18,22]. Additionally, the use of smartphones as experimental
tools offers access to a wider pool of study participants due to
their ubiquitous nature [26]; can minimize the cost of
implementing, evaluating, and scaling an educational
intervention such as LIFE in a resource-constrained context
[15], and has been shown to raise learners' interest in knowledge
interventions [27].

Objectives

The primary objective of this randomized experiment is to
investigate whether adaptive individualized feedback is superior
to standardized feedback in smartphone-based emergency
neonatal caretraining. We hypothesize that health care providers
randomized to receive adaptive feedback will have asignificant
improvement in learning gai ns as compared to those randomi zed
to receive standardized feedback.

Methods

Study Design

Thestudy (trial registration: Pan African Clinical Trials Registry
PACTR201901783811130) will have a parallel-group
double-blinded randomized experiment design with an allocation
ratio of 1:1. The participants will be randomized to the
intervention or control group when they launch the
android-based training app for the first time on their individual
smartphone devices.

Eligibility Criteria

Health care workers who are in nursing, clinical, or medical
professional cadresthat offer bedside patient care areincluded.
Additionally, health care workers in practice and those in
training are eligible for inclusion into the experiment. Health
care workers who have retired from clinical practice and
participants who are not health care workers will be excluded
from the study.

Study Setting and Recruitment

Thisstudy does not have a specific physical study site; it focuses
on low-income countries that stand to benefit from ETAT+
training. Distribution of the intervention is through the Google
Play Store, with initial efforts directed toward physical
recruitment in Kenya. Recruitment of study participantswill be
through three main avenues: (1) remotely, by raising awareness
of the Android Google app on social mediaplatformsand online
health networks forums every couple of weeks during the study
duration to promote voluntary, self-enrolment for use of the
training tool; (2) use of snowballing sampling by ETAT+
trainers, previous study participants, and lecturers in medical

http://www.researchprotocols.org/2019/7/e13034/

Tuti et al

sciences at loca Kenyan universities to suggest that (and
encourage) other health workers to self-recruit into the study;
and (3) use of a study sample from the purposive selection
strategy that will be actively convened once every month, with
aunique set of participantsto ensure the participant recruitment
targets are diverse and met. Snowballing sampling is a type of
convenience sampling where a group of people (in our case,
already recruited participants) recommend potential participants
for the study [28]. The cycle of recommendation of participants
for inclusion into the study continues during the study duration.
This also serves as an indicator of LIFE intervention adoption.
The first avenue includes platforms that are focused on health
capacity building in the global south in line with LIFE's focus
on low-income contexts. Avenues 2 and 3 will take place at the
following sites: Kenyatta National Hospital - Neonatal Nurse
Training Unit; College of Health Sciences, University of
Nairobi; Kenya Medical Training College (Nairobi); and
Gertrude's Garden Children’s Hospital Nurse Training School
(Nairobi).

Intervention

The intervention in this study involves adaptive, personalized,
and immediate feedback that is provided whilelearning through
a smartphone-based serious gaming Android app. The content
to be learned is based on ETAT+ guidelines, a course that is
already offered in nine low-income countries [7,8,10]. The
intervention will be available on the Google Play Store where
it will be publicly accessible, downloadable, and installable to
any compatible android-based mobile device. All study
participants will receive alink to the mobile app hosted on the
Android Play Store. The LIFE app was designed for Android’s
Target SDK 19 as the minimum version of Android supported
as of February 2019 (which targets 100% of Android devices)
[29]. Given that the intervention has undergone al pha and beta
testing on health care providers smartphones since October
2017 in Kenya, we are confident of the stability of the app.

The personalized immediate feedback to be given to the
experimenta group participantsis designed to arouse meaningful
immersive learning experiences from continuous interaction
between the learners and the smartphone-based training [ 30,31].
This adaptive feedback will be provided to experiment group
participants after each incorrect attempt at alearning task with
three cascading detail |evel s based on predicted probability that
the learner’'s next attempt is going to be correct. The wording
of the feedback provided is dependent on the number of
incorrect choicesthelearner had selected and the actua incorrect
choices themselves. The control group study participants will
receive standardized nonpersonalized immediate feedback after
each incorrect attempt at a learning task, with the feedback on
the first incorrect attempt asking the learner to retry and the
feedback on the second attempt providing adetailed explanation
of the correct choices to select.

The LIFE app is a measurement tool; at the end of successful
completion of a learning session, the platform provides
performance scores based on whether each learner’s response
to the learning task was correct on the first attempt.

This methodol ogy mimicsacommon approach in experimental
design known as A/B testing, which isused to optimize concepts
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such as feedback or user interface on digital platforms[32,33].
In particular, the experiment described here emulates A/B tests
commonly used Hypothesis Experiment Data - Driven
Development model, whose description and use are detailed
elsewhere [34]. Such an experimentation approach can be used
for digital health interventions where there is need for
data-driven decision making on inclusion of features and the
data are trustworthy, but assessment of the added value of
features on the digital platform is difficult [33].

Outcomes

The primary endpoint for both arms of the experiment will be
the presence of two complete rounds of learning sessions using
LIFE, theformer isthe pretest round and the | atter isthe posttest
round. Both scores will be converted into percentages. From
the pre-post scores, the study’s main outcome—the learning
effect size (d), [35]—will be calculated as follows:

]

where the pooled SD is defined as:

@

The bias adjustment is provided by the formula:

]

where ny isthe sample size of the treatment group, M isthe
pretest mean for the treatment group, M. 1 isthe posttest mean
for the treatment group, S, 7 is the SD of means for pretest
in the treatment group, SD . 1 iSthe SD of means for posttest
inthe treatment group, n¢ isthe sample size of the control group,
Mpec IS the pretest mean for the control group, My c is the
posttest mean for the control group, SDyy. ¢ isthe SD of means
for pretest in the control group, and SD . ¢ isthe SD of means
for posttest in the control group.

The effect size from equation from (1) is referred to as Morris
G [35] and represents the mean difference between the study
groups. Because of randomization, this calculation alows to
control for pre-existing differences among learners (eg,
intelligence quotient level), to estimate treatment effectiveness
even when the treatment and control groups are not equivalent,
and to consider the variances of both pretest and posttest scores.
This contrasts with other forms of effect-size calculation such
as Hedges G and Becker D, which only use pretest or pooled
variances [35]. In thismodel, the pretest and posttest variances
are assumed to be homogeneous.

Secondary outcomes that will be assessed are time difference
between each round of learning sessions, the number of times
a learner has encountered a learning task up to the current
opportunity (ie, cumulative attempts on learning task per
learner), the time spent on each learning task, and the level of
feedback provided. These calculations will be performed in
Python, version 3.6.8 (Python Software Foundation,
Wilmington, DE).
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Participant Timeline

Enrolment of study participants began on February 1, 2019, and
will continue up to July 31, 2019. Becausetherollout of LIFE's
intervention in this study isbased on the principles and outcomes
of animplementation study [36] and informed by self-regulated
self-directed learning [37-39], it seeks to understand and work
within real-world conditions, rather than trying to control for
adoption, acceptability, coverage, and sustainability conditions
or remove their influence on the study outcome [36].
Subsequently, to optimally maintain fidelity to LIFE's planned
scale-up, no training sessions are planned for the study
participants. Although LIFE is designed for low-income
contexts, we set no limit by geographical coverage for
self-directed health care providers who might be interested in
undertaking this training. However, for primary outcome
analysis, participants from high-income countries will be
omitted. Participantswithout any geographic location data (due
to refusal to grant the LIFE app the required Android
permissions) will be assumed to be from devel oping countries,
given that our recruitment efforts are directed toward
professional groupsin these countries.

Sample Size Calculation

Similar interventionsin other subject domains have been found
to have an mean effect size of 0.22 (95% CI 0.16-0.27) from a
meta-anal ytic fixed-effects model [24]. To detect an effect size
of 0.22 with a two-sided 5% significance level and a power of
80%, a sample size of 83 participants per group, who reach the
primary endpoint of the study, is necessary. A sample size
calculation for a one-way ANOVA, together with one-sample
and paired-sample t test analysis using the same effect, power,
and significance parameters produce the same required sample
size. We anticipate recruiting this number of participants
(N=166) in 6 months. The sample size calculation formulais
given in the Multimedia Appendix 1.

Based on the alpha and beta tests of the LIFE version, we are
assuming a50% dropout rate of study participants, with drop-out
defined asthe incomplete or single use of the LI FE smartphone
app. We plan to recruit at least 332 participants to account for
this dropout rate. To encourage repeated usage of LIFE,
participants will receive up to three email reminders from the
time they are enrolled into the study, spread over 3 weeks.
Demographic datawill be collected in the app during itsinitial
use by study participants at the end of thefirst learning session.
Thus, for learners who drop out before completing the first
session, or chose not to fill in those data, no demographic data
will beavailable. Logistic regression analyseswill be performed
on these data to evaluate whether there is a systematic bias
caused by attrition of study participants that affects the
interaction between the study groups and performance, exposure
to previous ETAT+ training, clinical cadre, age of participant,
and level of experience. In an effort to ensure participant
recruitment is at par with the required study sample size, a
monthly target of 30 participants, evaluated at the end of each
month, has been set for this study.
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Randomization

For allocation of the participants, an in-app agorithm will
randomly generate a value of zero or one when the
Android-based smartphone app is launched for the first time.
This will determine whether the participant is alocated to the
control or experiment group. It will also blind both the study
participants and intervention staff to the group allocation of
participants during the experiment, but not at the analysis stage.
Sequence generation for random allocation is a computerized
procedure pegged on a single instance (ie, smartphone app
installation) that mimics a coin-tossing procedure. Therefore,
use of permuted blocks of random sizes to assign participants
to either the control or experimental group is not possible and
will not be implemented.

Statistical Methods and Planned Analysis

For the primary endpoint, we will use the Morris G effect size
to analyze the differences among group means in the study
population. This will be assessed after the performance from
the second round of training through the mobile app has been
recorded. Secondary analysiswill be conducted using regression
analysis, with learning gains as the dependent variable and the
aforementioned secondary outcomes as the independent
variables, to evaluate their effect on learning gains. Learning
gains, defined as the amount the health care providers learned
divided by the amount they could have learned [40], will be
calculated with the formula given in Equation 8 in Multimedia
Appendix 1.

Due to the definition of the primary learning outcome used in
this study, the outcome cannot be computed for study
participants whose dropout is characterized by the lack of at
least two complete learning sessions. Without a postbaseline
assessment, “intention-to-treat” analysis cannot be performed
for dropout cases unless we impute outcomes, which tends to
produce biased estimates [41]. This study will not be able to
conduct an intention-to-treat analysis. However, dropout
numbers will be reported in relation to those who reached the
study’s primary endpoint, and their implications will be
discussed with regard to self-regulated self-directed learning
[37-39].

Qualitative interviews will be conducted in parallel with the
experiment for participants who have reached the primary
endpoint and those who drop out. Theseinterviewswill be used
to explore how self-regulation in learning affected the use of
the smartphone-based learning platform and to provide context
for interpreting the observed learning outcomes from this study
apart from offering evidence for tool validation.

Data M anagement

The primary data collected from the study participants’ Android
smartphone app will be held on their devices with a backup
copy synchronized to Google Firebase, a secure distributed
online database server, after transmission in an encrypted format.
During data collection, transcripts and recordings of interviews
after the experiment will be stored on encrypted
password-protected USB devices and transferred to secure
password-protected serversin Kenyaand Oxford. De-identified
datawill be shared with the Kenya Medical Research Institute
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(KEMRI)-Wellcome Trust Research Program and University
of Oxford for agreed analyses, with only named investigators
having access to the data.

Ethics and Dissemination

The analyses described in this protocol have been approved by
the KEMRI's Scientific and Ethical Review Committee (#3444)
and the Central University Research and Ethics Committee of
Oxford University (#ED-CIA-18-106). Individual patient
consent will be dicited from within the mobile app before
collection of any demographic datain addition to using explicit
Android permission requests. This approach of obtainingin-app
informed consent is not uncommon in medical research; it has
been described in detail in aprevious systematic review [42] as
well as specifically in mobile app—based research [43]. The
results of thisanalysiswill be shared with the Kenyan Ministry
of Health, submitted to peer-review publications, and presented
at international conferences.

Results

This project was funded in November 2016. Datawere collected
from February 2019 up to July 2019. As of July 2019, we
enrolled 541 participants, of whom 238 reached the primary
endpoint, with afurther 19 qualitative interviews conducted to
support evaluation (New-Born Unit in-charge nurses, n=4;
Paediatric Intensive Care Unit nurses, n=>5, final-year medical
students aready doing clinical rotations, n=4; and student
clinical officers and nurses already doing clinical rotations,
n=6). Full analysis will be conducted once the number of
required participants is met, and the results are expected to be
published by Spring of 2020.

Based on the education literature [24,44,45], an effect size of
approximately 0.2, 0.5, and 0.8 will be considered small,
moderate, and large, respectively. These thresholds represent
the magnitude of effect and reflect our assumption that a
statistically significant result is not necessarily important or
meaningful; for example, for an effect size of 0.2, the difference
between the study groups is trivia even if it is statistically
significant [44,46].

Discussion

This study will be used to explore the effectiveness of adaptive
feedback for learning in smartphone-based training for health
care workers in a low-income setting. This aspect of medical
education is a largely unexplored topic. In this randomized
experiment, the risk of performance bias across arms is
moderate, given that the active ingredient of the intervention
(ie, knowledge) is a latent trait that is difficult to
comprehensively control for in areal-world setting. However,
the influence of any resulting bias's ability to alter the results
will be assessed within this study using qualitative interviews
with study participants.

To help minimize attrition in the study, participantsin all study
arms who have not reached the primary endpoint will receive
up to three email remindersto use the smartphone app from the
time they are enrolled into the study, every couple of weeks.
The email message will aso include arunning counter of how
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many other participants from across the arms of the experiment
have successfully played the game so far. Thelocally accessible
study participants will be reimbursed for the mobile data costs
incurred when downloading the game if that proves to be a
barrier. Whether mobile data charges are abarrier to recruitment

Tuti et al

evaluated through qualitative interviews on an ongoing basis
throughout the study period. In case the participant recruitment
does not meet the monthly targets, where possible, nonmonetary
incentives (such as provision of clinical guidelines protocol
booklets) will be phased in to motivate participation in the study.

of participants and playing the game numerous times will be
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Abstract

Background: Adherence to treatment is an important factor to decrease repesated and costly hospitalization owing to heart
failure (HF). The explanation and prediction of medication adherence and other lifestyle recommendations in chronic diseases,
including HF, are complex. Theories lead to a better understanding of complex situations as well as the process of changing
behavior and explain the reasons for the existence of a problem.

Objective: Theaim of thisstudy isto report aprotocol for a mixed methods study setting out to investigate the empirical validity
of the Roy Adaptation Moddl as a conceptual framework for explaining and predicting adherence to treatment in patients with
HFin Iran.

Methods: This mixed methods study consists of an exploratory sequential design to be conducted in 2 phases. The first phase
involvesidentifying the factors associated with treatment adherence in patients with HF through content analysis of the literature
and elucidating the perception of participants in the context of Iranian health care where the model of adherence to treatment is
designed based on the Roy Adaptation Model. The second phase addresses the interrel ationships among variables in the model
through a descriptive study using structural equation modeling. Finally, following the summarization and separate interpretation
of the qualitative findings and quantitative results, a decision is made about the extent to and ways in which the results of the
guantitative stage can be generalized or tested for the qualitative findings.

Results. Content analysisof theliteraturein part 1 of thefirst phase was completed in 2017. Collection and analysis of qualitative
datain part 2 of the first phase will be completed soon. The results are expected to be submitted for publication in 2019. Then,
the second phase—the quantitative study—will be conducted.

Conclusions: The results of this study will provide valuable information about the empirical validity of the Roy Adaptation
Model as a conceptual framework for explaining and predicting adherence to treatment in patients with HF, which, to date, have
received little attention. The results can be used as a guide for nursing practice and care provision to patients with HF and also
to design and implement effective interventions to improve treatment adherence in these patients.
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(JMIR Res Protoc 2019;8(7):€13317) doi:10.2196/13317

https://www.researchprotocol s.org/2019/7/e13317/ JMIR Res Protoc 2019 | vol. 8 | iss. 7 |e13317 | p.36
(page number not for citation purposes)


mailto:m_negar110@yahoo.com
http://dx.doi.org/10.2196/13317
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

KEYWORDS
adaptation; treatment adherence and compliance; heart failure

Introduction

Background

Heart failure (HF) is a highly prevalent chronic disease that is
considered aglobal epidemic [1]. A total of 5.1 million people
in the United States suffer from this disease, the prevalence of
which is anticipated to reach 46% by 2030 [2]. The prevalence
of HF in Iran was reported as 8% in 2014 [3]. Despite the
significant progressin the treatment of this disease, the mortality
and readmission rates associated with this condition have
remained high, with a5-year survival rate of 50% [2] and with
rehospitalizations common in HF patients; 83% of patientswere
hospitalized at |east once and 43% hospitalized at least 4 times.
Thesevaluesdid not differ in HF with reduced Ejection Fraction
(EF) versus preserved EF [2]. Theserates|ead to increased costs
not only for the patients and their family but also for the society
and the health care system. Costly readmissions, mortality,
morbidity, and progress of the disease can be reduced in these
patients through adherence to the treatment regimen [4-8].

Adherence to treatment has been defined as a range of
medication behaviors and lifestyle choices that are consistent
with the regimen recommended by health care providers [9].
Therate of adherence reported in HF studies has varied within
7% to 90%, depending on differences in methodological
approaches such as the type of definition and measurement
method of adherence and the criteria for selecting patients in
each study [10]. There is little information about the rate of
adherence with the treatment regimen in HF patientsin Iran. In
one study [11], 60.3% of patients and in another study [12],
71.4% of patients had poor self-reported medication adherence.
Adherence to treatment in HF is a multidimensional
phenomenon influenced by theinterplay of severa factors, such
as socioeconomic factors (age, gender, race, and lack of access
to transportation), health care system—related factors (inadequate
education of health care providersin chronic diseases, shortened
time of visits by the physician, and lack of insurance support),
patient-related factors (forgetful ness, improvement or reduction
of symptoms, and knowledge deficiency), condition-related
factors (severity of illness and depression), and therapy-related
factors (side effects and the number of medicationstaken during
theday) [9,13-15]. The explanation and prediction of medication
adherence and other lifestyle recommendations in chronic
diseases, including HF, are complex and should be understood
before intervention [15]. Theories contribute to a better
understanding of the complex situations as well as the process
of changing behavior and explain the reasons for the existence
of a problem [16]. Indeed, theories can provide a framework
for explaining or predicting the likelihood of events and facilitate
an understanding of various components and behavioral
dynamics [17]. There are severa socia cognitive theories for
explaining, predicting, and modifying adherence behavior with
treatment regimen [18]. Meanwhile, application of nursing
theories as a conceptual framework in research is essential for
the development of nursing knowledge [19,20]. The use of
conceptual model sto guide nursing research seems complicated
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because of their abstract concepts. The use of a conceptual
model for conducting nursing research requires construction of
a conceptual-theoretical-empirical (C-T-E) structure. In this
structure, the component C is a conceptual model containing a
set of general and abstract concepts and propositions that are
used as the basis for research. The component T refers to the
theory extracted from the conceptual model, which can be
trandlated into empirical indicators (E) and tested further [21].
Notethat the C-T-E structure for nursing isimportant, asit leads
to the structure of the body of nursing knowledge and provides
areference framework for researcher nurses or nurseswho take
care of patients with a chronic disease on how to observe and
interpret the phenomena of interest in the discipline [22]. The
relationship between theory, research, and clinical practice is
essential for the continuous development of nursing as a
profession and science. Ideally, clinical practice should be based
on the theory validated by research [23].

The Roy Adaptation Model in nursing isone of the most widely
used conceptual frameworks for guiding research, nursing
practice, and training. Furthermore, given its scope, it can be
used as a conceptual model to generate and test nursing theories
[24,25] because adherence to treatment is an adaptive behavior
that is essential for coping with chronic diseases [26]. As a
conceptual model of adaptation, the Roy Adaptation Model
appears capable of explaining adherence behaviors in these
patients. The Roy Adaptation Model is an effective guide for
nurses’ practice across al settings [27] including HF [28].
According to the Roy Adaptation Model, a person is a
bio-psycho-social being who isin constant interaction with the
physical and social environment and uses adaptive strategiesto
maintain balance [29]. On the basis of this conceptual
framework, the purpose of nursing isto improve adaptation [26]
and enhance adherence in patients. Adherence behaviors help
people achieve physiological, psychological, and socid
adaptation [30].

Accordingly, this study was conducted to determine the
empirical validity of the Roy Adaptation Model asaconceptual
model for explaining and predicting treatment adherence in
patientswith HF in Iran using amixed-methods research. Theory
testing studies have been designed to examine middle-range
theories through the process of deductive reasoning. To this
end, concepts and the statement of the middle-range theory were
weighed up against those of the conceptual model, and the
middle-range theory was then tested using research techniques
and empirical indicators [20].

The Roy Adaptation M odel

The Roy Adaptation Model has major concepts of nursing theory
including health, person, nurse, and environment. In this
conceptual model, the person has been viewed in a holistic
manner. The main concept in this model is adaptation.
Adaptation is considered as a process and an outcome with 3
integrated, compromised, and compensatory levels. The person
as an adaptive system uses 2 mechanisms of coping (the
cognator and the regulator) to cope with the changing world.
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The function of the subsystems is to maintain integrated
adaptation. The pooled effect of the focal, contextual, and
residual stimuli establishes a person’s adaptation level. The
focal stimuli areinternal or external stimuli that areimmediately
present in the consciousness of theindividual. On the contrary,
contextual stimuli are other factors emerging in situations that
contribute to the focal stimulus effect. Finally, the residual
stimuli are environmental factors in or out of the person, the
effects of which are not clear in the current situation. Adaptation
levelsare present in peopl €' s behavior, where the behaviors can
be observed in 4 adaptive modes (physiological, self-concept,
interdependence, and role function).

Behavior in the physiological mode reflects the physiological
processes of cells, tissues, organs, and body systems. The
physiological mode has 5 basic physiological needs (activity
and rest, nutrition, elimination, oxygenation, and protection)
and 4 regulatory processes (senses, fluids - el ectrolytes and base
acid balance, neurological function, and endocrine function).
Self-concept is a set of feelings and beliefs about oneself that
are shaped by the inner perception and understanding of the
reactions of others. The components of this mode include
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physical self (such as physical sensation and body image) and
personal self (self-consistency, self-ideal, and
moral-ethical-spiritual self). The role functionisarole-related
behavior aiming at achieving social integrity. The role is a set
of expectations about how a person functions in the society in
relations to others. The interdependence mode includes
behaviors related to interdependent relations of individuals.
Thismodefocusesoninteractionsrelated to giving and receiving
love, respect, and value. The basic need for this mode is
relational integrity [31].

Methods

This paper describes the protocol of a mixed-methods study
with a sequential exploratory design on the adherence to
treatment regimen in patientswith HF in Iran. Thismodel starts
with data collection and analysis of a qualitative phase, which
is then followed by quantitative data collection and analysis
[32]. Steps of implementing the study with a sequential
exploratory approach adapted from Creswell and Clark are
shown in Textbox 1 [33].
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Textbox 1. Steps of implementing the study with a sequential exploratory approach.

First phase

« Stagel
Designing the qualitative study
«  Objective: Re-designing the model of adherence to treatment in patients with heart failure based on the Roy Adaptation Model
«  Typeof research: Directed qualitative content analysis

Implementation of the qualitative study

«  Content analysis of relevant literature in part 1 based on the modes and stimuli of the Roy adaptation model and re-designing of the model
of adherence to treatment in patients with heart failure based on the Roy adaptation model

« Interviewing patientswith heart failure and their caregivers aswell as analyzing the data based on the modes and stimuli of the Roy adaptation
model in part 2

«  Presenting the final model of adherence to therapeutic regimen in patients with heart failure

« Stage2
Strategies of relating the primary qualitative study to the secondary quantitative study
Using qualitative findings to:
«  Determine research hypotheses for the quantitative phase

« Designing astudy for the quantitative phase

Second phase

« Stage3
Objective: Testing the model by determining the interrelationships among variables
Type of research: Descriptive-correlational
o  Determining sample size based on the number of factors in the model

.  Stratified random sampling with proportional allocation considering the mean number of patients with heart failure in educational health
care centers of the selected university of medical sciences

« Anayzing quantitative data through structural equation modeling

« Stage4d
Interpretation of connected results
o  Summarizing and interpreting the qualitative results
«  Summarizing and interpreting the quantitative results

« Discussing how and to what extent quantitative results match qualitative results

Table 1. Search strategy.
Database Search terms

PubMed (“failure’ OR “heart failure” OR “myocardia failure” OR“CHF’ OR“HF’ OR “congestive heart”) AND (“patient concordance”
OR “patient cooperation” OR “patient adherence” OR *“ patient compliance” OR “treatment refusal” OR “ patient dropouts’
OR “self-care maintenance”)

Scopus (ALL(“failure”) OR ALL(“heart failure”) OR ALL(“myocardia failure”) OR ALL(“CHF") OR ALL(*HF") OR ALL(“con-
gestive heart”)) AND (ALL(“patient concordance”) OR ALL (* patient cooperation”) OR ALL(*patient adherence”) OR
ALL(“patient compliance’) OR ALL (“treatment refusal”) OR ALL (“patient dropouts’) OR ALL (“self-care maintenance”))

Web of Science (TS=(“failure”) OR TS=("heart failure”) OR TS=(“myocardid failure”) OR TS=(“*CHF") OR TS=(“HF") OR TS=("congestive
heart”)) AND (TS=("patient concordance”) OR TS=("patient cooperation”) OR TS=(“patient adherence’) OR TS=("patient
compliance”) OR TS=("treatment refusal”) OR TS=("patient dropouts”) OR TS=(" self-care maintenance”))
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The First Phase: Qualitative Study

This part of the study is performed in 2 parts: in part 1, factors
associated with treatment adherence in patients with HF
corresponding to the focal and contextual stimuli of the Roy
Adaptation Model affecting the physiologic, self-concept, role
function, and interdependence modes are identified and
categorized according to a content analysis of the literature. To
this end, a search is carried out on articles published between
1970 and 2017 in a humber of databases, including Scopus,
PubMed, and Web of science (Table 1). In addition, research
reports and dissertations are also included in the search to have
acomprehensive search. A manual searchis aso performed in
the list of resources extracted from the studies. This literature
review examines only studiesin which the participants are adult
patients with HF (aged 18 years and older) or one of its
population subgroups with class | to IV HF according to the
New York Heart Association (NYHA) Classification or patients
with reduced gection fraction(HFrEF), preserved ejection
fraction (HFpEF), and mid-range gjection fraction (HFmrEF).
In addition, studies that have investigated one or more
components of adherence to treatment (medication adherence
and nonpharmacological (lifestyle) recommendations), have
examined adherence as the focal outcome, have reported their
results in qualitative and quantitative forms, are in English or
Persian, and give access to their full text are considered as
eligible. On the contrary, editorias, letters to editors, and
summaries of conferences are excluded. Taking into account
these inclusion and exclusion criteria, the title and abstract of
the articles retrieved through the initial search are examined
and articles relevant to the objectives of this content analysis
of the literature are then selected. Next, the full text of the
eligible articles is reviewed and analyzed using qualitative
content analysiswith an approach guided by the Roy Adaptation
Model modes aswell asfocal and contextual stimuli. Thisstep
also involves identifying and categorizing the features of
adaptive and nonadaptive behaviors in each mode. Next, the
initial model of treatment adherencein patientswith HF isthen
redesigned based on the modes and stimuli proposed in the Roy
Adaptation Model.

In part 2, to redevelop a Roy Adaptation Model—based model
of treatment adherence in patients with HF, the factors
associated with treatment adherence are examined based on the
context of Iranian cultural from the perspective of the patients,
their families, and health care providers using qualitative content
analysis. This study used directional content analysis, whichis
amethod used when thereisaninitial theory or abasic research
about the phenomenon in question which may be incomplete
or can be used in future research. Thisapproach aimsto validate
or develop the conceptual framework of a theory, where the
existing theory or initial research can serve as a guide for
investigating the relationship between the codes [34]. In this
study, after redesigning and redevel oping the Roy Adaptation
Model-based model of treatment adherence in the current
Iranian cultural context, the research hypotheses are determined
and the quantitative stage of the study is designed.
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Study Population and Setting

As in a qualitative study, the study setting is where the
phenomenon actually occurs [35], this study is conducted in 6
Referral Cardiovascular Centers affiliated with universities of
medical sciencesin Tehran with a cardiology unit, cardiac care
unit, and heart clinic alongside other places where access to
participants is possible (such as cardiologists' offices). This
part of the study focuses on patientswith HF (NY HA class|-1V
or patients with HFrEF, HFpEF, and HFmrEF) coupled with
their caregivers and hedth care providers. The patients
caregivers and health care providers are selected because they
areinvolved in providing care to adultswith chronic conditions.

Sample Size and Sampling Method

The sample size is unknown in this part of the study, and
sampling continues until the saturation of data, that is, sampling
to the point a which no new information is obtained and
redundancy happens[35]. After reaching repeated information,
interviews are conducted with more participants to ensure no
new data are obtained.

The sample was selected using purposive sampling (the
researcher purposely selects participants who can act asarich
source of information and can take part in the study and help
the researcher better understand the factors related to and
affecting treatment adherence—using the strategy of maximal
variation sampling). This means that participants are
purposefully selected to be diverse in age, socioeconomic
situation (level of education, living arrangement, marital status,
employment status, and gender), duration of the disease, and
illness severity according to class| to IV NYHA Classification
(with higher class indicating more severe symptoms).

The patient sample included persons with a primary diagnosis
of HF for more than 3 months meeting the following criteria:
at least 18 years of age and NYHA Classification | to IV or
patients with HFrEF, HFpEF, and HFmrEF. The exclusion
criteria included patients suffering from termina diseases,
cognitive impairments, obvious psychiatric disorders with
limited capacity to engage in self-care, and candidacy for heart
transplantation in the 6 upcoming months. The health care
provider sample included cardiologists and nurses providing
direct care to adult patients with HF with at least one year of
work experience in this field. The patient caregivers sample
included an adult family member, such as a spouse sharing
residence with the patient with HF and responsible for taking
care of the patient or acting as the patient’s caregiver at least
twice per week.

Data Collection

The main method for data collection in this part of the research
is a semistructured interview using open questions and field
notes, but other data collection methods such as observation
and existing documentswill aso be used. Using the directional
content analysis, the researcher begins the interviews with
general open-ended questions and tries to have the minimum
interference in the process of the interviews. The researcher
also usesdirectional questions according to the Roy Adaptation
Model and directs the interview such that it covers the study
objectives using guiding questions; for example:
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1. Please explain about your heart disease.

2. What do you do to take care of yourself concerning your
illness? Why?

3. How doyou feel about your treatment regimen? Talk about
feelings you experience physically or emotionally after
taking medication, dietary restriction, or physical activity
and other treatment related issues.

4. Have you ever had a chance to forget your diet (eg, you
forget to take one or more medication doses)? What was
the reason and when this happened to you?

5. Arethereany situationsthat makeit easier for you to follow
medical treatment regimen (eg, taking medicine, diet, and
physical activity)?

6.  What isthe most difficult aspect of adherence to treatment
regimen (eg, the most difficult aspect of medication use)?

Probing questions are then asked for clarifying the subject based
on the information provided by the participants. In-depth
guestions, such as Please elaborate, What do you mean?, and
Can you give an exampleto help me under stand better? areal so
asked according to the given responses. During the interview,
the researcher makes adetailed note of the nonverbal data, such
as tone of voice, facial expressions, and state along with their
time and place. The duration of the interviews will be between
45 and 90 min depending on participants’ ability to answer the
questions and all will be audio-recorded. After each interview,
the content of theinterviewsistranscribed verbatim after several
times of listening in the first possible instance and is further
analyzed and coded as it is being collected using directional
content analysis. The interviews continue until data saturation,
when no further new data or codes are obtained. After reaching
repeated information, interviews are conducted with more
participants to ensure no new data are obtained.

Data Analysis

MAX Qualitative Data Analysis software for qualitative data
analysis(version 10) was used for data management. Advantages
of this software include the ability to handle alarge amount of
information, saving time, the flexibility, and the possibility of
performing more complex analyses. Inthe qualitative part, data
areanayzed asthey are being collected using directional content
analysis. Directional content analysis has 3 phases including
preparation, organizing, and resulting [36]. In the preparation
phase, the written material (the text of transcribed interviews
and observations) is read several times for dataimmersion. In
the organizing phase, an unconstrained categorization matrix
is developed based on the concepts of the Roy Adaptation
Model. Then, the researcher reviews the text line-by-line and
encodes it. The initial codes are then reviewed severa times
and then categorized according to the differencesand similarities
between them. The categorized codes are assigned to larger
categories as subthemes (these categories are derived from the
concepts of the initial redesigned model based on the Roy
Adaptation Modél). If the categorized codes are not suitable as
asubtheme of theinitial model, they are categorized as separate
subthemes. Eventually, these categories are categorized as a
main theme of the initial model, and the initial model is thus
developed according to participants perceptions of treatment
adherence.
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Data Rigor

The quality of the data is assessed using Lincoln and Guba's
criteria [37]. In this study, the rigor of the data is ensured by
member check. The results of the study are presented to some
of the participants, and their review ensures consistency and
further adds to the credibility of the data. Peer debriefing is
another method used to confirm the credibility of data. To this
end, the interview texts and the extracted codes and categories
arereviewed and assessed not only by advisors and supervisors
but also by afaculty member with expertisein qualitative studies
to determine the accuracy of the encoding process. Prolonged
engagement isanother measure taken to enhance the credibility
of the study findings. This study also seeks to realize the
confirmability of the results by clearly documenting every stage
of the study. In addition, the transferability of the results to
similar settings becomes possible for other researchers by
seeking to cover a wide range of participants in terms of age,
occupation, marital status, severity of the disease, duration of
the disease, and education as well as by describing the study
context and participants.

The Second Phase: Quantitative Study

The modd istested to investigate the relationship between the
hypotheses or variables. In this process, all the variables of the
model are measured to determine the path between the concepts
and devel op the conceptual model. In this part of the study, the
model is validated through a descriptive study using valid and
reliable tools related to the model variables and by applying
Structural Equations Modeling. Eventually, the final model
developed based on the cultural and socioeconomic
characteristics of the Iranian society is presented.

Study Population and Setting

The study setting in this part of the study is similar to part 2 of
the first phase including 6 Referral Cardiovascular Centers
affiliated with universities of medical sciences in Tehran. The
study population consists of al the patients with HF (NYHA
class I-IV or patients with HFrEF, HFpEF, and HFmrEF)
presenting to these centers.

Sample Size and Sampling Method

Determining the minimum sample size required for collecting
data related to the structural equation modeling is very
important. Thereisno specific rulefor choosing theright sample
size, which makes this step more difficult. For instance, some
researchers recommend 10 samples per parameter or variable,
whereas some references consider 200 as the minimum sample
sizerequired for factor analysisand structural equation modeling
[38]. This study selects a sample size of 10 per variable.

In the sampling process, proportional stratified random sampling
isconducted in the 6 Referral Cardiovascular Centers based on
the mean number of patientswith HF in each Center. Inthe next
step, the same sampling method is used to choose patients based
ontheir NYHA function classes (I-1V) to ensure the enrollment
of equal number of individuals with different classes of HF.

Theinclusion and exclusion criteriain this part of the study are
similar to characteristics of patients with HF in part 2 of the
first phase.
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Scales and Data Collection

Treatment adherence has been defined as an adaptive behavior
which indicates people’s cost-benefit perceptions of treatment
manifested as integrated (100% adherence), compensatory
(relative or assisted adherence), and compromised
(nonadherence) [39]. This study considerstreatment adherence
as the latent variable which reflects the adaptation system’s
general response to environmental stimuli (ie, factors related
to treatment adherence) and is manifested in the 4 modes of
bio-psycho-socia response. The data collection tool used for
testing the model is, therefore, a demographic form where the
instruments used for measuring the concepts of the treatment
adherence model are devel oped according to the Roy Adaptation
Model obtained from the qualitative part.

Data Rigor

To ensuretherigor of the datain the quantitative part, valid and
reliable tools are used to measure the concepts and variables of
the Roy Adaptation Model-based treatment adherence model.
To assessthevalidity of the questionnaires, the face and content
validity methods are used. For ng the face validity of the
Persian version of the scales, they are distributed among 10
patients with HF to comment on the clarity and
comprehensibility of the items, whereby their corrective views
and suggestions are collected and implemented, and the final
version is then drafted and approved by faculty members.

To assessthe content validity, the questionnaires are distributed
among 15 faculty members of schools of nursing and midwifery
in Iran who are experts in the field, whose views are collected.
After getting the qualitative feedback of the faculty members
and making the necessary corrections, content validity is
assessed quantitatively using the Content Validity Index [35].
The reliability of the questionnaire is confirmed using the
Cronbach alpha coefficient.

Information bias, nonresponse bias, and selection biasare among
the potential sources of bias in this phase of study. To reduce
information bias, the questionnaireswould be compl eted through
face-to-face interviews by interviewerswho are unaware of the
hypothesis under consideration. To reduce nonresponse bias, a
financial reward is offered to participants. Finally, proportional
stratified random sampling is used to reduce selection bias.

Data Analysis

In this part, structural equation modeling is used to test the
model in linear structural relations. A dstatistical software
package is used to test the validity of assumed models and to
illustrate the relationship between variables [40]. Structural
equation modeling isacombination of confirmatory factorsand
path analysis, taking into account the latent variables that cannot
be directly measured. Structural equation modeling is used in
various cases, for instance, it is applicable when there are latent
variables with each having several indices (confirmatory factor
analysis) or when the assumed paths between different variables
need testing, or when there is acomprehensive approach based
on atheoretical model [41,42].
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Ethics Approval and Consent to Participate

This research project is approved under the ethics code
IR.IUMS.REC.1395.9221199205 by Iran University of Medical
Sciences. Before conducting the study, its objectives and
methods are explained to the candidates who accept the
researcher’sinvitation to take part. Informed written consent is
then obtained from them for participation in the study (including
a consent for recording the interviews and completing the
guestionnaires). The study subjects are ensured of their right to
withdraw from the study at any time and their anonymity in all
the stages of the publication of the results, and they are later
presented with the results of the research if they so wish.

Results

Interpretation of Interrelated Results

Theinterpretation of interrel ated resultsisreferred to asdrawing
conclusions or drawing inferences. Although inferences can be
drawn after each stage of the study, meta-inferences are drawn
at the end of the study, which include alarger interpretation in
the Conclusions or Discussion sections of the study. In an
exploratory study, meta-inferences determine whether the
guantitative part of the follow-up provides a more generalized
understanding of the study subject compared with the qualitative
data alone. This interpretation ends in responding to a
combination of questions [32]. In this part of the study,
following the summarization and separate interpretation of the
qualitative findings and quantitative results, adecision is made
about the extent to and ways in which the results of the
guantitative stage can be generalized or tested for the qualitative
findings. Ultimately, the empirical validity of the Roy
Adaptation Model as a conceptual model is determined for
predicting treatment adherence in patients with HF.

Current Status of the Study

Content analysis of the literature in part 1, the first phase, was
completed in 2017. Collection and analysis of qualitative data
in part 2, the first phase, will be completed soon. The results
are expected to be submitted for publication in 2019. Then, the
second phase—the quantitative study—will also be conducted.

Discussion

Summary

There are different theories that provide a framework for the
study of nursing requirements and outcomesin different settings
aswell asfor patients in different times of their life. The Roy
Adaptation Modédl is one of the most useful conceptual models
in nursing which can be used in research, training, clinical
practice, and health care system management [43]. It provides
an effective framework for assessing people's adaptation to
various environmental stimuli regardless of their age and
disease. As a conceptua model of adaptation, the Roy
Adaptation Model is applicable to and flexible for different
approaches, projects, objectives, settings, and age groups [24].
Nursing knowledge can be developed through research based
on Roy Adaptation Model [44]. Fawcett quoted from Roy and
Robbert that the theory of person as an adaptive system should
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be developed and tested by a systematic program of research
[45]. To the researchers’ knowledge, this study is the first to
determine the empirical validity of the Roy Adaptation Model
as a conceptual model for predicting treatment adherence in
patients with HF in Iran through a mixed-methods study.

The results of this research will help identify the factors
associated with treatment adherence and better understand the
perceptions of patients with HF about treatment adherence
within the Iranian cultural and socioeconomic context. These
results also provide an insight into the perceptions of the families
of patients with HF as well as health care providers about
treatment adherence and itsrelated factorsin HF. By obtaining
a more profound understanding of the perceptions of patients
with HF and their caregivers as well as health care providers
and by conducting studies supported by nursing theories as the
road map, researchers will be able to design efficient
interventions to improve treatment adherence in these patients
and assess them within this conceptual framework. This study
can help develop a checklist for assessing the variables
responsi ble for nonadherence behaviorsin thisgroup of patients
derived from the Roy Adaptation Model stimuli (focal,
contextual, and residual) and identify the practical prioritiesfor
improving adherence to treatment regimen in this group.

Shariatpanahi et al

Limitations

Our study has some limitations. First, the aim of this study is
to provide a treatment adherence model for patients with
different severitiesof iliness (NYHA class -1V or patientswith
HFrEF, HFpEF, and HFmrEF). So, one of the potential
limitations of the study may be the inability of patientsin class
[11-1V to answer aquestion. Second, adherenceto the treatment
regimen isinfluenced by the health care system, so some of the
possible themes associated with these factors may be
underreported. Finally, thewithdrawal of patientswith cognitive
impairment and end-of-life diseases from the study leads to
exclusion bias, complicating the generalizability of the results
for this group of patients.

In the quantitative phase, reliable and valid tools are needed to
test the interrelationships between variables. As the concepts
of the treatment adherence model based on the Roy Adaptation
Model at this stage are not clear, it is difficult to determine the
toolsrequired for testing the model in the quantitative phase of
the study. On the other hand, it may be necessary designing a
new tools or trandating existing tools and cultural adaptation
of them, which is one of the limitations of this study as the
exploratory sequential mixed-methods research design.
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Abstract

Background: Methamphetamine use is of deep concern to Aboriginal and Torres Strait |slander communities, but access to
culturally appropriate treatment resources and servicesislimited. Web-based programs have potential asflexible and cost-effective
additions to the range of treatment options available to Aboriginal people. The We Can Do This online intervention is designed
to incorporate evidence-based therapiesin a culturally relevant format using narratives from Aboriginal people to contextualize
the therapeutic content.

Objective: Thegoal of theresearch will beto test the effectiveness of the online intervention in await-list controlled randomized
trial across multiple sitesin urban, regional, and remote locations.
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Methods:  Participants will be Aboriginal and Torres Strait Islander people aged 16 years and over who have used
methamphetamine at least weekly for the previous 3 months. They will be recruited online and via health services. During the
intervention phase, participants will have access to the online intervention for 6 weeks with optional telephone or face-to-face
support provided by participating health services. The primary outcome measure will be the number of days the participant used
methamphetamine over the past 4 weeks compared to wait-list controls, assessed at baseline, 1, 2, and 3 months. Secondary
outcomes will include help-seeking, readiness to change, severity of dependence, and psychological distress. Any important
changesto the protocol will be agreed upon by the trial management committee and communicated to all relevant parties, including
trial site representatives and the tria registry.

Results: Recruitment will commence in July 2019, and results are expected in early 2021. Thisresearch is funded by National
Health and Medical Research Council project grant #1100696. The primary sponsor for the tria is the South Australian Health
and Medical Research Ingtitute. A trial management committee with representation from the participating health services, chief
investigators, other Aboriginal experts, and consumers will oversee procedures, trial conduct, analysis, and reporting of the
results.

Conclusions: Thetrial of thisonlineintervention builds on existing research supporting the effectiveness of Web-based therapies
for a range of psychological and other health-related issues including substance use. If successful, the We Can Do this online
intervention will increase the range of options available to Aboriginal people seeking to reduce or stop methamphetamine use.
It may provide a pathway into treatment for people who may otherwise be disengaged with health services for arange of reasons
and will be a culturally appropriate, evidence-based resource for health practitionersto offer their clients.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12619000134123p; https.//www.anzctr.org.au/
Trial/Registration/Trial Review.aspx?1d=376088& isReview=true

International Registered Report Identifier (IRRID): PRR1-10.2196/14084

(JMIR Res Protoc 2019;8(7):€14084) doi:10.2196/14084

KEYWORDS

methamphetamine; eHealth; Australian Aboriginal people; Aboriginal health services

Introduction

Background

M ethamphetamine use hasincreased globally over recent years
[1]. In Australia, where amphetamine-type stimul ants have been
a feature of the illicit drug market for many decades, a shift
from low-purity powder (speed) to the typically higher purity
form of the drug, crystalline methamphetamine (often referred
to as ice), has led to an increase in drug-related harms [2,3].
Thisisindicated by increases in amphetamine-related hospital
admissions, drug and alcohol service treatment presentations,
and helpline calls [4]. The available evidence indicates that
Aboriginal and Torres Strait Islander Australians (heresfter,
Aboriginal) use methamphetamine and experience harms at a
higher rate than non-Indigenous Australians, with some of the
highest recorded rates of usein regional and remote areas|[5,6].

Inlinewith national trends, Aboriginal Community Controlled
Health Services (ACCHSs) have experienced an increase in
amphetamine-type stimulant-related presentations over recent
years. The burden of service provision for amphetamines is
noted in the 2014-2015 Aboriginal and Torres Strait Islander
Health Organizations Online Service Report, where the
proportion of organizations that reported amphetamine as one
of their most important issues, in terms of staff time and
organizational resources, increased from 45% in 2013-2014 to
70% in 2014-2015. At the same time, socia and emotional
well-being (incorporating mental health within a unique set of
culturally informed well-being domains [7]) and substance use
serviceswereidentified as among the top five service gaps, and

http://www.researchprotocols.org/2019/7/e14084/

access to evidence-based treatments provided by qualified staff
remains variable [8].

A systematic review of psychological treatments applied
specifically to methamphetamine use concluded that good
clinical outcomes are achieved with cognitive-behaviora therapy
(CBT) [9]. Further, CBT with or without motivational
interviewing appears to be associated with reductions in
methamphetamine use and other positive changes [9]. A
preliminary randomized controlled trial comparing acceptance
and commitment therapy (ACT) and CBT indicated that these
two therapeutic modalities produce comparable results;
therefore, ACT may be aviable aternative to CBT for treating
harmful methamphetamine use [10]. This is relevant in an
Aboriginal context where written, worksheet-based CBT
approaches are not always preferred for a range of reasons
including literacy and a cultural preference for approaches
incorporating yarning and story-telling [11].

Internet interventions have shown effectiveness for some
substance use problems, including methamphetamine use. For
example, Breaking the Ice was a fully automated, participant
self-guided, Web-based intervention consisting of six
self-administered modules incorporating components of CBT
and motivational interviewing [12]. The program was effective
at increasing help-seeking and participant motivation to reduce
their methamphetamine use and reducing days out of role,
relative to await-list control (at 3 to 6 months from baseline).
Effect sizeswere small to moderate (relativerisk 0.5-0.74) [13].
The program participants who completed the Web-based
modules, predominantly non-Aboriginal and male, showed a
nonsignificant reduction in their methamphetamine use [13].
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Feedback on the acceptability of Breaking thelce was generally
positive in relation to the use of fictional case stories as an
engaging approach, but participants reported that the program
was al so too text-heavy, which may have contributed to attrition
(less than half [48%] completed all three modules).

Other evidence from evaluations of online interventions
developed specifically for Aboriginal people, such as the Stay
Strong App for setting goals relating to social and emotional
well-being [14,15] and the iBobbly app for suicide prevention
[16], indicates that electronic and Web-based therapeutic
approaches may befeasible and acceptableto Aboriginal people.
These treatment options may also have the potential to increase
access to evidence-based therapies by overcoming barriers to
health service access stemming from physical distance, cultural,
or other barriers.

The We Can Do This onlineintervention is being devel oped as
part of alarger project seeking to better understand and address
deep concerns in  Aborigind communities  about
methamphetamine use through the development and trial of
prevention and treatment strategies. Early quantitative and
qualitative findings from the larger project indicate that access
to health services does not currently match self-reported need
and that barriers to heath services exist, including stigma,
shame, and alack of culturally appropriate services. Theonline
intervention may provide a pathway for people using
methamphetamine to overcome such barriers to health service
access or an alternative support option for people in the
community.

Objective

Our primary hypothesis is that participants who complete the
We Can Do This online intervention will have significantly
reduced days of methamphetamine usein the last 4 weeks at 1,
2, and 3 months from baseline compared with wait-listed
participants with access to treatment as usual. Our secondary
hypothesisisthat the program will increase intended and actual
help-seeking, including attendance at participating health
services.

Methods

Trial Design

A 2-group randomized controlled trial will be used. The
intervention group will receive the We Can Do This online
intervention with the option of telephone or face-to-face support
provided by their local ACCHS staff. Thewait-list control group
will undertake the same assessments as the intervention group
and have accessto treatment as usual at the participating health
services until the 3-month control period is complete, at which
point they will receive access to the online intervention. They
will receive reminders to log in but no further research
assessments. Nonidentifiable use data will continue to be
monitored. Treatment as usual will involve referral to online
harm minimization information and accessto alcohol and other
drug counseling at the participating health service. The flow of
participants through the trial is shown in Figure 1.

http://www.researchprotocols.org/2019/7/e14084/
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Study Setting

Thetrial will take placein trial sitesin geographically remote,
regional, and urban locationsin Australia. ACCHSswill provide
telephone or face-to-face support to participants as required
according to the research protocol.

Participant Eligibility, Recruitment, and Consent

Participantswill be Aboriginal and Torres Strait |slander people
aged 16 years and over who have used methamphetamine at
least weekly in the past 3 months. They will be recruited online
through advertising and established social media channels in
each of the trial sites. Recruitment will be restricted to those
areas covered by ethical approval. Advertising materia (posters,
postcards) directing people to the project website will be
available at participating sites and relevant alcohol and other
drug services including needle exchange programs. Online
screening questions will identify participants who meet the
eligibility criteria and invite them to proceed to the online
consent process. All participantswill be presented with written
plain-language information about thetrial. The sameinformation
will be available online in audio-visual format, and the contact
details of researchers and participating health service staff will
be provided should participants wish to request further
information or require assistance in any way. Participants will
provide consent online. All participants will then complete the
baseline assessment before being randomized to support viathe
online intervention or wait-list control (Figure 1).

Randomization

The randomization scheme will be developed by a statistician
who is not involved with study participants. Subjects will be
randomly allocated to the online intervention or the wait list
with 1:1 ratio. Random numbers will be generated using the
statistical software Stata14.0 or higher version (StataCorp LLC).

I mplementation

The online intervention may be accessed on any digital device
(mobile phone, electronic tablet, or desktop computer) and
reguires continuous internet access to function during the trial.
Video quality will adjust automatically according to available
internet speed, and when the internet speed is too slow, a still
image will appear and the participant will hear the audio track.
Instructions will recommend that participants accessthe online
intervention once a week for 6 weeks; however, they are free
to access it as frequently as they wish during this time. Based
on feedback from advisory groups, participants will not be
required to complete modulesin a set order but will be able to
select modul es based on preference. Participants may withdraw
fromthetrial at any time. Data collected until that point will be
included unless specifically requested otherwise. All participants
will be paid Aus $20, $30, and $40 (US $14, $21, and $28) as
reimbursement for their time completing the first, second, and
third follow-up assessments, respectively. This payment will
not be affected by participant level of engagement with the
intervention.
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Figure 1. Flow of participants through the We Can Do Thistrial. AOD: alcohol and other drugs; MH: mental health.
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Participantswill have the option of receiving health practitioner
support via weekly phone cals from trained staff at the
participating health service in their geographical area. If this
option is selected, participant contact details will be forwarded
to the relevant hedth service, and they will receive an
introductory phone call during which the health practitioner
will explain their support role and schedul e the weekly contact.
Alternatively, participants will have the option to proceed
without practitioner contact. In either case, participantswill be
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prompted to consider the option of talking to someone at several
points within the online intervention.

At the end of each module, printable summary pages of their
inputs may be emailed to participants, their support people, and
members of their Healing Circle as attachments according to
participant preferences. With the participant’s permission, this
summary may also be emailed to their allocated practitioner, if
they have one. Participants will be sent an email or text to
remind them to log in each week regardless of which modules
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have been completed. If al modules are completed early,
participants may repeat modules. All online interactions will
be monitored and inputs recorded but de-identified prior to
analysis.

The online intervention has been developed so that a range of
health practitioners may provide optional clinical support asan
adjunct to the program. Health practitioners providing support
will have received face-to-face training from the research team
and a training manual with detailed instructions in the use of
the online intervention and how it may be used as the basis for
supportive conversationsthat consolidate the onlineintervention
content. The manual contains examples of scripts to guide
conversations. If issues arise in these conversations that fall
outside the practitioners professional boundaries, they will
have clear referral pathways available to them. Ongoing support
for health practitioners will be provided throughout the trial by
the research team and senior cliniciansin each organization.

Intervention

Web-Based Therapeutic Program

The We Can Do This online intervention comprises 7 modules
(Figure 2) that attempt to balance adherence to the strongest
evidence-base, which points most clearly toward CBT and

Figure 2. We Can Do This launch page.

Reilly et a

motivational interviewing treatment approaches, and advice
fromclinical and cultural advisorswho steered the devel opment
toward ACT and narrative approaches. Achieving this balance
required input from a range of experts. Three advisory groups
were established: (1) aclinical advisory group comprising the
research team and Aborigina and non-Aboriginal clinicians
working in drug- and alcohol-related fields, (2) a cultura
advisory group comprising a senior representative from the
diverse Aboriginal regions represented in the We Can Do This
online intervention trial, and (3) a lived experience group
comprising Aboriginal people with experience of
methamphetamine use, either currently or in the past, who
provided feedback on the online intervention acceptability and
usability.

With a view to making the online intervention less text-heavy,
films narrated and acted by Aboriginal actors that depict the
lived experience of Aboriginal people are embedded within the
online intervention to engage the participant and provide
illustrations of the various issues covered. The films provide
narratives that link modules together and an inviting way to
engage with the content. Thefictional charactersdepict different
experiences with methamphetamine, as described in Textbox
1

S

Select a Module

Are You Ready?

Having a Craving?

High Risk Situations

Textbox 1. Descriptions of fictional characters embedded within the We Can Do This online intervention.

lack of sleep, eating poorly and sometimes picking his skin.

«  Clinton used ice for 10 years but has not used for over 12 months. He has a supportive family, which is now his main focus, but he lost his
relationship with his partner as aresult of hisuse. He now has regular access to his young daughter and is motivated to keep healthy for her sake.

«  Tanishaisayoung woman whose use has been mainly recreational, with her boyfriend. She's started noticing that she's using more but it doesn’t
feel as good anymore. In fact, she's starting to wonder if it's affecting her thinking. She's also noticing that the drive to score ice has led her to
do some things she regrets, including forgetting to pick up her little brother whom she takes care of.

«  Joshuaworks hard and parties hard. He doesn’t really see his use as a problem, athough his friends and family might beg to differ. Joshua has
afull-time job in an office and has received a couple of warnings recently for turning up late. He's also showing some physical effects from a

« Aunty Rosie has acouple of nephews who are into ice; Rosie pulls no punchesin letting them know what she thinks about it. She seestheripple
effect that using ice can have—not just on the person who uses but on the family, their friends, and the whole community.
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Scripts for these films were developed from interviews
undertaken for other parts of the larger Novel Interventions to
Address Methamphetamine Usein Aboriginal and Torres Strait
Islander Communities (NIMAC) project and informed by the
findings of focus groups conducted in each of the 10 partner
sites. Clinical and cultural advisors emphasized the importance
of the visual aesthetic of the online intervention being both
culturally appropriate and inviting, so artwork by an Aboriginal
artist provides the backdrop for all modules. The modules are
designed as stand-alone activities that do not have to be
completed in a set order (Textbox 2). To increase accessibility
for those with limited English literacy, set text within the
modules is audio-recorded so that participants can choose to
listen to rather than read the text. Some literacy will nonetheless
be required to complete the program as at this stage participants
own inputs are necessarily in written text.

Atfirst log-in, participants will enter names of relevant support
people into their Healing Circle. The participant may enter
personal contactsor their own professional contactswith whom
they would like to share their healing journey or whom they
might contact for support. Helpline numbers and other relevant
services will be automatically entered into this section of the
online intervention and may be accessed at any time during use
of the program from the menu icon in the top right-hand corner
of each page, as shown in Figures 2 and 3. Some general
instructions on the use of the online program are provided before
the participant reaches the launch page, where they can access
the 7 modules (Figure 2).

Modules

Are You Ready?

This module is an online adaptation of the decisional balance
exercise frequently used with motivational interviewing,

Textbox 2. We Can Do This modules and content.

Reilly et a

although the exercise is commonly included in treatment
manual sfor substance use from different therapeutic modalities
[17-19]. The exercise proceeds in 4 sections corresponding to
good things about using ice, bad things about using ice, bad
things about stopping ice, and good things about stopping ice.
The choice of language—good versus bad things rather than
the traditional good versus not so good—was made based on
user feedback. A brief video illustrating relevant issuesfor one
of the characters introduces each section. Within each section,
participant is presented with up to 10 items (one per page) that
they rate on a dlide bar as not true for me, a little bit true for
me, or true for me.

After rating thefinal item in each section, all items are presented
inalist in order of relative weighting, and the participant can
add further items to the list via a textbox. The weighting for
each group of itemsis represented visually by a pile of stones,
and the relative weighting given to each item is represented by
the size of the stone (larger stonesfor those items rated astrue;
smaller stones for those rated as alittle bit true). By the end of
all 4 rating exercises, the good and bad things about using ice
and stopping ice are represented visually by 4 piles of stones
(Figure 3). Participants are then asked to identify the primary
good thing about stopping ice that is most important to them
and to pause to visualize the difference that stopping ice would
maketo thisimportant area of their lives. Using mental imagery
is known to promote goal-directed behaviors in a range of
health-related domains [20,21] and has a long history as an
important component of CBT [22]. Participants then have the
option of scheduling atext message to themselvesto arrive later
in the week reminding them of this important motivator. The
complete set of items selected, with relative weightings and all
other inputs, is summarized in a PDF document that may be
emailed or printed.

o Are You Ready? (10-20 minutes): aims to help participant resolve ambivalence and make a decision about what change (if any) they wish to

make to their use.

Cravings and Triggers (10-15 minutes): provides psychoeducation about the psychological and physiological processes involved in addiction.
Exercises assist participant in making a behavioral change plan.

Having a Craving? (5-20 minutes): behavioral experiment where participant rates the intensity of the craving; sets a timer for 10, 20, or 30
minutes; and is prompted to do other things and then sent a text message with alink back to the program after the specified time to rerate the
craving.

High-Risk Situations (10 minutes): participant identifies high-risk situations and makes a plan for coping with them with the option of receiving
a supportive text message at their nominated high-risk time.

Slip-Ups (10 minutes): reframes slip-ups as opportunitiesto learn. Participants are prompted to reflect on their experience and plan for next time.

Quiet Reflections (5-15 minutes): participant may choose to engage with Rosemary Wanganeen's approach to grief and loss, Joe Williams'
healing journey, or asimple mindful breathing exercise.

Building Up the Positive (10 minutes): participant identifies the values that are most important to them and sets goals that will help them move
closer to living alife that is aligned with their most important val ues.
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Figure 3. Weighing It Up visual summary.
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Next

Cravingsand Triggers

The Cravings and Triggers modul e contains cognitive-behavioral
exercises designed to assist the participant to identify their own
triggers (situations, thoughts, and feelingsthat can lead to urges
to use) and cravings (actual urgesto use) with aview to making
a plan for how to deal with them. The section begins with an
informational video providing psychoeducation on the nature
of addiction and withdrawal. This psychoeducation provides
the rationale for subseguent exercises, which prompt the
participant to reflect what cravings fee like for them and
identify theinternal (thoughts/feelings) and external (situations)
triggers that lead them to use. The first exercise presents the
participant with an image of a person, and they are invited to
tap on various body parts to read about common symptoms of
cravings, aongside strategies that can help to cope with that
symptom. For example, tapping on the nose will bring up the
message: “ Smell can bring on strong cravings. You caninterfere
with them by smelling something else, lemon, coffee,
soaps—anything that you find calming and not related to using
ice”

http://www.researchprotocols.org/2019/7/e14084/

RenderX

The next exercise is introduced with written information
defining external triggers, followed by a video of Clinton
describing triggers for him (eg, driving past a house where |
used to party). The participant is then presented with a list of
common external triggers that they can select from alist, with
free text boxes to add detail. Aunty Rosie then suggests in a
video that stopping ice use will require avoiding certain people
and places, and the participant is asked to identify thosetriggers
that may be ssmply avoided, including getting rid of any iceand
equipment they may have left. Tanishathen introduces the idea
of internal triggers, and the participant is again asked to select
those that apply to them. Participant is then prompted to make
aplan to reduce stress and practice identifying and responding
constructively and compassionately to unhelpful thoughtsusing
structured questioning. Again, all entries are summarized in a
PDF to be printed or emailed.

Having a Craving?

This module is a brief behavioral experiment in which the
participant is prompted to rate the intensity of their craving on
ascale from 0 to 10 and set a timer for 5, 10, or 20 minutes,
during which time they are instructed to do something else.
Participant has the option of playing Tetris on their device, as
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there is some evidence that playing Tetris acts as visua
cognitive interference and reduces the incidence and intensity
of cravingsin real-world settings[23]. When the timer finishes,
the participant receives atext message prompting themto return
to the exercise and rerate their craving, after which they can
repeat the exercise or move on to another module.

High-Risk Situations

This module includes a series of questions designed to assist
the participant to identify potential high-risk situationsand make
a plan to cope with them without using methamphetamine.
Possible strategies include avoiding the situation atogether
when possible, making a plan to leave if things get hard,
rehearsing how to say no to people when drugs are offered,
preparing by letting people know that they have decided not to
use, having support people nearby/contactable, and reminding
themselves of their primary motivation for reducing or stopping
use.

Slip-Ups

In this module, dlip-ups are differentiated from relapse and
reframed as an opportunity for learning and getting stronger for
next time. Unhelpful and helpful thoughts are articulated, and
then a series of questions prompts the participant to reflect on

how they were feeling and what they were doing and thinking
to enable them to respond differently next time.

Quiet Reflections

This module contains a series of reflections and mindfulness
exercises that may be selected from a launch page within the
module. These reflections emphasize connection to culture,
community, and identity and provide pathways for addressing
culturally situated grief and loss and connecting with cultural
programs. The module also contains a basic introduction to
mindfulness via psychoeducation and abrief breathing exercise
taken from Smout and Lazicki [19].

Building Up the Positive

Building up the Positive is an adapted version of the Bullseye
Values Survey developed by Lundgren et a [24] and further
popularized by Harris[25]. This exercise does not focus on drug
use specifically and is intended to help the participant build a
valued life outside of their use. In our adapted version, the
participant is presented with three baskets|abel ed |essimportant,
important, and very important. Values appear on the screen and
the participant sorts them into the appropriate basket. In the
next stage of the exercise, those values rated as very important
appear one by one and can be placed on a stylized image of a
dartboard—close to the center if the participant feels they are
living well in accordance with that value and further away from
the center if they are not living in line with that value. Once all
the values have been placed on the board, participant is
encouraged to select a value placed further from the center to
work on in the next section. Participant is then asked to write
a specific, achievable action that would help them move closer
to living out that value. This is followed by three questions:
What would be the first step toward this goal ? Who could help
you do this? When will you do this? After nominating a day
and time, participant has the option to send a text message to
themselves reminding them to take the first step. Participant
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can then choose to work on another value, print their plan, or
select another module.

I ncorporation of Feedback From Focus Testing

The modules were focus tested in two phases. Thefirst module
developed (Are You Ready?) was focus tested with Aboriginal
people with past or current experience of methamphetamine
use recruited via organizational networksin urban and regional
locationsin South Australiaand Victoria. Feedback from these
groups was incorporated into the WBTP and informed the
further development of subsequent modules. Later modules
were focus tested with participants recruited via the same
networks. Feedback was generally positive and supported the
use of films to convey key messages. Participants found the
content credible and useful and provided advice to improve the
clarity of terminology, imagery, and usability. They also noted
that while films are a powerful medium for conveying positive
messages, the emotive nature of some stories could betriggering
for some people, which prompted a greater focus on building
safety measures into the online intervention—for example,
ensuring timely access to face-to-face support when needed.

Outcome M easures

Primary Outcome

The primary outcome measured will be the number of daysthe
participant used methamphetamine during the treatment phase,
assessed using questions from the Australian Treatment
Outcome Profile (ATOP) [26]. The ATOP has been validated
in treatment settings across Australia.

Secondary Outcomes

Differences in help-seeking will be assessed with the General
Help-Seeking Questionnaire [27] and by therate of referral and
frequency, type, and duration of health service contact resulting
from use of the onlineintervention. Other outcomeswill include
readiness to change (Readiness to Change Questionnaire) [28];
psychological distress (Kessler 10) [29]; poly-drug use during
the past month (ATOP) [26]; severity of dependence (Severity
of Dependence Scale) [30]; days out of role (referencing
methamphetamine use rather than depression) [31]; and usability
and acceptability (Internet Intervention Adherence Questionnaire
[32], which includes questions about barriers and facilitatorsto
using the program and optional free-text to report any criticisms
or other feedback). Feasibility of the online intervention will
be assessed overall by demographics of participants, general
uptake and use of the online intervention (modul es compl eted,
time spent, etc), and number of participants who complete the
program. Qualitative interviews with health service staff and at
least two onlineintervention userswill be conducted to explore
positive and negative experiences.

Sample Size and Power

Based on our previous research, we expect a baseline mean of
16 days methamphetamine use in the past 4 weeks [33]. We
aim to detect a reduction to a mean of 8 use days in the past 4
weeks, as this will have a significant clinical impact in terms
of reducing the risk of psychotic symptoms and violence
(reduction from odds of 10-11 to 2-3) [33,34]. To detect this
difference at each of the follow-up points with 90% power at a
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P<.01 level, we will require a sample of 100 participants per
group. Based on our previous research, with assertive follow-up
(ie, by phone as well as by email/text) we expect up to 30%
attrition at follow-up, meaning that we will need to recruit 144
participants into each condition (intervention and treatment as
usua) or atotal of 288 participants. Treatment sites will be
ACCHSs and other relevant services with Aboriginal clients.

Data Collection and M anagement

Data will be collected online at baseline, and at 1, 2, and 3
months postbaseline. Participants will be invited to complete
follow-up assessments online via a link sent by email and/or
text message in thefirst instance and followed up by telephone
thereafter. For analysis, participants will be assigned a unique
patient identifier. De-identified data on rate of referral and
frequency, type, and duration of health service contact resulting
from use of the online intervention will be provided by the
health service using the unique patient identifier alocated to
each participant. Data collected onlinewill be de-identified and
uploaded automatically to a secure server managed by the
primary sponsor (South Australian Health and Medical Research
Institute) in accordance with strict research governance protocols
[35]. Contact details are necessary for the successful operation
of the online intervention but will not be stored with data
collected for research purposes. Access to data will be limited
to research staff named on the ethics protocol.

Statistical Analyses and End Points

An intention-to-treat analysis will compare the primary and
secondary outcomes for the intervention versus placebo
conditions at 1, 2, and 3 months from baseline. Main effects
will be evaluated using a mixed effect model that accounts for
site-specific clustering effects.

Safety and Security

The safety and security of participantsis of paramount concern
at all stages of the research process. To addressissues of safety,
the participant information sheet provided to participants will
include emergency numbers of appropriate providersintheloca
areaand the contact numbers of the relevant researchers. These
will also beincluded online at the end of baseline and follow-up
assessments. Adverse events or unintended effects of the trial
reported by participants or clinicians involved in the trial will
be assessed by the trial management committee and reported
to the ethics committees and other parties as required.

Ethical Approval

Approva from Aboriginal human research ethics committees
at each of the participating sites and the Flinders University
Human Research Ethics Committee has been obtained. Any
modifications to the protocol will be approved by the trial
management committee and communicated to al investigators,
ethics committees, and thetrial registry. Thetrial wasregistered
at the Australian New Zealand Clinical TrialsRegistry [ACTRN
12619000134123p].
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Dissemination

Trial resultswill be reported to all participating sites and to the
public viathe Australian New Zealand Clinical Trias Registry
and NIMAC websites. Topics suggested for presentation or
publication in the peer-reviewed literature will be agreed upon
by the chief investigators, and authorship will be based upon
the four criteria outlined by the International Committee of
Medical Journal Editors[36].

Results

Funding for this trial was awarded from the National Health
and Medica Research Council in 2016 (APP#1100696).
Recruitment will commence in July 2019 and proceed for 12
months. Results are expected in early 2021.

Discussion

Early identification of problematic methamphetamine use and
access to timely and effective treatment options is critical to
enhance opportunities for successful outcomes for people who
use the drug; however, treating methamphetamine use and
dependenceisahealth priority that has not been fully addressed.
This will be the first trial of a culturally appropriate online
therapeutic program for addressing methamphetamine use
specifically among Aborigina people. We believe that, if
effective, the online intervention will provide benefits to
Aboriginal people and health servicesin three main ways.

First, it will be a much-needed resource for Aborigina people
seeking to change their methamphetamine use. Importantly, it
has the potential to reach those who face barriers to attending
drug treatment and other health and socia support services. The
anonymous nature of an online intervention hel ps to overcome
such barriers. Second, the onlineintervention incorporates basic
referral mechanisms to professional support, such as the
inclusion of links to and prompts to make contact with health
services, therefore, it has the potential to link people using
methamphetamine with appropriate face-to-face support. Third,
the WBTP is a resource that may be used by counselors and
other workers within ACCHSs and mainstream services who
work with Aboriginal people. Accessto alcohol and other drug
counselors and registered psychologists is not aways readily
available; therefore, the WBTP will increase the range of
clinicians who, with appropriate training, can deliver
evidence-based and culturally appropriate therapeutic content
to clients.

At present, barriers to accessing care for people using
methamphetamine include physical distance from services, a
lack of culturally appropriate health services, and the stigma
associated with use. Online interventions have the potential to
overcome these barriers and reduce methamphetamine-rel ated
harm for Aboriginal people, their families, and communities.
Our trial will determinewhether accesstotheinternetisabarrier
to use of such interventions. Whilethe reliance on text has been
reduced as far as possible, the study will also assess the extent
to which this material is accessible to the intended user.
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Abstract

Background: About 70% of all mental health disorders appear before the age of 25 years. When untreated, these disorders can
become long-standing and impair multiple life domains. When compared with al Canadian youth (of different ages), individuals
aged between 15 and 25 years are significantly more likely to experience mental health disorders, substance dependencies, and
risks for suicidal ideation and death by suicide. Progress in the treatment of youth, capitalizing on their online responsivity, can
strategically address depressive disorders.

Objective: We will conduct arandomized controlled trial to compare online mindful ness-oriented cognitive behavioral therapy
(CBT-M) combined with standard psychiatric care versus psychiatric care alonein youth diagnosed with major depressive disorder.
We will enroll 168 subjects in the age range of 18 to 30 years; 50% of subjects will be from First Nations (FN) backgrounds,
whereas the other 50% will be from all other ethnic backgrounds. There will be equal stratification into 2 intervention groups

(INT* and INT?) and 2 wait-list control groups (CTL* and CTL?) with 42 subjects per group, resulting in an equal number of
INT* and CTL* of FN background and INT? and CTL? of non-FN background.

Methods: Theinclusion criteriaare: (1) age 18 to 30 years, FN background or other ethnicity; (2) Beck Depression Inventory
(BDI)-1I of at least mild severity (BDI-Il score =14) and no upper limit; (3) Mini-International Neuropsychiatric Interview
(MINI)—confirmed psychiatric diagnosis of major depressive disorder; and (4) fluent in English. All patients are diagnosed by a
Centre for Addiction and Mental Health psychiatrist, with diagnoses confirmed using the MINI interview. The exclusion criteria
are: (1) individuals receiving weekly structured psychotherapy; (2) individuals who meet the Diagnostic and Statistical Manual
of Mental Disorders criteriafor severe a cohol/substance use disorder in the past 3 months, or who demonstrate clinically significant
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suicidal ideation defined asimminent intent, or who have attempted suicide in the past 6 months; and (3) individual s with comorbid
diagnoses of borderline personality, schizophrenia, bipolar disorder, and/or obsessive compulsive disorder. All subjects are
provided standard psychiatric care defined as 1 monthly session that focuses on appropriate medication, with session durations
of 15 to 30 min. Experimental subjects receive an additional intervention consisting of the CBT-M online software program (in
collaboration with Nex JHealth, Inc). Exposureto and interaction with the online workbooks are combined with navigation-coaching
delivered by phone and secure text message interactions.

Results. The outcomes selected, combined with measurement blinding, are key featuresin assessing whether significant benefits
regarding depression and anxiety symptoms occur.

Conclusions: If results confirm the hypothesis that youth can be effectively treated with online CBT-M, effective services may

be widely delivered with less geographic restriction.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2019;8(7):€11591) doi:10.2196/11591

KEYWORDS

PRR1-10.2196/11591

intervention study; telemedicine; mobile phone; mhealth; fitbit; depression; cognitive behavioral therapy

Introduction

A total of 70% of all mental health problems appear before the
age of 25 years. If untreated, these problems can become
long-standing disorders that impair multiple life domains [1].
When compared with all Canadian youth (of different ages),
the cohort between 15 and 25 yearsis significantly morelikely
to experience mental hedth disorders and substance
dependenciesand risksfor suicidal ideation and death by suicide
[2-5]. The current economic costs of mental health are vast,
estimated at Can $51 billion annually, with Can $20.7 hillion
annually due to lost labor force participation [6]. Innovations
in internet and smartphone technol ogies provide opportunities
to deliver mental health care in ways that improve outcomes,
reduce costs and overcome the geographic barriersthat obstruct
service equity.

Cognitive behavioral therapy (CBT)—the best-validated
psychotherapy [7]—has, in recent years, been integrated with
mindfulness meditation (MM), resulting in strong evidence
supporting their combined effectiveness [8-14]. Research with
this combination, with student populations, by our group, has
resulted in psychometric and neurophysiological [9-17] benefits
in online single-arm and randomized controlled trials (RCTSs).
Another online intervention, tested in an RCT, demonstrated
significant reductionsin glycosylated hemoglobin blood levels
in patients with type 2 diabetes [18-20].

Mindful nessinterventions gained notice dueto the efficacy and
low costs of easily learned procedures that fostered attentional
skillsand present-time awareness ([21-31]; Kirk et a, in press).
For over three decades, in-person mindfulness-based stress
reduction and acceptance and commitment therapy programs
[17-24,32] have reduced mental and physical symptoms,
summating in asignificant accumulation of evidence supporting
their effectivenessin nonclinical [28] and clinically diagnosed
populations [29-31]. A recent review of mindfulness-based
cognhitive behavioral therapy (CBT-M) suggests that
internet-based approaches have effects similar to in-person
approaches [33] with evidential support from a systematic
review of studies published between 2000 and 2018 [33-43].
The reviewed studies (all RCTS) assessed internet-delivered

http://www.researchprotocols.org/2019/7/e11591/

CBT-M programsin terms of changesin anxiety and depression
(as primary or secondary outcomes) in adults (mean age =18
years) with aclinical diagnosis of depression or anxiety (using
the Diagnostic and Statistical Manual [DSM]-1V protocol)
[34-43]. Inthisreview of 11 RCTs, amean Hedges' g of —0.47
was calculated based on a 45.6% reduction in depression
symptoms when compared with the control populations. These
reductions are similar to those found in a systematic review
reported by Karyotaki et al who calculated a mean Hedges' g
of -0.27 (for depressive symptom reduction) in online,
self-guided treatments that solely implemented CBT [44].

Online programs, altogether, can track usage and transmit text
or email prompts to motivate adherence, resulting in higher
motivation levels[45-48]. Accessto avirtual mindfulness-based
navigator-coach at greater frequencies than possible with
face-to-face communication [45-49], and improved outcomes.
The RCT described here combines these features and assesses
them with youth with diagnosed major depressive disorders.

Methods

Aim

The study aims to evaluate the efficacy of CBT combined with
MM to treat youth (aged 18-30 years) diagnosed with major
depressive disorder. We will enroll 168 subjects, where 50%
of the subjects will be from First Nations (FN) background,
while the other 50% will be from all other ethnic backgrounds,
stratified in 2 intervention groups and 2 (wait-list) control groups
(42 subjects per group, where INT* and CTL? are from FN

background and INT? and CTL 2 arefrom non-FN background).
The intervention groups will be compared with the control
groups at baseline, 3 months (mid intervention), and 6 months
(post intervention), using validated outcome measures.

Recruitment and Randomization

Subjects are identified from the wait-lists for services at the
Centre for Addiction and Mental Health (CAMH) and through
contacts with multiple Toronto-based clinics. Eligible patients
interact with a research coordinator who reviews and explains
the study. Eligibility isascertained in person followed by written
consent before randomization. The identification of most
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subjectsfollows CAMH procedureswhere research coordinators
identify potential participants by prescreening new clinic
referrals and notifying the investigative team and the client’'s
clinician about potential study eligibility. The clinician then
asks the client if she/he is willing to meet with a study team
member to explore participation. Only when a client agrees, is
she/he approached.

A biostatistician at the Department of Biostatisticsat University
Health Network (G Tomlinson) performed an electronic
randomization of participants with study IDs to the different

groups (INTY, INT? CTL!, and CTL?. The information
regarding each study 1D with its respective group allocation
was transferred onto cards and placed in individually sealed
envelopes. After a participant had completed the baseline
questionnaires, the research coordinator opened the next
envelopein the seriesto determine participant group alocation
and their respective study ID.

Onthebasisof acareful review of previoudy successful studies
[38,39,41], we determined a sample size of 42 participants per
group in 4 groups (total of Nn=168). Type | error was set at
alpha=.05 and power at 80%. Our projected sample size of 168
participants is deemed more than adequate for the detection of
small to medium effect size. With an anticipated drop-out rate
of up to 20%, we will recruit 208 participants (54 per group).

Inclusion Criteria

Theinclusion criteriaare asfollows: (1) age 18 to 30 years, FN
background or any other ethnicity; (2) Beck Depression
Inventory (BDI)-II of at least mild severity but no upper limit
(BDI-I1 score=14) [50]; (3) Mini-International Neuropsychiatric
Interview (MINI)-confirmed psychiatric diagnosis of major
depressive disorder [51]; and (4) fluent in English. All patients
are diagnosed by a CAMH physician, and the diagnoses are
confirmed using the MINI interview administered at the
screening visit [51].

Exclusion Criteria

The exclusion criteria are: (1) individuals who are currently
receiving weekly structured psychotherapy; (2) individualswho
meet the DSM-V criteria for severe alcohol/substance use
disorder in the past 3 months, or who demonstrate clinically
significant suicidal ideation defined asimminent intent, or who
have attempted suicidein the past 6 months; and (3) individuals
with comorbid diagnoses of borderline personality, bipolar
disorder, schizophrenia, and/or obsessive compulsive disorder.

Intervention

All subjects are provided standard psychiatric care, involving
1 monthly session that focuses on appropriate medication, with
session durations from 15 to 30 min. Experimental subjects
receive the additional intervention, consisting of a CBT-M
software program (in collaboration with Nex J Health, Inc),
whichisaccessed online. Interactions with the online workbooks
is combined with navigation-coaching (total 24 hoursduration),
primarily delivered in phone and text message interactions. In
addition, each participant is given a Fitbit-HR Charge 2 that
assesses physical steps and 24-hour heart rate in 5-second
(averaged) durations (the software permits daily monitoring).

http://www.researchprotocols.org/2019/7/e11591/
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Theintervention content builds on 2 prior successful Web-based
CBT-mindfulness RCTs with students [9,10,13,15-17] and on
effective methods with other populations demonstrated in
previous RCTs[52-55]. The online workbook content includes
24 chapters reflecting multiple topics (eg, Living By Your
Truths, Overcoming Wired-ness and Tired-ness, Mindfulness
and Relationships, Loss and Grief, and Resilience, Befriending
Ourselves, Befriending Your Body with Exercise, Body Image
and Mindfulness, Intimacy, Forgiveness, Overcoming
Procrastination, Dealing with Negative Moods, Stress
Resilience, Overcoming Performance Anxiety, and Cultivating
Inspiration) covered sequentially on a weekly basis with the
navigator-coach. In summary, the key intervention features are
24-hour access and CBT-mindfulness contents that address
specific symptoms and generic depressive experiences.

Hypothesis

The CBT-M online intervention will be associated with
statistically and clinically significant between-group differences
(benefits) when treatment groups and control groups are
compared, using both intention-to-treat (ITT) and per protocol
analyses (PP). The ITT will proceed in a standard manner,
whereas the PP will be based on the 24-week and 24-session
structure of theintervention. All subjectswho fail to attend 50%
of the sessions (ie, <12 sessions) will be excluded from the PP.

Outcome M easures

Primary Outcome
The primary outcome measure is the BDI-I1 [50].

Secondary Outcomes

The secondary outcomes assess anxiety (Beck Anxiety
Inventory) [56], depression (ie, Quick Inventory of Depressive
Symptomatology) [57], 24-item Hamilton Depression Rating
Scade (HDRS-24; with a blinded interview-rater) [58],
mindfulness (5-Facet Mindfulness Questionnaire) [59], and pain
(Brief Pain Inventory) [60].

All self-report measures and the HDRS-24 interview are carried
out at the sasme CAMH Mood and Anxiety research clinic in
identical assessment rooms. The HDRS-24 interview-rater is
blinded to intervention and control conditions for the trial
duration.

Results

Analyses

Data obtained from participants during the study visits are
de-identified and stored as electronic case reporting forms
(CRFs) onthe CAMH REDCap system and physical CRF paper
copies in a locked cabinet. Participant characteristics are
summarized via descriptive statistics. Group equivalence at
baseline in terms of demographic and clinical variables is
assessed.

Primary and Secondary Outcomes

The monthly rate of recruitment is calculated and the level of
retention will be presented in the proportion of enrolled
participants completing study outcomes at each time point.
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The effect of the intervention on the primary clinical and
secondary outcomes will be assessed through separate analysis
of covariance (ANCOVA) models that have changed from
baseline to 6 months as the dependent variable, the baseline

Ritvo et al

missing values on a case-by-case basis using expert opinion
and patient history.

Discussion

value of the outcome as a covariate and the group assignment
as a categorical variable. The treatment effect, its effect size
(Hedges g), and 95% Cls for the treatment effect and
within-group changes from baseline to one year will be
calculated from the ANCOVA model. The sensitivity of results
to missing datawill be evaluated by running apurely data-based
multiple imputation procedure, as well as the imputation of

If hypothesized results are obtained, this intervention may be
an important option for depressed youth. Asit can be accessed
wherever internet-based services are available, geographic
barriers to high-quality treatment could be minimized.
Acknowledged study limitations include the lack of blinding
regarding administration of self-report measures other than the
blinding maintained for the HDRS-24 assessment.
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Abstract

Background: Men who have sex with men (MSM) currently account for more than two-thirds of new HIV diagnoses in the
United States and, among young MSM (Y MSM) aged 20 to 29 years, as many as 79% to 84% of new infections occur between
primary partners. Contributing to HIV risk, YMSM use drugs at comparatively high rates. To date, no interventions have been
devel oped that specifically addressthe unique needs of partnered Y MSM or incorporate afocus on relationship factorsin addressing
personal motivation for change.

Objective: The study’s primary aim isto evaluate the efficacy of the PARTNER intervention and evaluate potential moderators
or mediators of intervention effects. The study’s secondary aims were to gather ideographic data to inform afuture effectiveness
implementation study and develop a novel biomarker for pre-exposure prophylaxis (PrEP) adherence by analyzing PrEP drug
levelsin fingernails.

Methods: PARTNER is a4-session motivationa interviewing—based intervention that integrates video-based communication
training to address drug use and HIV prevention among partnered Y MSM. This study utilizesarandomized controlled trial design
to compare the PARTNER intervention with an attention-matched psychoeducation control arm that provides information about
HIV-risk reduction, PrEP, and substance use. Participants are randomized in a 1-to-1 ratio stratified on age disparity between
partners, racial composition of the couple, and relationship length. Follow-up assessments are conducted at 3-, 6-, 9-, and 12-months
postbaseline. The study recruits and enrolls 240 partnered Y MSM aged between 18 to 29 years at aresearch center in New York
City. Participants will be HIV-negative and report recent (past 30-day) drug use and condomless anal sex with casual partners,
anonmonogamous primary partner (regardless of HIV status); or aserodiscordant primary partner (regardless of sexual agreement).
Primary outcomes (drug use and HIV sexual transmission risk behavior) are assessed via a Timeline Follow-back interview.
Biological markers of outcomes are collected for drug use (fingernail assay), sexual HIV transmission risk (rectal and urethral
gonorrhea and chlamydia testing), and PrEP adherence (dried blood spots and fingernails for anovel PrEP drug level assay).

Results. The study opened for enroliment in February 2018. Anticipated completion of enrollment is October 2021. Primary
outcome analyses will begin after final follow-up completion.

https://www.researchprotocol s.org/2019/7/e13015/ JMIR Res Protoc 2019 | vol. 8 | iss. 7 [e13015 | p.65
(page number not for citation purposes)


mailto:tstarks@hunter.cuny.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Starks et &
Conclusions:  Existing research on partnered YMSM within the framework of Couples Interdependence Theory (CIT) has
suggested that relationship factors (eg, dyadic functioning and sexual agreements) are meaningfully related to drug use and HIV
transmission risk. Results pertaining to the efficacy of the proposed intervention and the identification of putative moderators
and mediators will substantially inform the tailoring of interventions for YMSM in relationships and contribute to a growing
body of relationship science focused on enhancing health outcomes.

Trial Registration: ClinicaTrials.gov NCT03396367; https://clinicaltrials.gov/ct2/show/NCT03396367 (Archived by WebCite

at http://lwww.webcitation.org/78ti 7esTc.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2019;8(7):€13015) doi:10.2196/13015

DERR1-10.2196/13015
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Introduction

Background

Young men in same-sex relationships are confronted with a
unique constellation of challenges specifically related to drug
use and HIV risk. Men who have sex with men (MSM)
accounted for 67% of al new HIV infections in the United
States in 2016 and approximately two-thirds (64%) of those
infections among MSM were observed in the youngest age
cohorts (13 to 24 years and 25 to 34 years) [1]. Although rates
remained largely stable among 13 to 24-year-old young men
who have sex with men (YMSM), they rose by 21% among
men aged 25 to 34 years [1]. Collectively, these data point to
the early years of adulthood as a time of emerging and
potentially escalating risk for HIV infection.

MSM in same-sex relationships are particularly vulnerable to
HIV infection, with risk again concentrated in the early years
of adulthood. Main partners accounted for 35% to 68% of new
HIV infectionsamong MSM [2,3]. Estimates suggest that rates
of main partner transmission may be as high as 79% to 84%
among YMSM aged 20 to 29 years [2], and this risk of main
partner HIV transmission increases with discrepancy among
the partners’ ages [2,3]. Sullivan et a [2] suggested that the
increased risk for partnered men arises from the fact that men
in relationships have sex more frequently with each other, with
high rates of condomless anal sex (CAS).

The vulnerable age range defining Y MSM corresponds largely
to the developmental period of emerging adulthood. The
transition from adolescence to adulthood has lengthened over
time, with experts suggesting that emerging adulthood lasts
from age 18 to 29 years with implications for both physical and
mental health outcomes [4]. During this developmental period,
emerging adults develop an increasingly firmer sense of sexual
identity, solidify mechanisms to regulate emotions, and learn
to develop romantic relationships [5-7]. Therefore, it is
important to note that behaviors emerging adults adopt during
this critical period not only affect current health but also have
substantial implicationsfor behaviorsand health outcomeslater
in adulthood [5,7].

https://www.researchprotocols.org/2019/7/€13015/

Drug Useand Emerging Adult Young Men Who Have
Sex With Men in Relationships: A Covariate of HIV
Infection Risk

YMSM use drugs at higher rates than their heterosexual
counterparts [8,9]. The most common drugs reported include
cocaine, crystal meth, and other party drugs (eg, ketamine and
gamma-hydroxybutyrate [GHB]) [10,11], aswell as marijuana
[12]. Drug use among Y MSM is of particular concern because
of its established association with HIV transmission risk
behavior (ie, CASwith apartner of serodiscordant or unknown
status) [13]. Thefact that Y MSM usedrugs at higher rates than
older MSM [14] and their heterosexual same-age counterparts
[15,16] potentially compounds their risk for HIV infection.

A number of factors contribute to the need to develop tailored
intervention strategies to address drug use among YMSM in
relationships with other men. Unlike their heterosexual
counterparts, being partnered is not associated with reductions
indrug use among MSM [15]. Meanwhile, associations between
drug use and HIV transmission risk behavior with casual
partners remain significant among partnered MSM [17-19].
Sexual aspects of the relationship contextualize drug use for
partnered men. Drug use covaries with sexual agreements
[17,18], the understandings couples have about sex with partners
outside their relationship [20]. Men in nonmonogamous
relationships are significantly morelikely to use drugs[17,18],
and nonmonogamous relationships are characterized by more
between-partner variability in use[17].

Motivational Interviewing: A Basisfor Intervention
Development

Motivational interviewing (M) is a client-centered approach
to discussing a target issue: understanding that issue from a
client’s perspective, enhancing individual motivation for change,
and subsequently developing plans to achieve identified goals
[21]. MI provides a framework for delivering information
regarding the target behavior and specific strategiesto cultivate
personal motivation for change. It emphasizes the individual’s
self-efficacy and autonomous capacity to make well-informed
health decisions [21].

Brief MI-based interventions have shown efficacy in targeting
substance use and sexual health among youth, including sexual
minority youth [22-25]. Specifically, Parsons et a found
empirical support for a4-session M1-based intervention—termed
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the Young Men's Health Project (YMHP)—to reduce both
substance use and HIV transmission risk behavior among
YMSM [25]. Secondary analyses of YMHP outcome data
underscored the need to tailor interventions for YMSM in
relationships. Starks and Parsons found that those Y MSM who
were partnered when they received Y MHP showed essentially
stable drug use over time, whereas a matched comparison
sample of single men who also received the intervention showed
significant and stable reductionsin drug use[26]. Thus, athough
MI represents an adaptive and multipurpose platform with a
proven record of successin integrated interventions focused on
sexual health and substance use among Y MSM, existing brief
M1 interventions may benefit from adaptationsthat specifically
addressrelationship factorsrelevant to Y MSM in relationships,
particularly with regard to effects on drug use.

CouplesInterdependence Theory: Tailoring
Mativational Interviewing for Partnered Young Men
Who Have Sex With Men

CIT [27] has been applied to understand how relationship factors
influence individual health outcomes for men in relationships
with other men [28]. Through a processtermed accommodation,
partners within arelationship arrive at a shared goal or vision.
When successful, the creation of the shared goal leads to a
transformation of motivation, wherein partners consider the
long-term effects of their decisions on their partner and their
overal relationship [27,29-31]. Thisalowsjoint goalsto draw
on both individual-level and couple-level resources and increases
the likelihood of goal accomplishment [30,31]. Notably,
individual-level ~ factors related to better dyadic
functioning—including elements such as relationship
satisfaction, commitment, communication, and relationship
investment—facilitate the accommodation process [30].

CIT would suggest that an intervention tailored for partnered
YMSM should incorporate components of relationship skill
building. Male couples with better dyadic functioning will be
better able to create shared sexual health goals and be more
successful at the accomplishment of these shared goals once
formed. However, dyadic interventions alone are insufficient
to meet the diverse needs of partnered YMSM. For some
couple-focused interventions, concurrent participation is
required. Thistype of participation posesalogistical barrier for
many coupl es as coordination of schedulesis needed. Moreover,
there is a possibility that one partner of the couple may be less
able or motivated to participate. In addition, theimplementation
of couple-focused interventions may strain resources with
providers as clinical skills and administrative-level concerns
may arise [32]. Furthermore, researchers have indicated that
participation in a couple-focused intervention may bias
participation toward coupleswith higher relationship functioning
[33,34].

Biomedical Prevention for HIV Infection and
Partnered Young Men Who Have Sex With Men
Daily use of Emtricitabine/Tenofovir Disoproxil Fumarate,
FTC/TDF (Truvada), or PrEP reducestherisk of HIV infection
substantially among those at risk. Recommendations from the
US Centers for Disease Control and Prevention (CDC) [35]
identify MSM in nonmonogamous rel ationships or rel ationships
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with an HIV-positive partner as high-priority candidates for
PrEP. Despite this recommendation, research on gay male
couples suggests that partnered Y MSM face unique barriersto
PrEP uptake.

Partnered men report being fearful that their primary partner
may perceive them to be having sex with outside partners if
they were to go on PrEP or discuss PrEP with their primary
partner [36]. At the same time, the incorporation of HIV risk
reduction plans (eg, PrEP use and consistent condom use) into
sexual agreements can significantly reduce HIV transmission
risk [37-39]; however, such inclusion requires the couple to be
open to discussing PrEP. Gay men’s willingness to persuade a
relationship partner to use PrEP was associated with their own
willingnessto take PrEP[38]. Collectively, these findings point
to the need to facilitate communication between YMSM and
their relationship partners about PrEP. Having an
interventionist—aneutral party outside the relationship—introduce
the topic may reduce anxiety related to initiating the
conversation about PrEP and provide an opportunity for partners
with someinterest in PrEP to encourage less-interested partners
to consider it.

Novel Assessment of Pre-Exposure Prophylaxis
Adherence

The extent to which PrEP achieves reductions in HIV risk is
highly contingent upon adherence. Estimated reductions in
infection risk are as high as 96% with full adherence to daily
PrEP[40]. The assessment of adherence constitutes an inherent
methodological challenge in PrEP studies. Behavioral
measurements (eg, self-reports of missed doses and pill
counting) are generally considered acceptable proxies for
adherence but they can beinfluenced by participant biases such
as socia desirability or recall bias [41]. Testing for PrEP
metabolitesin dried blood spots (DBS) has emerged asaleading
method for the objective assessment of adherence[42], although
obtaining and storing high-quality samplesischallenging [43].
Hair analysis can also be used to measure PrEP adherence
[44-46]; however, the analysis requires a particular length of
hair and therefore poses chalenges for some
participants—particularly males with very short hair [45].

Fingernail assays are a promising alternative approach to
measuring PrEP adherence. Fingernail collection has high rates
of acceptability and can beimplemented with minimal training,
with lower associated costs than blood collection. Fingernail
assays have becomeincreasingly used in the detection of illicit
drug use [47-51]. Studies demonstrate that fingernail analysis
may be more sensitive to detecting substances relative to hair
assays [49,52,53]. Thus, developing a fingernail assay to
measure Tenofovir (TFV) and FTC levels as biomarkers of
adherence has potential utility for community-based and public
health providers over DBS or hair adherence metrics in terms
of acceptability and feasibility.

Objective

The purpose of this study is to test the efficacy of a tailored
M I-based intervention that specifically addressesfactorsrelevant

to drug use and HIV prevention for partnered YMSM who are
high-priority candidates for PrEP. The study has 2 primary
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objectives. The first is to evaluate the efficacy of PARTNER
with regard to 3 primary outcomes: (1) PrEP uptake and
adherence, (2) sexua HIV transmission risk behavior, and (3)
drug use. The second is to identify individual and relationship
factors that moderate and/or mediate intervention effects. The
study also has 2 secondary objectives: (1) gather ideographic
datato inform afuture effectiveness-implementation study and
(2) validate the use of fingernail assays as a biological marker
for PrEP adherence. In this study, the research team will collect
both DBS and fingernail samples to assess the concurrent
validity of PrEP drug or metabolite levelsin each matrix.

The primary hypotheses are that YMSM receiving the
PARTNER intervention will be more likely to initiate and/or
be adherent to PrEP throughout the follow-up period than those
inthe education condition. It is hypothesized that they will have
a lower probability of HIV transmission risk behavior at
follow-up. In addition, it is hypothesized that the PARTNER
intervention will be associated with lower levels of drug use

Starks et d

(number of use days) at follow-up compared with the education
condition. Secondarily, we hypothesizethat levelsof TFV/FTC
observed in thefingernail assay will correlate highly with levels
of TFV-diphosphate (TFV-DP) and FTC-triphosphate (FTC-TP)
in DBS, providing evidence for the validity of this novel
biological marker of adherence.

Methods

Trial Design

This study utilizes a randomized controlled trial design to
evaluate the efficacy of the PARTNER intervention relative to
an attention-matched psychoeducation control condition.
Baseline assessment is conducted before randomization and
receipt of intervention. Follow-up assessments are conducted
a 3, 6, 9, and 12 months post baseline. Table 1 presents the
study schedule for participation consistent with Standard
Protocol Items: Recommendations for Interventional Trails
guidelines (SPIRIT).

Table 1. Recommended content for the schedule of enrollment, interventions, and assessments.

Research activity

Study period

Enroliment Allocation Post-allocation Close-out

Time point in months

Enrollment
Eligibility screen
Informed consent
Baseline
Allocation

I nterventions
PARTNER
Education

Assessments

0 0 3 6 9 12

NG b — — — —

Demographic; HIV status; pre-exposure prophylaxisuptake; Drug use; Relationship X — — — — —

length;

Drug Use Events; Positive drug assay; pre-exposure prophylaxisuptake/adherence, X — X X X X
HIV transmission risk events; and Positive sexually transmitted infection test

Dyadic functioning and sexual agreements

X — X X X X

3Denotes that the research activity was conducted or datawas collected at a particular time point.
B ndicates that the research activity was not conducted or data was not collected at a particular time point.

Study Setting

All study assessments and intervention sessions are conducted
at the Promoting Resilience, Intersectionality, Diversity, &
Equity (PRIDE) Health Research Consortium affiliated with
Hunter College of the City University of New York. PRIDE is
located centrally in Manhattan with easy accessto amass public
transportation hub linking it to the larger metropolitan area.
Assessment and intervention sessions are conducted in private
rooms.

https://www.researchprotocols.org/2019/7/€13015/

Eligibility Criteria

Participants must fulfill the following inclusion criteria to be
enrolled inthe study: (1) be aged 18 to 29 years, (2) haveamain
partner, for 1 month or longer, who ismale and isaged 18 years
or older, (3) be HIV negative (as confirmed by the rapid test),
(4) have used drugs in the past 30 days, (5) have engaged in
HIV transmission risk behavior in the past 90 days, (6) livein
the New York City metropolitan area, and (7) be able to speak
and read in English. Participantswill be excluded from the study
if they indicate any of the following: (1) any signs of serious
mental illness or cognitive deficit and (2) history of intimate
partner violence with their main partner.

JMIR Res Protoc 2019 | vol. 8 | iss. 7 [e13015 | p.68
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Interventions

PARTNER Intervention (Experimental Condition)

The PARTNER intervention comprises 4 sessions of Ml to
address 3 target behaviorsthat correspond to the study’s primary
outcomes. drug use, PrEP uptake/adherence, and HIV
transmission risk. Miller and Rollnick [54] suggested that 4
processes are ongoing during an MI session: engagement
(establishment of atherapeutic aliance), focusing (clarification
of session goals), evoking (eliciting speech in favor or change
while softening argumentsfor the status quo), and planning (the
identification of action steps that can be taken toward the
accomplishment of an identified goal). The salience of these
various processes is dependent upon the duration of the
relationship between the interventionist and the participant as
well asthe client’s stage of change.

The first session emphasizes the engaging process. It begins
with an introduction to the participant followed by an
exploration of participant’s primary relationship, understanding
how he and his partner handle sex outside their relationship,
and enhancing motivation to reduce both drug use and HIV
infection risk. Thisconversation then focuses on what strategies,
if any, the participant and his partner use to manage their HIV
risk. The interventionist then seeks to evoke motivation to
reduce HIV related risk, potentially through PrEP uptake or
adherence. The values card sort activity is utilized midway
through the session to integrate a conversation about how the
participant’s values are expressed in his relationship and the
decisions made around HIV prevention. The second session
engages the participant in a review of the previous week and
then transitions to focus on drug use. The interventionist seeks
to evoke motivation to reduce drug use, with particular attention
given to how the participant’s relationship partner feels about
use. The third session integrates a focus on the links between
drugs and CAS with main and casual partners, PrEP, and
presents video-based modeling to enhance communication skills.
This facilitates alonger discussion about planning toward any
identified goals. The interventionist gives particular attention
to the role of relationship partners during the planning phase.
The final session engages the participant in a review of the
previous week. The session then proceeds to review the
participant’s perception of the overall intervention processwith
emphasis on successes and challenges. The session emphasizes
the planning process by inviting the participant to identify
long-term goalsrelated to the target behavior and develop plans
to accomplish these goals. A discussion of relevant resources
and referrals occurs during this time.

PARTNER incorporates avideo-based approach to relationship
skill building with a structured series of debriefing questions
asked by the M1 provider after the video is viewed. The video
utilized was comprised 3 scenes, each depicting a different
couple. It is integrated into Session 3 of the intervention and
serves adual purpose. Firgt, it providesinformation specific to
PrEP. Each scene depicts either a nonmonogamous or
serodiscordant couple discussing PrEP and HIV prevention. In
thisway, participants viewing the video see men in relationships
with men talking about reasons why PrEP might be relevant,
while also receiving basic information about PrEP and its
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efficacy. Second, the videos directly teach communication skills
through modeling. Each scene is divided into 2 parts. In the
initial portion of the scene, the couple makes a specific
communication error. Midway through the scene, a narrator
interrupts the couple, explains their error, and suggests an
alternative strategy. The scene then continues, and the couple
communicates more effectively.

Education I ntervention (Control Condition)

The education intervention is administered one-on-one by a
health educator. The sessions are guided by a PowerPoint
presentation that helps to insure fidelity of delivery while also
increasing the participant’s engagement through the integration
of pictures, animation, and video. The presentation is viewed
on apersona computer located in the intervention room. Dual
monitors are used to ensure that both the educator and
participant can readily view material.

The condition comprises 4 sessions of health education
addressing sexual risk and drug use. The sessions utilize a
mixture of modalities including lecture, question and answer,
and video. Session 1 focuses on HIV risk and prevention.
Lecture content is supplemented by videos focusing on HIV
transmission generally and HIV prevention strategies among
gay and bisexual men specifically. Session 2 isfocused on drug
use. Information about the biological effects of drug use is
largely provided through videos. L ecture content and discussion
guestions focus on the impact of drug use within the local gay
community. Session 3 examines the intersection of drugs and
sex inthelocal gay community. Education content also focuses
on mitigating the risks associated with having sex while
intoxicated. Session 4 again focuses on drug use with video and
lecture-delivered content describing the signs and warnings of
potential substance use disorders.

Training of Interventionists

Experimental Condition

Initial intervention training includes a 2-day workshop for the
interventionists employed by the study on MI delivered by a
member of the Motivational Interviewing Network of Trainers
(MINT) followed by a day long workshop on the structure of
the PARTNER intervention. Ongoing coaching and supervision
will occur, in addition to training on new interventions, as
required. The training of the interventionists (experimental
condition) is led by a clinical psychologist (principal
investigator) who is a member of MINT and is from PRIDE.
The training procedure consists of (1) a 2- to 3-month training
period of role-play practice, coding and feedback, and
supervision modeling, including mock sessions with
standardized participants role-played by PRIDE research
assistants; (2) weekly 1-hour supervision sessions with
interventionistsindividually; (3) weekly group supervision with
al the interventionists collectively; and (4) ongoing quality
assurance and feedback using Motivational Interviewing
Treatment Integrity (MITI) coding.

PARTNER will bedelivered by postdoctoral fellowswith formal
training in mental health counseling, doctoral students in the
Health Psychology and Clinical Science program at the City
University of New York Graduate Center, and Masters level
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mental health clinicians employed at PRIDE. They will be
trained in Ml—and on the specific PARTNER protocol—by
the principal investigator.

Education Condition

Training inthe control condition (education intervention) isled
by a postdoctoral fellow with extensive experience in the
ddlivery of brief and structured intervention protocols. Educators
ddivering the education intervention will be project coordinators
or graduate students with specific training in the delivery of the
educational content related to drug use and sexual health. The
training procedure consists of a 2- to 3-month training period
of role-play practice, coding and feedback, and supervision
modeling, including mock sessions with standardized
participants role-played by research assistants.

Fidelity Monitoring and Supervision

All PARTNER (experimental) and Education (control) sessions
will be audio recorded. Ml fidelity in PARTNER will be
evaluated using the MITI coding system [55]. Wewill randomly
select 25% of sessions by each interventionist to be coded.
PRIDE maintains ateam of trained MITI coders utilized in al
of PRIDE's National Institutes of Health-funded studies
involving MI-based interventions. The educators will undergo
similar fidelity procedures in which 25% of their education
sessionswill be evaluated for fidelity. These recordings will be
reviewed and matched to a fidelity checklist that outlines the
content of the Education session. Successful Education sessions
will have accurately discussed at least 90% of the content.

Outcomes

Drug Use Events

The number of drug use eventsis measured using a self-report
interview commonly known asthetimelinefollow-back (TLFB
[56]). Participants compl ete an interviewer administered 30-day
TLFB interview of their drug and alcohol use [56]. Using a
calendar, aresearch assistant coded whether any substance use
occurred on agiven day. On days when substance use occurred,
the research assistant codes the presence of heavy drinking (ie,
5 or more alcoholic drinks) and/or the type of drug used (ie,
marijuana, ketamine, methylenedioxy-methamphetamine
(MDMA) or ecstasy, GHB, cocaine/crack, opiates or
prescription drugs, or methamphetaming). In addition, this
method will allow researchersto determine the number of days
aparticular drug was used and the total number of daysinwhich
any drug was used. Drug use is assessed at baseline, 3-, 6-, 9-,
and 12-month follow-up appointments.

Positive Drug Assays

Positive drug tests via validated and commercially available
fingernail assays will determine if a particular drug was used
inthe past 3 to 6 months. The assays are derived from a 5-panel
detection system that detects the consumption of
amphetamines/ecstasy/MDMA, cannabinoids, cocaine, opiates,
and phencyclidine. The nail sampleswill be sent to the US Drug
Testing Laboratories Inc for processing.
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Pre-Exposure Prophylaxis Uptake/Adherence

PrEP uptake will be measured using self-report and PrEP
adherence (among those on PrEP) and will be assessed using a
TLFB interview approach analogous to that described earlier
for drug use. Self-reported adherence will be verified by
measuring PrEP metabolite concentrations in DBS via liquid
chromatography/tandem mass spectrometry (LC-MS/MS). The
results of the assaysthat analyze TFV-DP and FTC-TPin DBS
quantify how many PrEP doses are taken over an average of 6
weeks as a metric of PrEP adherence. If participants did not
report PrEP use at baseling, but report it at follow-up
assessments, we will record their response to indicate that they
initiated use and assess PrEP adherence via TLFB and DBS.
With regard to the study’s secondary aim, PrEP adherence will
also be assessed via nail samples. Levels of TFV-DP and
FTC-TP observed in nail samples will be correlated with DBS
results as a validation metric in accordance with the study’s
secondary aim.

Number of HIV Transmission Risk Events

Self-report of CAS actsismeasured using the TLFB. Using the
TLFB calendar, the research assistant codes whether CAS
occurred on a given day and how many times, and with what
type of partner (main or casual and the partner’s HIV status).
This method will allow researchers to determine the number of
occurrences of CASwithin the specified period. CASisassessed
at baseline, 3-, 6-, 9-, and 12-month follow-up appointments.

Positive Sexually Transmitted I nfection Test

Positive sexually transmitted infection (STI) tests for urethral
and rectal gonorrhea and chlamydia will be used as a
supplemental proxy for HIV transmission risk behavior. STI
testsused in addition to self-report have increasingly been used
in studiesfocused on PrEP to measure CAS[57,58]. ST| testing
occurs at baseling, 3-, 6-, 9-, and 12-month follow-up
appointments.

Participant Timeline
See Table 1.

Sample Size

We utilized the Test for the Ratio of Two Negative Binomial
Rates module in PASS 19 [59] to evaluate power to detect
between-condition differencesin drug use frequency at any one
follow-up time point. Power (1-beta) was set to .80 and the
probability of type Il error (alpha) was set to .05. The number
of exposures was set to 30 (the number of days of use assessed
in the TLFB). The rate of use in the education condition was
set to 3, 6, and 9. Meanwhile dispersion values of 1, 2, and 4
were tested. Power was highest at low levels of dispersion and
high base rates of use in the education condition. Under these
circumstances, the study has power=.80 to detect arateratio of
0.70 or a 30% reduction in drug use instances. At high levels
of dispersion and low base rates, the study would be expected
to detect arate ratio of 0.48.

Power to detect differences in HIV transmission risk behavior
was calculated in 2 ways. First, using procedures similar to
those described for drug use, the study has power to detect a
rate ratio between 0.48 and 0.69 in the number of CAS events
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in the absence of PrEP. This calculation tested average rates of
CAS in the absence of PrEP in the education condition of 1, 3,
and 5 instances and dispersion was tested at values of 1, 2, and
4. Power to detect significant differences in the odds of a
positive STI test was calculated using the inequality tests for 2
proportions in a repeated measures design module [59].
Analyses specified 4 waves of data, power (1-beta) was set to
.80, and the probability of type Il error (alpha) was set to .05.
Autocorrelation (rho) was permitted to vary between .25 and
.75. The proportion of positive STI diagnosis in the education
condition was tested at values of .13, .10, and .07. Power
declined as rho increased. Power increased with the proportion
of positive diagnoses in the education condition. Analyses
suggested that the study is adequately powered to detect large
effects, associated with an odds ratio between 0.20 (under the
least favorable conditions) and 0.32 (under the most favorable).

Power to detect differences in PrEP uptake was similarly
calculated using the inequality tests for 2 proportions in a
repeated measures design module [59]. Analyses specified 4
waves of data, power (1-beta) was set to .80, and the probability
of typell error (alpha) was set to .05. Autocorrelation (rho) was
permitted to vary between .25 and .75. We estimated that on
average 35% of the education condition would be on PrEP
during the follow-up period. The proposed sample is sufficient
to detect an oddsratio of 1.90 even at the highest values of rho,
which corresponds to approximately 51% of the PARTNER
condition initiating PrEP. With regard to adherence, assuming
approximately 100 participants (45% of the sample assuming
80% retention) are on PrEP at any follow-up point and 75% of
the control condition is adherent to their PrEP medication
(Cronbach apha=.05; and rho=.25 to .50), results suggested
that the study has power=.80 to detect an odds ratio of
approximately 3.0.

Recruitment

Wewill utilize amultifaceted recruitment effort including both
active and passive approaches. Our previous research focused
on MSM has indicated that Web-based recruitment is
particularly efficient at reaching those who use substances and
engage in sexual HIV transmission risk behavior [60,61]. We
anticipate enrolling 6 new participants each month. Contacts
for prescreened eligible participants obtai ned through the online
screener will be contacted by email and phone and will be
rescreened for project igibility over the phone. If digible,
participantswill have their baseline appointment scheduled and
have their home-based survey emailed to them.

Assignment of Interventions

Randomization

Participants will be randomly assigned using a stratified block
randomization procedure using responses from the participant’s
baseline questionnaire programed in Qualtrics. Specifically,
randomization will account for: (1) age discrepancy: participant
age difference with his partner (3 years or less/greater than 2
years); (2) relationship length with his main partner (2 years or
less/greater than 2 years); (3) racelethnicity makeup of the
participant and his partner, for example, both partners identify
as white and non-Hispanic/one or both partners identify as
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non-white or Hispanic. Thus, random assignment will occur
only after participants have completed abaseline questionnaire.
The random assignment will be performed by the Qualtrics
system that has been programmed by the onsite data team.
Participantswill berandomizedto 1 of 2 conditions, PARTNER
(experimental condition) or education (control condition).

Blinding

Study staff delivering the intervention and education conditions
cannot be blinded to the condition they are delivering. To
minimize contamination, these staff are cleared to only deliver
one of the study conditions. Assessment staff are blinded to the
condition at baseline as participants are not randomized until
after the baseline assessment is completed. Assessment staff
arenot blinded to the condition at follow-up. Participants cannot
be blinded to their assigned arm as participants will either be
receiving an MI-based intervention in amodality analogous to
psychotherapy or acontrol condition whichishighly structured
and educationa in nature.

Data Collection for Primary Outcomes

Dried Blood Spots Adherence Assays

Plasmalevels of TFV only represent recent use, whereas PrEP
drug or metabolite levelsin DBS and hair represent long-term
measures of adherence. DBS measurements of TFV-DP have
proven useful in the evaluation of PrEP efficacy [62] and hair
and DBS measures are highly correlated [63]. The DBS
adherence assay allows for an estimate of the average number
of PrEP doses taken using validated methods [64]. Blood
samples for DBS preparation will be taken intravenously by a
licensed phlebotomist.

Fingernail Assay for Tenofovir /Emtricitabine

The hair analytical laboratory (HAL) at the University of
Cdlifornia San Francisco (UCSF) has developed expertise in
the analysis of TFV/FTC concentrations in small hair samples
using LC/MS-MS. The UCSFHAL will attempt to develop and
validate a fingernail-based assay for PrEP adherence by
measuring TFV/FTC levels in fingernails collected in the
PARTNER study for the first time. Similar to the processing of
hair samples, the fingernail samples will be pulverized using
an Omni Bead Ruptor and weighed. TFV and FTC in the
pulverized fingernail samples will then be extracted with 50%
methanol/water containing 1% trifluoroacetic acid, .5%
hydrazine dihydrochloride, and internal standard in a 37°C
shaking water bath overnight (>12 hours) and then analyzed by
LC-MS/MS. The DBS assays in the Antiviral Pharmacology
Laboratory at the University of Colorado and the hair assays at
UCSF are both peer validated and approved by the Division of
AIDS Clinical Pharmacology and Quality Assurance (CPQA)
program [65]; the fingernail assay, once devel oped and validated
in year 1 of this proposal, will be similarly peer-reviewed by
CPQA beforetesting during years 2 to 4. This specific fingernail
assay will only be completed with fingernails collected from
participants who report taking PrEP. Thus, a distinct fingernail
drug assays will be analyzed with a separate set of fingernails
collected from participants with the goal of measuring PrEP
adherence. In addition, regardless of PrEP uptake, anail sample

JMIR Res Protoc 2019 | vol. 8 | iss. 7 [€13015 | p.71
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

will be collected from all participants for the purpose of drug
testing.

Fingernail Assay for Drug Testing

Although studies have consistently supported the validity of
self-reported drug use data [66-69], concurrent biological
assessment enhances self-report accuracy [70]. Drug testing
will be completed using the Nail Testing Panel from the US
Drug Testing Lab. Participants will clip 100 mg of nall
(approximately 10 clippings of 2 mm each). Clippings will be
weighed on a jeweler's scale to ensure the collection of an
adequate sample. Clippings are transferred to a foil packet,
stored at room temperature, and shipped to US Drug Testing
Lab in a secure envelope. The assay detects
amphetaminessMDMA, cannabinoids, cocaine, opiates, and
phencyclidine use over a period of 3 to 6 months[71]. Results
will be availablein 5 to 7 business days[71].

Urethral Sexually Transmitted | nfections

Urethral STls (chlamydiaand gonorrhea) are being tested with
a kit from Identigene [72] and processed by Sunrise
Laboratories. The kit uses the Gen-Probe Aptima Combo 2
Assay [73], which detects both chlamydia and gonorrhea.
Participants will collect a urine sample and then place the
specimen tube into a clear plastic biohazard bag.

Rectal Sexually Transmitted I nfections

Participants will also perform a self-administered testing for
rectal chlamydia and gonorrhea using a test kit from Sunrise
Laboratories. The swab is approximately the size of a cotton
swab and is grasped between the thumb and forefinger about
an inch from the base. The swab is inserted until the fingers
touch the anus and then it isrotated asit isremoved. Swabs are
stored in a specimen tube that is placed in a clear plastic
biohazard bag. Specimenswill be sent to Sunrise Labswho will
provide us with test results, which we will then share with our
participants. We will comply with New York City Health
Department Reporting Requirements [74]. The purpose of STI
testing is to provide a proxy assessment of HIV transmission
risk behavior. We omit syphilis testing because it can be
transmitted by avariety of behaviors, not al of which carry the
risk of HIV infection.

HIV Testing

HIV testing will be conducted during the baseline assessment
for those participants not on PrEP. Testing will be performed
using Determine Ab/Ag 4th Generation Rapid HIV Test. A
research assistant trained in couples HIV testing and counseling
will utilize a lancet to collect a sample of blood from the
participant’s finger. This drop of blood is then placed on the
test paddle, and the paddie is placed in the test solution to
culture. Test results are available in 20 min and delivered to
participants immediately during the baseline assessment. For
participantson PrEPR, HIV testing occursusing an ARCHITECT
HIV Ag/Ab Combo assay. This assay is a 2-step immunoassay
to determine the presence of HIV p24 antigen and antibodies
to HIV-1 (Group M and Group O) and HIV-2 in human serum
and plasma using chemiluminescent microparticleimmunoassay
(Chemiflex) technology with flexible assay protocols. Blood
samples are sent to and processed at Sunrise Laboratories.

https://www.researchprotocols.org/2019/7/€13015/
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Data M anagement

Data will be collected onsite at baseline and at 3-, 6-, 9-, and
12-month follow-up periods. All survey instruments are
administered using a Qualtrics-based computer-assi sted survey
instrument interface. To reduce the time required to attend the
in-office baseline appointment, participants have the option of
completing aportion of the baseline survey at-home Web-based
before the appointment through aQualtricslink. TLFB dataare
gathered by a trained interviewer using a data-entry system
programmed in Microsoft Access (see below for additional
details). The following sections also provide specific details
related to the handling of biological specimens and related
results. Study procedures have been reviewed by the Ingtitutional
Review Board of Hunter College. In addition, we have set up
a Data Safety Monitoring Board consisting of leading experts
in YMSM with particular specific expertise in randomized
controlled trials, epidemiology statistical analysis, and clinical
research broadly.

Data Analysis Plan

Anayseswill be conducted on both self-report and the biol ogical
metrics of adherence. Using self-reported datataken from TLFB
interviews, we will utilize alatent growth curve (LGC) model
to examine between trestment-group differencesin PrEP uptake
and adherence over the follow-up period. To do this, we will
utilize a O-inflated binomial distribution to model uptake
(whether a participant is on PrEP) and adherence (whether the
participant has maintained 4 or more doses of PrEP [ 75] weekly
as prescribed) during each follow-up period. Separate growth
processes (intercepts and slopes) will be specified for both the
O-inflated (PrEP uptake) and adherence portions of the model.
Treatment condition will then be entered as a predictor of these
growth factors. Separately, we will conduct analyses in which
DBS data (estimated weekly doses) are used to determine
dichotomous adherenceto PrEP. Consistent with our secondary
aim, exploratory analyses will compare results obtained using
TFV/FTClevelsassayedinfingernailsto TFV-DPand FTC-TP
concentrations measured in DBS via mixed-effects regression
analysis calculated on | og-transformed PrEP drug or metabolite
concentration data from both matrices.

We define the occurrence of HIV transmission risk behavior
using self-reported data as any CAS with a casual partner,
serodiscordant main partner, or nonmonogamous main partner
in the absence of adequate PrEP adherence (maintenance of at
least 4 doses per week). Biologicaly, we will also consider a
positive test result for either gonorrhea or chlamydia in the
absence of PrEP adherence asan indicator of HIV transmission
risk behavior. Wewill utilize an LGC model to examine between
group differences on both of these 2 outcomes simultaneously.
Mplus alows for the application of LGC modeling to
dichotomous outcomes through the use of alog-link function.
For each variable, alatent intercept and slope will be calcul ated.
This will alow us to calculate the covariation between
self-reported HIV transmission risk behavior and biological
indicators of transmission risk over time. Treatment condition
will then be entered into the model as a predictor of intercept
and slope factors for each outcome.
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Analyses will be conducted on both self-reported drug use
instances (the total days of use reported for all drugs assessed
on the TLFB, a count outcome) and drug use data from
fingernail assaysindicating the dichotomous occurrence of use
during the assessment window. In this way, the rigorous
biological measure of drug useis supplemented by self-reported
data which provides information about a wider array of drugs
and amount of use during the assessment period. Similar to the
proposed analysis of HIV transmission risk behavior, we will
model self-report and biological outcomes in the same LGC
model. Thiswill allow an examination of their covariation over
time. Treatment condition will be entered into the model as a
predictor of intercept and slope factors for each outcome.

Data Monitoring

Thiscurrent study protocol was approved by the City University
of New York’s Human Research Protection Program (HRPP;
Protocol Number 2017-0630) and is registered with
Clinicaltrials.gov (NCT03396367). All participants undergo
consent twice, first via an internet platform during the
recruitment process, and second in-person at the baseline
appointment

Results

Recruitment was initiated in February 2018, and the first
participant was enrolled on February 14, 2018. Enroliment is
ongoing with the first 25% of the sample enrolled as of March
7, 2019. We anticipate completion of sample enrollment
approximately in October 2021. Final follow-up assessments
will be completed over the following year. Primary outcome
analyses will commence therefore in October 2022 with the
dissemination of findings anticipated over the following 6
months.

Discussion

This study aimsto address a critical gap in HIV prevention and
drug use intervention options for partnered YMSM by
developing an individually delivered intervention which
incorporates a focus on relationship factors. The intervention
therefore circumvents the demands of dyadic intervention
delivery and is potentially useful with YMSM who are unable

Acknowledgments

Starks et d

or unwilling to participate in couple-focused interventions but
can still benefit from an intervention that addresses HIV and
drug use within the context of romantic relationships.

Similar to existing dyadic interventions tailored for partnered
YMSM, the PARTNER intervention incorporates a focus on
communication skills training. The rationale for this focus is
derived from CIT and premised on the assumption that
enhancing communication skills will increase the likelihood
that YMSM are able to engage with their partners in the
formation and maintenance of HIV prevention and drug use
goas. To minimize demands on interventionists while also
facilitating individual delivery (which precludes a facilitated
conversation between partners in session), the PARTNER
intervention incorporates a novel video-based approach to
communication skills training, which can be delivered by the
MI providers with a minimum of additional training.

Finally, the proposed project tests an intervention aimed at
addressing PrEP uptakein ahigh-priority population for whom
no existing interventions aretailored (partnered Y MSM meeting
CDC criteriafor PrEP candidacy). Furthermore, the secondary
aims of this study include the development and validation of
fingernail assaysto assess PrEP adherence. Thisinnovation has
broad implicationsfor the examination of PrEP adherence across
research and service delivery settings.

The absence of data from relationship partners precludes the
direct observation of dyadic influences on outcomes and
potential cross-partner effects of the intervention. The use of
individual (rather than dyadic) assessment was selected to
enhance feasibility and is consistent with the focus on
developing an individually delivered intervention for partnered
men that removes the demands of dyadic participation.
Participants will report relationship functioning and their
perception of their partners’ drug use, sexua behavior, and PrEP
uptake. This will provide proxy data that can inform future
studies. In addition, generalizability is limited by a focus on
cisgender MSM who are aged 18 to 29 years. This relatively
narrow focus was chosen to reflect the epidemiology of a
high-risk group and also to facilitate the tail oring of video-based
modeling content. The sample is further limited to men living
in the New York City metropolitan area.
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Abstract

Background: There are variations in the management of patients with suspected pancreatic and periampullary cancers and/or
malignant biliary obstruction. These differences may be due to a number of organizational, institutional, and patient factors that
could affect outcomes for those with curable or incurable disease. The Receipt of Curative Resection or Palliative Care for
Hepatopancreati cobiliary Tumours (RICOCHET) study will be the first to provide a snapshot of investigative pathways across
the United Kingdom to reflect the real-world practice in these patients. The RICOCHET study is contemporary to new national
and international clinical guidance and can potentially inform future local and national strategic planning to optimize care for
patients with suspected hepatopancreaticobiliary (HPB) malignancies.

Objective: The aim of this study isto define national variation in the investigative and management pathways of patients with
suspected HPB malignancies and to determine the effect of these variations on patient outcomes.

Methods: The RICOCHET study is a nationwide, multicenter, prospective study. It is led by trainees through collaboration
between surgical and medical specialties. Patients with suspected pancreatic cancer, other periampullary cancer, or extrahepatic
cholangiocarcinoma presenting to hospitals in the United Kingdom will be identified over 90 days. Each case will be followed
up for 90 daysto collect dataon the mode of presentation, investigations, interventions, use of local and specialist multidisciplinary
team meetings, and transfer of care between hub and spoke sites. Furthermore, the study will define dates and intervals between
key pointsin the patient pathway.

Results: The RICOCHET study results and analyses will be subject to peer review by presenting them at international
cross-specialty conferences and by submitting them for publication in open-access journals. Moreover, our findings will be
presented to patient groups and sponsoring charities (eg, Pancreatic Cancer UK), who in turn will disseminate key findings to
the primary beneficiaries of the results: the patients. The RICOCHET study was funded in September 2017. Data collection
started in April 2018 and the planned end date for data upload is spring 2019. Data analysiswill take place in the summer of 2019
and the first results are expected to be published in late 2019 or early 2020.

Conclusions: The RICOCHET study is a multidisciplinary, prospective, observational study that aims to highlight variability
in practice and to determine whether these affect the outcomes of patients with HPB malignancies. Thisisatrainee-led initiative
that utilizes anovel design to achieve full coverage of the differencesin diagnostic and management pathways. The RICOCHET
study may provide evidence to devel op a more standardized approach to managing patients with suspected HPB malignancy.

International Registered Report Identifier (IRRID): DERR1-10.2196/13566

(JMIR Res Protoc 2019;8(7):€13566) doi:10.2196/13566
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Introduction

Pancreatic cancer is the twelfth-most common cancer
worldwide, but ranks fifth in its contribution to cancer-related
deaths [1,2]. While the prognosis of most solid-organ cancers
has improved over the last decade, the outcomes of patients
with pancreatic cancer remain poor with an overal 5-year
survival rate of 18% and 3.5% for patients with resectable and
nonresectable disease, respectively [1,3]. This poor prognosis
is partly explained by patients often presenting with advanced
disease or distant metastases, due to the incipient nature by
which pancreatic cancer develops and the absence of an effective
screening tool [4,5]. Like pancreatic cancer, the other
periampullary malignancies and extrahepatic cancers—herein
collectively  termed  hepatopancreaticobiliary  (HPB)
malignancies—al so have poor prognoses [6-8].

Due to the complex anatomy of the pancreas and hiliary tract,
the investigation of HPB malignancies requires multimodal
approachesfor diagnosisand staging. Thesetumors may involve
local vascular structuresand currently thereisalack of evidence
regarding the optimum management of borderline and locally
advanced tumors. Consequently, thereiswide variability in the
investigation and management of HPB malignancies between
countries, but also on a national level [9,10]. It has been
recognized that variability in the patient pathway can have a
dramatic impact upon outcomes among these patients with
regard to the time required to come to a diagnosis and referral
to a specialist resectional center [11-15]. The need for better
diagnostic pathways and faster access to surgery have recently
been incorporated into the UK National Institute for Health and
Care Excellence (NICE) guidelines for the diagnosis and
management of pancreatic cancer [16]. Furthermore, the
European Society for Medical Oncology recognized the rising
number of deathsfrom pancreatic cancer in Europe and hasalso
outlined recommendations for screening and diagnosis of
pancreatic cancer [17].

http://www.researchprotocols.org/2019/7/e13566/
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In this paper, we describe the protocol of the Receipt of Curative
Resection or Palliative Care for Hepatopancreaticobiliary
Tumours (RICOCHET) study. This prospective study aims to
define variations in diagnostic and management pathways for
patients with suspected HPB malignancies, determine factors
associated with these variations, and test the hypothesis that
these variations have an impact on patient outcomes.

Methods

This national, multicenter, prospective observational study will
be coordinated and delivered by a cross-specialty, trainee-led
research network in collaboration with surgeons, physicians,
and allied health care professionals.

Objectives

Thisstudy will definethe pathwaysthat patientswith suspected
HPB malignancies take from presentation to the completion of
treatment, in terms of times between key diagnostic tests,
multidisciplinary team (MDT) meetings, management of
jaundice, treatments, and outcomes. Furthermore, it aims to
define the variation in these practices and the potential effect
of thisvariation in observed outcomes. Theintention of therapy
for patientswith an HPB malignancy is determined by whether
the primary lesion is deemed surgically resectable or not. The
secondary objectives of the study are sectioned by intent of
therapy (ie, resectable or nonresectable). The details of the
primary and secondary objectives can befound in Table 1. Audit
standards of the RICOCHET study areshownin Table 2. While
patients will be analyzed by resectional status, outcomes from
palliative management, which may occur concurrently, will also
be collected. Therefore, referralsto apalliative care team, rates
of palliative chemotherapy, and reviews by a clinica nurse
specidist (CNS) have been included in our data collection.

In undertaking a cross-specialty national study, we aim to
develop a lasting collaborative research network that will
provide a framework for future clinical research.
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Table 1. Primary and secondary objectives of the RICOCHET? study.

Objectives and outcomes Outcome measures

Primary objective: To describe the management pathways and 90-day outcomes for patients who are investigated with suspected resectable
and nonresectable cancer of the pancreas, periampullary tissues, and the major bile ducts

Management pathway domains

Presentation to secondary care Presentation to outpatient clinic, emergency admission, referral from spoke center, inci-
dental radiological finding, etc

Principal care point Whether first presentation was at a hub or spoke center?

Utility of MDTE Whether case discussed at MDT meeting

Timing with reference to presentation and frequency
I nvestigation domains
Imaging Timing of imaging with reference to presentation
Modality and frequency
uss?, cT® MRI', and PET CT9
Diagnostic tissue sampling Timing of diagnostic sampling with reference to presentation
Modality and frequency
EUSFNA" ERCP, PTC brushi ngs, and tissue biopsy
I ntervention domains
Biliary decompression Utility: describing indication for decompression
Modality: ERCP, PTC, or other
Safety: decompression modality-specific complication rates

Success rates as defined by successful biliary drai nagek

Neoadjuvant chemotherapy Utility: rates of use
Safety: chemotherapy-specific complication rates

Nutritional supplementation Utility of specialist nutrition team input: rates of referral
Utility of pancreatic enzyme replacement: rates of prescription

Intention domains

Curative surgery Time from presentation to surgery
Rates of completion of surgery with curative intent or awaiting surgery
Histological staging
Rates of adverse events

Palliative and end-of-life care planning Rates of referral to hospital or community palliative care team if appropriate

Number of patients seen by aCNs
Number of patients where ceiling of care and resuscitation status has been discussed

Other outcomes Number of inpatient days
Number of unplanned admissions
Death: time and cause

Secondary objectives. resectable

Subgroup comparison of patientswith obstructive jaundice who undergo preoper ative biliary decompression ver sus patients who do
not have decompression

Decision making Recording reasonswhy biliary decompression withheld in patient with obstructive jaundice

Management pathway, investigation, intervention, Comparison of outcome measures, asin primary objective, between patientswho did and
and intention domains did not undergo biliary decompression

Subgroup comparison of patientswho primarily attend a hub center compared to a spoke center

Management pathway, investigation, intervention, Comparison of outcome measures, asin primary objective, between subgroups
and intention domains

Secondary objectives: nonresectable

Subgroup analysis of cohort who undergo biliary decompronk
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Objectives and outcomes Outcome measures
Management pathway, investigation, intervention, Asin primary objective, with intention to determine associations with adverse events and
and intention domains “other outcomes”
Additional intention domain: palliative Rates of starting palliative chemotherapy
chemotherapy

Determine whether observed practice meets expected standar ds as defined by audit standards
See Table 2 -
Other objectives

Comparison of institutional factorsand hepatobiliary servicesin hub and spoke centers

Institutional factorsand HPB™ services
Hospital capacity Number of inpatient beds

Critical care capacity Number of beds available for patients requiring intensive care or organ support
Number of HPB surgical resections

Interventional management of obstructive  Availability of biliary decompression services
jaundice Number of decompression sessions per week

Assessment of data collection tools
Hospital technological fecilities Proportion of sites with access to electronic reports of patient data
National research network development

Promotion of collaborative research Size of geographical region
Number of sitesin geographical regions
Number of regional leads, local leads, and data collectors

8RICOCHET: Receipt of Curative Resection or Palliative Care for Hepatopancreati cobiliary Tumours.

by ub-and-spoke design: network consisting of an anchor establishment, the hub, complemented by secondary establishments, the spokes.
°MDT: multidisciplinary team.

dyss: ultrasound scan.

€CT: computed tomography.

'MRI: magnetic resonance imaging.

9PET CT: positron emission tomography-computed tomography.

PEUS FNA: endoscopic ultrasound fine-needle aspiration.

IERCP: endoscopic retrograde cholangiopancreatography.

Iprc: percutaneous transhepatic cholangiography.

KSuccessful decompression is defined as the successful deployment of a stent as stated on the latest procedure report.
ICNS: dlinical nurse specialist.

MHPB: hepatopancreaticobiliary.

Table 2. Audit standards of the RICOCHET? study.

Audit standard Standard compliance, %
Patients proceeding to surgery for pancreatic cancer should be found to have metastatic disease [9] <25
For patients undergoing first biliary decompression, stent should be placed and cytology or histology taken where >80
appropriate [18]
Patient survival after biliary decompression in palliative disease
7 days[19,20] >90
30days[21] >75
Ability to proceed to palliative chemotherapy in patients with unresectable malignancy [22] 25

3RICOCHET: Receipt of Curative Resection or Palliative Care for Hepatopancreaticobiliary Tumours.
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Case I dentification, Inclusion, and Follow-Up

Aspects of health carein the United Kingdom are modelled on
ahub-and-spoke design, which arranges service delivery assets
into a network consisting of a tertiary care provider, the hub,
complemented by secondary care providers, the spokes. The
hub offers a specialist service, including resection, whereasthe
spokes offer a more limited service, routing patients needing
specidlist treatment to the hub [23].

Adult patients with anewly suspected HPB malignancy will be
identified and screened for inclusion at participating sites over
a 90-day, case-identification period. A patient will be included
according to one of the three inclusion criteria: (1) suspected
malignant pancreatic lesion, (2) suspected periampullary lesion,
or (3) suspected malignant biliary obstruction caused by a
primary malignancy of the liver hilum or extrahepatic biliary
tree (see Figure 1). Exclusion criteria include the following:
lessthan 16 years of age, recurrent HPB malignancy, suspected
secondary malignancy (ie, metastatic disease of an origin outside
of the HPB anatomical area), and gallbladder or intrahepatic
lesions. Cases will beidentified at four nodes: MDT meetings,

& West Midlands Research Collaborative

CNS referras, from biliary decompression lists, and any
remaining modes of referral, including through outpatient clinic
and ward referrals (see Figure 2). Upon inclusion to the study,
each patient’s management and investigative pathways will be
charted from their initial relevant presentation to hospital care
at the participating site. This day zero will be defined as the
chronologically primary relevant attendance to the emergency
department, outpatient clinic, discussion of the case at MDT
where a diagnosis of malignancy was first considered, or the
date of the radiological or endoscopic imaging that identifies
an incidental finding of malignancy. Cases will be mapped by
the outcome measures described in Table 1 for 90 days from
day zero. For casesin which apatient’s care is moved between
aspoke and hub center, datawill be collected from site-specific
day zero for the following 90 days. For the purpose of analysis,
we will primarily assess 90-day outcomes from the first day
zero. However, we may explore extended time points as part of
an exploratory outcome analysis. The differences in treatment
and outcomes of patients across centers (ie, hub or spoke) will
be analyzed.

Figure 1. Schematic of the liver and pancreas showing the inclusion criteriafor the study. To be included, patients must have one of the three indicated

inclusion criteria.

1

Biliary obstruction caused by a primary malignancy of
the liver hilum or extrahepaticbiliary tree

2

A pancreatic lesion suspected of
being malignant

of being malignant

A.peri-ampullary lesion suspected

3
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Figure 2. Caseidentification for the study. HPB: hepatopancreaticobiliary; REDCap: Research Electronic Data Capture.
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Sample Size

The RICOCHET study aimstoinvolveall hub and spoke centers
across the United Kingdom, and we expect to reach 75% of the
casesduring our inclusion period. Based on the follow-up period
of 90 days and the annua incidence of the included HPB
malignancies in the United Kingdom, we project the inclusion
of approximately 1835 cases[1].
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Center Recruitment and Research Networ k

All centers that identify or refer HPB malignancies (N=227)
are eligible to participate in this study (see Figure 3). The
RICOCHET study will be open to al hub and spoke centers
across the United Kingdom. Recruitment will take place via
conferences, social media, established research contacts, trainee
collaborative research networks, and from the use of the
RICOCHET website [24].
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Figure 3. Schematic of the United Kingdom showing the location of all centers eligible for recruitment.

Project Management

A steering committee—formed from doctors in training
alongside one medical consultant and one surgica
consultant—has designed, implemented, and overseen the study
as well as the analysis and dissemination of results on
completion. Regional collaborators will be organized as
geographical regional leads (1-2 per region; 17 regions) that
will support participating sites (up to 227 sites); they consist of
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30 "Hub" centers

197 " Spoke" centers

local consultants (1-2 per site), local leads (1 per site), and data
collection teams (1-5 collectors per site) (see Figure 4). It will
be encouraged that both consultant surgeons and physicians
work together as part of a multidisciplinary approach. The
involvement of clinical nurse specidists, research nurses, and
MDT coordinators will aso be encouraged. Patient
representatives are involved in every step of the development
of this study.
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Figure 4. The Receipt of Curative Resection or Palliative Care for Hepatopancreaticobiliary Tumours (RICOCHET) research network.
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Data Collection

Caseidentification and follow-up will be undertaken inthe same
manner at all sites. Thelocal datacollectorsare either medically
trained, ranging from medical students to consultants, or
specialist nurses in HPB surgery or oncology. Site- and
case-specific datawill be entered onto Research Electronic Data
Capture (REDCap), an established Web application that allows
collaborators to enter and store data [25]. The REDCap server
for the RICOCHET study is hosted by the Birmingham Surgical
Trials Consortium, University of Birmingham, Birmingham,
UK, under license from Vanderbilt University, Nashville,
Tennessee. REDCap allows electronic data collection and can
be accessed viaa Web browser or an app on atablet or mobile
phone. REDCap has been used successfully in over 120 different
countries and in more than 500,000 projects around the world
[26-29].

Data Linkage Across Sites and Pseudonymization

The RICOCHET study will involve a large number of sites
across the United Kingdom to include both hub and spoke
centers. Patient care may be transferred from spoke centers to
specialist hub centers for discussion and/or treatment. In order
to record a patient’s complete pathway, data will be collected
from all sitesinvolved in a patient’s care. However, the centers
involved in the RICOCHET study have isolated, independent
computer and data storage systems, with no means of centralized
data access. To overcome this problem, the study will utilize a
system of pseudonymization that assigns a case identifier to a
patient’s REDCap records, which can be used to link REDCap
data

http://www.researchprotocols.org/2019/7/e13566/

Data collection teams at each site will be sent the
OpenPseudonymiser program via individual USB sticks.
OpenPseudonymiser isafree, open-source, standalone Windows
application [29] that uses the principles outlined by the
Information Commissioner’s Office on data protection [30]. It
has been designed to comply with national information
governance requirements for the transfer of unidentifiable
confidential data. OpenPseudonymiser checks the validity of
the National Health Service (NHS) number within a
comma-separated variables file, attaches extra encrypted data
to the NHS number, then encrypts the combination using the
international standard Secure Hash Algorithm 256 (SHA-256)
to produce a string of output characters, known as the digest.
The digest can then be used as the case identifier within
REDCap. It enables datalinkage across sites, as using the same
NHS number with the same encryption will produce the same
digest. Therefore, pseudonymization of the NHS number for
each case can be achieved before being upl oaded onto REDCap
to maintain confidentiality of patient dataand allow datalinkage
across sites.

A successful pilot study was carried out by the RICOCHET
committee and involved testing of the REDCap and
pseudonymization systemsto allow accurate patient datalinkage
across hub and spoke sites before being rolled out nationally.

Statistical Analysis

Upon data collection and dissemination, data distribution will
be determined and appropriately summarized. Frequencies and
percentages will be used for categorical variables. Univariate
and multivariate analyses will be assessed by appropriate
statistical techniques. A P vaue of less than .05 will be
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considered significant for statistical methods used. Theanalysis
will be completed by suitable statistical software.

Ethics, Consent to Participate, and Dissemination

The RICOCHET study is a prospective study mapping patient
investigative and management pathways. An intervention
involving the patient’s health care will not be implemented;
therefore, patient consent is not required for the RICOCHET
study. This has been confirmed using the nationa UK
decision-making tool of the NHS Health Research Authority
and the Medical Research Council [31]. The RICOCHET study
will therefore be locally registered asaclinical audit or service
evaluation project at all participating sites prior to patient
identification and data collection.

Availability of Data and Material

The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable
request.

Results

The RICOCHET study results and analyses will be subject to
peer review by presenting them at international cross-specialty
conferences and by submitting them for publication in
open-access journals. Moreover, our findings will be presented
to patient groups and sponsoring charities (eg, Pancreatic Cancer
UK), who in turn will disseminate key findings to the primary
beneficiaries of the results: the patients. The RICOCHET study
was funded in September 2017. Data collection started in April
2018 and the planned end date for data upload is spring 2019.
Data analysis will take place in the summer of 2019 and the
first results are expected to be published in late 2019 or early
2020.

Discussion

Survival among patients with pancreatic cancer has not
improved over the past 40 years, a fact that demands the
attention of health care providers, users, and service designers
[32,33]. Nevertheless, there are grounds for optimism. Adjuvant
chemotherapy isincreasingly effective, correction of pancreatic
exocrine insufficiency can improve survival, and optimized
diagnostic pathways can reduce thetimeto surgery and improve
resection rates[9,34,35]. These arejust afew examples of where
progressis being made. Optimizing pathways, reducing variation
in practice, and national guidance can al help achieve
improvement. While more substantial improvements may occur
from novel chemotherapeutics, it is clear that outcomes and
patient experience can be improved by focusing on optimizing
every part of the patient pathway, from diagnosis to treatment
[36]. It is therefore essential that current practice and its
variation and effect on patient outcomes are evaluated. This
study closely followsthe publication of thefirst NICE guidelines
for the management of pancreatic cancer in the United Kingdom
[16]. Real-world practice may stray from guidelines for a
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multitude of reasons, including limitations of local resources
and expertise, case-specific vagaries, and, in some cases,
perceived equipoise in the available data [9]. There may also
be atendency to overinvestigate patients, with consequent delays
to treatment [10]. The RICOCHET study aims to revea the
main bottlenecks in the pathways and identify where
improvements can be made.

The 15% of patients with potentially resectable disease are
frequently thefocusof clinical research, with alimited emphasis
on the considerably larger proportion of patients with
nonresectable disease [37]. The RICOCHET study is a
comprehensive study of practice among all patients with
suspected cancer, regardless of stage or treatment options.
Analysis of Hospital Episode Statistics data demonstrates a
remarkably high 30-day mortality rate among patients with
malignant biliary obstruction, but the cause for this high
incidence remains unknown [19]. A further benefit of the
RICOCHET study is, therefore, to target areas where thereisa
particular need for more in-depth information.

Collecting patient-level data across hospitals with linkage
presents significant ethical challenges. The use of the
OpenPseudonymiser tool to link patient data acrossindependent
sites overcomes this potential prohibitive barrier to
patient-pathway mapping. Successful implementation of this
system in an ambitious nationwide study will provide ablueprint
for future collaborative research that requires linking patient
data from discrete sites.

The RICOCHET study has severa limitations. The study has
been designed to assess patient pathways agai nst contemporary
guidelines[16,17]. The 90-day patient follow-up period reflects
this, but denies the assessment of medium- and long-term
outcomes. We expect that the data gathered by the RICOCHET
study will inform focused cohort studies and randomized
controlled trials that are designed to comprehensively answer
guestions about medium- and long-term outcomes. Furthermore,
the nature of this observational study precludes an assessment
of quality of lifeand patient-reported outcomes; these are critical
in the meaningful assessment of care in patients with cancer,
resectable or otherwise[38]. Over the course of the RICOCHET
study, we aim to involve more than 500 collaborators across
specidlties, creating an extensive network of enthusiastic
individuals. It will build a strong foundation for future
collaborative research and strengthen interest in improving
patient care in the NHS and beyond.

In conclusion, the RICOCHET study is an ambitious,
multidisciplinary, multicenter, prospective observational study
utilizing anovel design to achieve full coverage of the different
patient pathways. It isled by trainees and builds on an extensive
national collaborative network. The study aimsto highlight the
variation in practice and its effect on the outcomes of patients
with HPB malignancies. It may then provide evidenceto develop
a more standardized approach to managing patients with
suspected HPB malignancy.
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Abstract

Background: The burden of poverty-related infectious diseases remains high in low- and middle-income countries, while
noncommunicable diseases (NCDs) are rapidly gaining importance. To address this dual disease burden, the KaziBantu project
aimsat improving and promoting health literacy asameansfor ahealthy and activelifestyle. The project implements a school -based
health intervention package consisting of physical education, moving-to-music, and specific health and nutrition education lessons
from the KaziKidz toolkit. It is complemented by the KaziHealth workplace health intervention program for teachers.

Objectives: Theam of the KaziBantu project isto assess the effect of a school-based health intervention package on risk factors
for NCDs, health behaviors, and psychosocia health in primary school children in disadvantaged communitiesin Port Elizabeth,
South Africa. In addition, we aim to test a workplace health intervention for teachers.

Methods: A randomized controlled trial (RCT) will be conducted in 8 schools. Approximately 1000 grade 4 to grade 6 school
children, aged 9 to 13 years, and approximately 60 teachers will be recruited during a baseline survey in early 2019. For school
children, the study is designed as a 36-week, cluster RCT (KaziKidz intervention), whereas for teachers, a 24-week intervention
phase (KaziHealth intervention) is planned. The intervention program consists of 3 main components; namely, (1) KaziKidz and
KaziHealth teaching material, (2) workshops, and (3) teacher coaches. After randomization, 4 of the 8 schools will receive the
education program, whereas the other schools will serve as the control group. Intervention schools will be further randomized to
the different combinations of 2 additional intervention components: teacher workshops and teacher coaching.

Results: This study builds on previous experience and will generate new evidence on health intervention responses to NCD
risk factors in school settings as a decision tool for future controlled studies that will enable comparisons among marginalized
communities between South African and other African settings.

Conclusions: TheKazKidzteaching material isaholistic educational and instructional tool designed for primary school teachers

in low-resource settings, which is in line with South Africa’'s Curriculum and Assessment Policy Statement. The ready-to-use
lessons and assessments within KaziKidz should facilitate the use and implementation of the teaching material. Furthermore, the
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KaziHealth interventions should empower teachers to take care of their health through knowledge gains regarding disease risk
factors, physical activity, fitness, psychosocial health, and nutrition indicators. Teachers as role models will be able to promote
better health behaviors and encourage a healthy and active lifestyle for children at school. We conjecture that improved health

and well-being increase teachers’ productivity with trickle-down effects on the children they teach and train.

Trial Registration:
http://www.isrctn.com/I SRCTN 18485542

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2019;8(7):€14097) doi:10.2196/14097

International Standard Randomized Controlled Trial Number (ISRCTN):

18485542,

DERR1-10.2196/14097

KEYWORDS

anthropometry; cardiovascular; cognitive function; diabetic complications; children’s health; marginalization; physical activity;

physical fitness; schools; South Africa

Introduction

Background

Children’s health and well-being are influenced by cultural,
environmental, and socioeconomic factors as well as living
conditionsand socia and community networks[1]. Inlow- and
middle-income countries (LMICs), infectious diseases remain
an important public health problem [2-4] with negativeimpacts
on child development [5]. Over 200 million children areinfected
with parasitic worms (helminths) [6,7] leading to chronic
infections causing abdominal pain, diarrhea, and anemia, and
may impair cognitive and physical development [8], which in
turn might result in reduced fitness and work productivity [9].
In addition, helminth infections can negatively impact children’s
nutritional status[10].

Although helminth infections and other neglected tropical
diseases (NTDs) do not feature prominently in the burden of
disease statistics of South Africa, some NTDs are common in
disadvantaged populations, especially among children of poor
communities[11]. The nutritional status of school children from
poor neighborhoods is adversely affected by food outlets in
close proximity to the schools. Indeed, many school children
routinely purchase unhealthy foods from local vendorsand tuck
shops that are generally low in nutritional value, often refined,
processed, and of low fiber content [12]. In a 12-country study
(Australia, Brazil, Canada, Colombia, Finland, India, Kenya,
People's Republic of China, Portugal, South Africa, United
Kingdom, and United States of America) [13], South African
children showed the highest intake of sugar-sweetened beverages
[14]. Schools located in poor communitiesin South Africaare
part of the National School Nutrition Program, where members
of the community, usually unemployed parents, are employed
as food preparers. They do not have any food- or
nutrition-related qualification.

A deprived socioeconomic environment can put children at risk
of malnutrition resulting in growth retardation [15]. Studies
have shown that malnutrition is associated with stunting and
poor cognitive development, resulting in a low intelligence
guotient, cognitive delays, and negative impact on motor
development [15]. This, in turn, negatively affects children’s
ability to concentrate, process information, and focus on
academic tasks [16]. Children from low socioeconomic status
(SES) families are also less likely to have access to health care

http://www.researchprotocols.org/2019/7/e14097/

or health insurance [17]. Together, this leads to a greater risk
of illness, school absence, and ultimately poor academic
performance and life prospects[18]. These deficiencies, caused
mainly by the socioeconomic environment, can prevent
school-age children from realizing their full potential and
perpetuate a vicious cycle of poverty and poor health.

In addition, noncommunicable diseases (NCDs) are a rapidly
evolving public health problem worldwide, especialy in LMICs,
imposing a growing burden on population health [2,19]
including that of children [20]. Urban African populations have
moved toward a disease profile similar to western countries,
with increasing proportions of deaths attributed to chronic,
lifestyle-related diseases [20]. The coexistence of under- and
overnutrition hasresulted in adouble burden of nutrition-rel ated
diseases in Africa[21]. Children may, aready at a young age,
develop risk factors predisposing them to NCDs in adulthood
[22,23]. Hence, children are at risk of compromised health
because of a dual burden of disease, which may hamper their
development and well-being [2,24]. Potential drivers of this
double burden may be related to the shift in dietary habits and
reduced energy consumption. This dual burden constitutes a
large and growing challenge for health systems in African
countries.

With up to 80% of al chronic diseases, stroke, and diabetes
being preventable through healthy nutrition and regular exercise,
more emphasis should be placed on prevention and awareness
campaigns[25]. Physical education (PE) playsacritical rolein
holistic health education of the child. A randomized controlled
trial (RCT) with Swiss elementary school learners (first and
fifth graders) has shown that a 1-year school-based intervention
can markedly improve physical activity and fitness, while
simultaneously reducing obesity [26]. Regular physical activity
contributes to the development of physical competence and
fitness, as well as to the cognitive, social, and emotional
development of the child [27]. As a rule of thumb, children
should undertake at least 60 min of moderate-to-vigorous
physical activity (MVPA) daily [28].

The Healthy Active Kids South Africa Report Card (2018) has
shown that many children, particularly from marginalized
communities, do not achieve the minimal daily requirements
of MVPA [14]. Schools play an important role in making a
meaningful contribution to the goal of achieving the
recommended daily physical activity guidelinesby incorporating
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PE lessons, among others, into the school curriculum. One
plausible strategy to promote children’s health is through
school-based health promotion programs. An attempt by a
Swiss-South African research team to increase health literacy
in South African children at school was the Disease, Activity
and Schoolchildren’s Health (DASH) project [4]. The study
focused on grade 4 children and the creation of an enabling
school environment. The intervention program consisted of 4
main components, including (1) a medical examination and
anthelmintic treatment, (2) micronutrient supplementation in
the form of a nutrient-dense paste enriched with protein,
essential vitamins (vitamin A), minerals, energy, and essential
fatty acids, (3) health education (eg, hygiene and healthy
nutrition), and (4) physical activity (dancing and playful games).

Figure 1. A conceptua framework of the KaziBantu study.

Active schools

Mdller et a

Our experienceswith the DASH project a so revealed that many
South African teachers are at risk of cardiovascular diseases
[29,30]. Thisinsight was confirmed in a representative sample
of South African educators (n=21,307) in public schools.
Educatorsreported high stresslevels, and there were significant
associations between stress, lack of job satisfaction, and
stress-related illnesses [31]. In South Africa, NCDs among
adults have steadily increased. Indeed, although 42.90%
(256,645/598,240) of deathsin 2005 were attributable to NCDs,
the proportion rose to 57.40% (262,096/456,612) in 2016 [32].
Furthermore, in 2017, more than 1.8 million cases of diabetes
were recorded in South Africa, representing 5.41%
(1,826,100/33,762,000) of the adult population [33]. The project
Healthy Schools for Health Communities presented here
addresses this dual burden of disease, both in school children
and teachersin South Africa (Figure 1).

Healthy schools for healthy communities

Children
A 9-month school-based health promotion program

Regular physical
activity opportunities

Health and
nutritional education

i

«Lifestyle and
nutrition issues have
emerged as new
leading risk factors for
human health»
Marshall et al, 2004

Rationale

Having identified the potential for health status improvement
among teachers and knowing the importance of teachersasrole
models in the education process of children, teachers will also
participate in the proposed research project by involving
themselvesin aworkplace health intervention. Wewill capitalize
on the experiences from the aforementioned DASH project by
scaling up the intervention program and monitoring and
improving the efficacy and effectiveness of the intervention
program. The goal of the KaziBantu project is to assess the
impact of a school-based health intervention package on
communicable diseases, risk factorsfor NCDs, health behaviors
(beliefs and actions relating to health and well-being), and
psychosocial health in primary school children in disadvantaged
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Infectious diseases

Dual disease burden

Teachers
A 6-month workplace health promotion program

Workplace health
promotion program

treatment

«Marginalized
communities are also
burdened with
infectious diseases»

Pillay et al, 2014

communities in Port Elizabeth, South Africa. In addition, we
aim to test aworkplace health intervention targeted at teachers.

Methods

Ethical Approval and Considerations

Ethical approval for the study has been received from the
following ethics committees in Port Elizabeth, South Africa
(1) The Nelson MandelaUniversity Ethics Committee (reference
#H18-HEA-HM S-001; obtained on 26 March 2018), (2) Eastern
Cape Department of Education (obtained on 9 May 2018), and
(3) Eastern Cape Department of Hedth (reference
#EC 201804 007; obtained on 5 June 2018). The study is
registered at the ethical review board of the Ethics Committee
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Northwest and Central Switzerland (EKNZ; reference
#R-2018-00047; registered on 1 March 2018).

On the basis of a uniform study information sheet, the
investigators will explain to each participant (children and
teachers) the purpose of the study, procedures involved,
expected duration, and potential risksand benefits. Participation
is voluntary, and hence, participants can withdraw at any time
without any further obligations. All participantswill be provided
with an information sheet and a consent form describing the
study. Individual medical information obtained during this study
will be treated confidentially. Subject confidentiality will be
ensured by utilizing subject identification code numbers to
correspond to treatment data in password-protected computer
files. For data verification purposes, authorized representatives
of the EKNZ and the Nelson MandelaUniversity Human Ethics
Committee may require direct access to parts of the clinical
records relevant to the study, including participants’ medical
history.

Mdller et a

Study Area

The study will be conducted in historically black and colored
primary schools in Port Elizabeth townships (Motherwell,
Zwide, Kwazakhele, and New Brighton) and northern areas
(Schauderville, Bethelsdorp, Windvogel, and Booysens Park),
which form part of the Nelson Mandela Bay Municipality
(Figure 2). These schools and communities are characterized
by poverty and high unemployment rates. They represent the
typical institutional and teacher-related PE barriersfaced by the
schools [34], including (1) shortage of qualified, accountable,
and engaged PE teachers; (2) PE is marginalized as priority—it
lost its standalone subject status in 1997 and is placed within
the life skills and life orientation learning area, as more
importanceisgiven to other (examinable) subjects; (3) teachers
lack the ability to integrate PE with other study areaswithin the
life skills and life orientation subject (persona and social
well-being, creative arts, and PE); (4) large class sizes; (5)
insufficient and inadequate infrastructure and equipment; and
(6) safety and security challenges.

Figure 2. Study area (Port Elizabeth, South Africa) and location of the 8 schools participating in the KaziBantu study. Source: Kartendaten, AfriGID

(Pty) Ltd.
[, | S——
. . 367 ]
Motherwell
patch Motherwell
| Ras7]
335
75 ] 367
| Frn0z ]
Control School: a
= Zwide
O; | =
Control School: RIS ] \
_Bﬂysens Pai- Ibhayi
. — Experimental condition 3:
Experimental condition 4: 1 school, Kwazakhele
1 school, Bethelsdorp ‘
O/ ‘ | R102]
Q Experimental condition 2:
1 school, New Bright
Experimental condition 1: St e S
1 school, Windvogel L d
egend:
— . ® Township
Schools
@ Northern
Control School: PS B Area
Schauderville Schools
[R102)

http://www.researchprotocols.org/2019/7/e14097/

JMIR Res Protoc 2019 | vol. 8 | iss. 7 [e14097 | p.95
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Study Design

The intervention arm targeting school children is designed as
a 36-week RCT, including an intervention group (4 schools)
and a control group (4 schools). The 4 intervention schools,
assigned through randomization, will be further allocated
randomly to the following intervention conditions: al schools
will receive the teaching materials (KaziKidz and KaziHealth),
but the components workshop and coaching will be assigned
as follows: (1) teaching materials only, (2) teaching materials
plus workshops, (3) teaching materials plus coaching, and (4)
teaching material's plus workshops plus coaching (Figure 3).

The 4 remaining schools will be assigned to the control group.
In the control schooals, there will be documentation of routine
PE and sportsin school.

The primary comparison will be made between the 4
intervention schools and the 4 control schools to assess the
benefit of teaching materials. Secondary comparisons will be
between teaching material's plus coaching and teaching materials
without coaching or teaching materials plus workshop and
teaching materials without workshop. In view of the factorial
design of our study, each comparison group consists of 2
schools.

Figure 3. A pictoria display of the KaziBantu study design.

Experimental condition 1:

1 school, Windvogel

Experimental condition 2:

1 school, New Brighton

1 school, Kwazakhele

8 schools

Experimental condition 4:

1 school, Bethelsdorp

Control condition:
4 schools
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By focusing on change in quantitative outcomes from baseline
to follow-up, preexisting differences between schools should
play less of arole. Although the intervention covers grades 1
to 7, in each school, 1 class each from grades 4, 5, and 6 will
be randomly selected for evaluation of the intervention. After
completion of the baseline assessment, children of the
intervention schools will take part in a school-based health
promotion program (32 school weeks, 1 PE lesson of 40 min
per week, 1 moving-to-music lesson of 40 min per week, 3
health education lessons, and 3 nutrition education lessons of
40 min per year across the whole study period). The follow-up
will be after 36 weeks (Figure 4). Qualitative data on the
feasibility and acceptability of the intervention measures will
also be collected from teachers through focus group discussions
(FGDs).

For teachers, the study is designed as a 20-week RCT (Figure
5). The baseline assessment will also be offered to the teachers
in the control schools. Intervention schools will be randomly
assigned to the 4 different combinations of the additional
components. After completion of the baseline assessment, all
teachers will be informed about their persona health profile,
providing an overview of cardiovascular health markers and
mental health parameters. For each parameter, established
internationally accepted cut-off and normative values will be
used to estimate teachers’ health risks.

KaziKidz and KaziHealth toolkit
+ workshops + teacher coach

KaziKidz and KaziHealth toolkit
+ teacher coach

KaziKidz and KaziHealth toolkit
+ workshops

KaziKidz and KaziHealth toolkit

No intervention
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Figure 4. KaziBantu study design of testing the KaziKidz teaching material.

Baseline assessment
2019

36 weeks
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Postassessment
2019

School-based health

Intervention group pm";;;'"" plm)"am Intervention group
(n=500) including physical education, (n=450)
moving-to-music,
health/nutrition education,
and referral to local clinics
Control group
(n=500)
Figure5. KaziBantu study design of testing the KaziHealth tools.
Baseline
assessment 20 weeks Posta;%isgsment
2019
Intervention Personal Intervention
group health group
(n=60) profile (n=50)

Control group
(n=60)

The intervention program consists of the 3 main components
discussed below.

Component 1. KaziKidz and KaziHealth Teaching
Material

It is a holistic education and instructional tool designed for
primary school teachers. Thisteaching material was pilot tested
at 2 elementary schools in the Port Elizabeth area in August
2018. Feedback from teachers was obtained and the material
revised accordingly. Through the implementation of 3 content
pillars—(1) PE, (2) moving-to-music, and (3) health and hygiene
and nutrition education lessons—the toolkit aims to enhance
children’soverall health in disadvantaged South African primary
schools. The KaziKidz teaching material consists of lesson plans
within each of the 3 content pillars. The lessons have been
designed in linewith South Africa's Curriculum and Assessment
Policy Statement. Ready-to-use assessments can be found at
the end of each section, which may be integrated into formal
assessments of children’s performance and can complement the
school's academic curriculum. The purpose is to lead children

http://www.researchprotocols.org/2019/7/e14097/
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through content, games, and activities, partly supported by music
and conducted in ajoyful manner that encourages and promotes
a healthy lifestyle throughout childhood and into adolescence.
Kaz (an animated active mascot, designed to encourage children
to participate in KaziKidz) and lesson planswill guide teachers
through the teaching material. We expect that by using the
KaziKidz teaching material, teachers will contribute to further
the health and well-being of the children they teach and educate.

«  Physical activity: Regular physical activity opportunities
(1 PE lesson of 40 min per week) will beincorporated into
the main school curriculum in grades 1 to 7 over 32 weeks
of the school year. A physical activity—friendly school
environment will be created. These interventions are
designed toward improving children’s physical activity
levelsand positively affecting their psychosocia well-being.

»  The moving-to-music classes have been designed to
promote physical activity through song and dance. The
music utilized was developed by professional musicians
from the Nelson Mandela University and islocally known
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and age-appropriate. Weekly lessons of 40 min each are
designed with easy-to-follow illustrations that allow
teachers to instruct without participating physically in the
lessons. Schools or teachers who have a sound system
available can make use of movement songs that have been
created with cues specificaly tailored to the lessons.
Optionsfor creating music through drums or any other form
of percussion or clapping hands are also provided. Within
the lessons, direct speech is used to address the children
for easy application [35].

« Headlth, hygiene, and nutrition education: A series of
classroom-based | essons have been devel oped [36]. School
children will be educated on the prevention and treatment
of intestinal parasite infections, such as proper hygiene,
sanitation habits, and the importance of consuming clean
water and food. By addressing these factors and educating
children about appropriate health and hygiene behaviors,
both the teachers and the school children are at a reduced
risk of infection. Another series of classroom-based lessons
will help to increase awareness about the importance of
healthy nutrition. The South African National School
Nutrition Program attempts to address micronutrient
deficiencies and alleviate short-term hunger by providing

Figure 6. The 20-week workplace health promation program for teachers.

Mdller et a

food that supplies at least one third of the daily energy
requirements of a child. To complement this, the nutrition
education lessons (3x 40-min lessons per grade for grades
1-7) should bring dietetics closer to the learnersin aplayful
way and encourage sustainable healthy eating habits
throughout the learners’ lives. In addition, an analysis of
the schools’ feeding program will be doneto identify ways
toimprovetheir present diet. The food preparersin schools
will also be trained in basic nutrition and hygiene during
preparation of the school meal's as unhygienic circumstances
and poorly prepared meals can lead to infections and low
nutrient intake [37].

KaziHealth isaworkplace health promotion program that aims
to educate and improve health behaviors among teachers. The
program starts with an individualized health risk assessment
followed by face-to-face lifestyle coaching sessions and
self-monitoring and motivation through the KaziHealth mobile
app. All teachers willing to participate in the program will
undergo a comprehensive health risk assessment. In addition,
teachers of the intervention schools will have the option to
participate in a 20-week workplace health promotion program
(Figure 6).

Step 5: @ Step 1:
Evaluation Individual
of goals risk
achieved assessment
Step 4: Step 2:
Self-monitorin Personal
1toring health risk
and motivation .
profile
Step 3:
Lifestyle
coaching
sessions

Component 2: Workshops

Teachers of 2 schools will participate in workshops for both
KaziKidz and KaziHealth. The teaching content (lessons and
assessments) of KaziKidzwill be explained to theteachersbefore
the implementation of the teaching material (2 sessions of 90
min each, as well as practical demonstrations and instruction
at schools) and for KaziHealth, individually tailored lifestyle
coaching workshops (2 sessions of 90 min each). Theworkshops
will berelatively small (maximum of 20 teachers per workshop)
and led by health professionals specidizing in physical activity
promation, diet, nutrition, and psychosocial health. Furthermore,
education, motivation, and self-monitoring will be provided
through the KaziHealth mobile app [35] to assist individualsin
making healthier lifestyle choices and decrease health risks.

http://www.researchprotocols.org/2019/7/e14097/

The KaziHealth mobile app [35] integrates 3 lifestyle
interventions; namely, physical activity, nutrition, and stress
management to guide individuals in achieving personal health
goals. To test the efficacy of the workplace health promotion
program over time, teacherswill be assessed a second time after
20 weeks.

Component 3: Teacher Coaches

Inthe 2 schoolswhereteacherswill be offered coaching, trained
sports students from the Department of Human Movement
Science at the Nelson Mandela University will act as teacher
coaches assisting the teachers in teaching and ensuring that the
intervention is implemented in the schools correctly and as
intensively as planned. Furthermore, they will also monitor the
intervention process.
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Sample Size and Randomization

Assuming that the prevalence of obesity varies across schools
according to alog-normal distribution with amean value of 3%
and a SD of 2%, 125 children per school in each of the 8 schools
would provide a prevalence estimate between 1.5% and 5%
with a probability of 95%. Under this assumption, 95% of
school-specific preval ence woul d range between 0.8% and 8.2%.
Hence, our aim isto recruit 125 children per schoal.

The power calculation for the intervention study isbased on the
change in a quantitative outcome variable from baseline to
follow-up. We denote the SD of its change across schools and
children by sigma (o). Assuming an intervention effect size of
0.5 x o and an intraclass correlation of .04 for the clustering of
individual changes within schools (corresponding to arandom
effect SD of 0.2 x g), 400 children in the 4 intervention schools
(ie, 100 children per school) participating in baseline and
follow-up, and 400 children in the 4 control schools would
provide over 85% power to observe a statistically significant
differencein the mean change of the respective outcomevariable
between intervention and control schools at the 5% level.

Enrollment of schools will be done by the local research team.
To prevent contamination of the intervention effects, schools
rather than classes were randomized in January 2019. Before
randomization, schoolswere divided into 2 geographic groups,
namely, township areas and northern areas, each containing 4
schools. Township areas are predominantly inhabited by black
Africans and northern areas by colored people (after an
apartheid-era classification, which refers to people from a
multiracia ethnic background and can include persons of Khoi
and San origin).

The randomization into intervention and control schools was
done separately in each of the 2 groups so that each group was
assigned 2 intervention and 2 control schools. To keep thedesign
asbalanced as possibl e, the 4 intervention schemes (ie, teaching
materials only, teaching materials plus teacher workshops,
teaching materials plusteacher coaching, and teaching materials
plusteacher workshops plusteacher coaching) will be assigned
in such away that the intervention schools of 1 group will get
teaching materials plus either teacher workshops or teacher
coaching. Randomization will allow to determine which of the
2 groups gets which of the 2 pairs of intervention schemes.
Sequentially numbered, opague, sealed envelopes will be used
for the assignment of the intervention arms to the schools.

Study Participants

The effect of the KaziKidz teaching material will be evaluated
in 1 randomly selected classin grades4, 5, and 6 (=intermediate
phase) in each of the 8 study schools (interventions are randomly
assigned to any of the 4 northern area or 4 township schools)
even though KaziKidz teaching material will be offered to all
classes in grades 1 to 7 as part of the life skills and life
orientation coursesin the school curriculum.

For KaziHealth, all teachers from the 8 schools will be invited
to participate in the program. All participating teachers will
undergo the full health risk assessment, and teachers at the
intervention schools will have the option to participate in the
20-week intervention. The teachers from the control schools

http://www.researchprotocols.org/2019/7/e14097/

Mdller et a

will be offered the intervention program after the completion
of the study.

School Selection, Participant Recruitment, and Written
Informed Consent

South African public schools are classified into 5 groups, with
quintile 5 representing the least poor and quintile 1 representing
the poorest. The quintiles are determined through the national
poverty table developed by the treasury [38]. Areas are being
ranked on the basis of income levels, dependency ratios, and
literacy rates in the area. The quintile ranking of a school
determines the no-fee status of the school and the amount of
money that a school receives from the government, with the
poorest schools receiving the greatest per-child allocation.
Approximately 200 principals and/or representatives from 349
quintile 3 primary schools (no-fee paying schools) of the Nelson
Mandela Bay Municipaity attended information-sharing
sessionsat the Eastern Cape Department of Education in October
2018. The intention was to be inclusive and invite as many
interested principal s as possible to inform them of the study. A
total of 64 responses were received from interested schools;
however, only 8 of the responses (representative of typical
quintile 3 primary schools) matched the following criteria:

1. Geographical location and representation of the target
communities: township areas inhabited predominantly by
black African people and the northern areas inhabited by
predominantly colored people; both these communities
needed to be represented equally.

2. Spoken language (IsiXhosa, Afrikaans, or English).

3. Commitment by school principal to support the project
activities.

The school authorities will be informed about the project and

asked for their interest and consent. Interested schools will be

visited, and the investigators will consult with the school
administratorsto find out if the school environment isconducive
for conducting the study. Principals and teachers from selected
schoolswill beinformed about the objectives, procedures, and
potential risks and benefits of the study. Teachers, children, and
parentsor guardianswill beinformed and teachersand children

invited to participate in the study. Before enrollment, a

participant information sheet will be provided in English,

IsiXhosa, or Afrikaans (local languages) to all potential

participants and in case of the children, their parents or

guardians. For the evaluation part of the study, oral assent of
each participating child will be obtained, whereas written
informed consent will be obtained from parents or guardians
and teachers. Participation is voluntary; hence, children and
teachers can withdraw anytime without any further obligations.

Potential participants will be enrolled in the project for
evaluation purposesif they meet thefollowinginclusion criteria:
(1) are willing to participate in the study, (2) have a written
informed consent (for children by aparent or guardian), (3) are
not participating in other clinical trials during the study period,
and (4) do not suffer from severe medical conditions, as
determined by qualified medical personnel. Approximately
1000 grade 4 to 6 school children, aged 9 to 13 years, and
approximately 60 teachers from 8 primary schools will be
recruited during the KaziBantu baseline survey in early 2019.
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Assessment M ethods

Primary outcomes for the KaziKidz testing battery include (1)
anthropometric and clinical examinations, (2) physical fitness
and self-reported and objectively assessed activity, (3) cognitive
and academic performance, and (4) questionnairefor assessment
of psychosocia health. Primary outcomes for the KaziHealth
testing battery include (1) anthropometric and body compoasition
assessments, (2) clinical examinations, (3) self-reported and
objectively assessed physical activity and physical fitness, and

Mdller et a

(4) questionnaire results from psychosocia health assessment.
Further measures include diet and nutritional analysis with the
24-hour dietary recall. Secondary outcomes for both tests are
gender, ethnicity, SES, age, weight, and height. Figure 7
summarizes the assessment methods to be utilized in this study.
For baseline and follow-up surveys, the same scientifically
recognized procedures will be selected and conducted by
professional staff, adhering to standardized, quality-controlled
protocols.

Figure 7. Measurements and tests performed among school children (a) and teachers (b) in the KaziBantu study.
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KazKidz Assessment Protocol

Anthropometric Measurements
The anthropometric measurements are as follows:

1. For each participant, body weight and height will be
measured by standing on a digital weighing scale and
against astadiometer with back erect and shouldersrelaxed,
recorded to the nearest 0.1 kg and to the nearest 0.1 cm,
respectively. Age- and gender-specific height or
height-for-age and weight-for-age z-scores will be
calculated from the current Centersfor Disease Control and
Prevention (CDC)/World Headth Organization (WHO)
growth reference data. Body massindex (BMI) and specific
z-scores will be calculated as follows: (1) BMI=weight

(kg)/height (m)?, (2) BMI for children older than 5 years,
anindicator for weight-for-height proportion (WHO growth
reference for children older than 60 months) [20], (3)
height-for-age, an indicator of growth disorders (WHO
growth reference for children older than 60 months), and
(4) weight-for-age.

2. A measuring tape will be used to determine the waist
circumference of the participant, measured midway between
therib cageand theiliac crest on agender-appropriate basis.
After measuring the hip circumference, the waist-to-hip
ratio will be calculated, a risk indicator for heart disease
(ie, the smaller the waist in comparison with the hips, the
lower the risk of heart disease) [39].
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Questionnaires

To gather information on children’s social and demographic
background, SES, self-perceived stress, school satisfaction,
academic self-concept, self-reported physical activity behavior,
and general health status, the following questionnaires will be
applied:

1. The demographic data and SES of each participant will be
determined.

2. The KIDSCREEN-10 will be implemented to determine
children’s physical and psychological well-being, moods
and emotions, self-awareness, autonomy, parenting and
family life, financial resources, peers and social support,
school environment, and bullying. The questionnaire
comprises 10 points and has proven to be a valid tool for
assessing the psychosocia health of children aged 8 to 18
years [40-42].

3. Atota of 3itemsfrom the Health Behavior in School-age
Children survey [43] will be used to assess individual
perceived stress, school satisfaction, and academic
self-concept. Learners will be asked how they perceive the
pressure, including from homework, related to school [44].
To estimate school satisfaction, children will be asked to
respond to the question: How do you feel about school at
present?

4. Children will also be asked questions about their physical

activity behavior, including sports participation, being
physically active during school hours, and type of play
during school hoursand in their freetime. Information will
be collected over a 7-day period. The questions are adjusted
using the Physical Activity Questionnaire for Children, an
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instrument used to gain insights into general levels of
physical activity throughout the elementary school year for
children attending grades 4 to 8, aged between 8 and 14
years [45].

Clinical Examinations
Clinical examinationswill include:

1. Thechildren’s health review will include a detailed history
and physical examination. Self-reported health status will
focus on intestinal symptoms, including abdominal pain
and changes in bowel movements. In addition, we will
assess children’s evolution of cognitive and physical
development. The physical examination is directed toward
evidence of anemia (eg, conjunctival pallor), abdominal
conditions (eg, hepatomegaly and splenomegaly), and
evidence of pulmonary hypertension (eg, jugular venous
pressure and cardiac auscultation).

2. Regarding high blood pressure detection, each participant’s
blood pressure will be measured 3 times after the participant
has been seated for 5 min with a calibrated Omron digital
blood pressure monitor (Omron M6 AC model; Hoofddorp,
The Netherlands). The cuff iswrapped around the left arm
so that only afinger can fit between the cuff and arm. The
bottom of the cuff is placed about 4 cm above the elbow
with the palm facing up, while the blood pressure is taken.
For children, acuff sizeof 17 to 22 cmwill be used (Omron
CS2 Small Cuff; Hoofddorp, The Netherlands). Asthefirst
measurement often results in higher values, the average of
the second and third measurements will be utilized to
estimate systolic and diastolic blood pressure. To anayze
the data, children will be categorized into a normotensive,
prehypertensive, or hypertensive group, based on
percentiles, taking into account the age, sex, and height of
the children (normotensive: less than the ninetieth
percentile; prehypertensive: at or above the ninetieth
percentile to at or below the ninety-fifth percentile; and
hypertensive: at or above the ninety-fifth percentile).

3. For determination of the full blood lipid profile (total
cholesteral, low-density lipoprotein cholesterol [LDL-C],
high-density lipoprotein cholesterol [HDL-C], triglycerides,
non-HDL cholesterol [non-HDL], cholesterol high-density
lipoprotein ratio [C-HDL ratio]), glycated hemoglobin
(HbA1c) affecting diabetes, and a point-of-care (POC)
instrument (Alere Afinion AS 100 Anayzer, Abbott
Technologies; Abbott Park, United States of America) will
be used, providing results within 8 min. The HbA1c level
reflects the average plasma glucose concentration levels
over thelast 8to 12 weeks. After the participant’s fingertip
is cleaned with an alcohol swab, a nurse will prick the
fingertip with a saf ety lancet and gently squeeze out 2 drops
of blood. The first drop will be wiped away, and the second
drop will be collected for analysis. Before the assessments,
all machines will be tested and calibrated with controls.

Physical Fitness Tests

For the purpose of this study, selected tests from the Eurofit
fitness battery [46] will be utilized:

http://www.researchprotocols.org/2019/7/e14097/
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1. Cardiorespiratory fitnessof children will be measured with
the 20 m shuttle run test by Léger et a [47]. In brief, a20
m flat course, measured by tape and marked with cones
will serve for the test. A total of 10 tracks are set. The
prerecorded sound signals are played to the children, and
they are prompted for the test run in 2 intervals (2x 20 m).
Oncethe children arefamiliar with the test procedures, they
areinvited to run back and forth in groups of 10, following
the preset pace of the sound signals. Starting at a speed of
8.5 km/h, thefrequency of thesignal isgradually increased
so that the speed increases by 0.5 km/h from 1 min to the
next. If children cannot follow the signal and do not reach
the 20 mlinefor 2 consecutive intervals, they will be asked
to stop the test and the distance traveled (in full 1aps) will
be recorded. To calculate cardiorespiratory fitness, the
number of laps is converted to a speed value, and along
with the participant’s age, used in the formula provided by
Léger et a [47] to estimate the maximal oxygen uptake
(VO, max; ml x kg™t x min™).

2. Upper body strength will be determined using the handgrip
resistance test, which measures the maximum isometric
grip force. The field investigator will demonstrate how to
grip the dynamometer. Each participant will have 1
preliminary trial per hand (with a 30-sec rest in between)
to grip the dynamometer as hard as possible. In addition,
the dominant hand will be noted. The participants will
remain in a standard bipedal pose with their shoulder
adducted and neutrally rotated, elbow flexed at 90 degrees,
forearm in neutral position holding the Saehan hydraulic
dynamometer (MSD Europe BVBA; Tisselt, Belgium)
without making contact with any body part. The
dynamometer will be adapted to the hand size of each
participant, and the maximum readings of 6 trial s (measured
to the nearest 0.1 kg, 3 trials per hand) will be recorded.
The highest score will be used as the final result. Higher
values indicate better performance.

Objective Activity Measurements

Physical activity behavior will be assessed with an ActiGraph
wGT3X-BT accelerometer [48]. Participantswill beinstructed
towear thedeviceat all times (except during activitiesinvolving
water contact) for 7 days around the hip. The measured period
will include 5 school days and 2 weekend days. Devices will
run on the most recent firmware version (version 1.9.2 at the
time of writing) and will beinitialized with the ActiLifeversion
6.13.3 (Actigraph LLC) at asampling rate of 30 Hz. Analyses
will be performed using the ActiL ife software.

Cognitive Performance

In cooperation with the schools, the school exam gradesfor the
following subjectswill be obtained: English, mathematics, home
language, and life skills. The sum score of these 4 subjectswill
be used to estimate the academic achievements. In addition, we
will obtain school schedules to monitor the overall academic
progress of the children. A school schedule is a quarterly
summative tool used by schools to measure and track the
progress of thelearners, acrossall their subjects, in an academic
year. In addition to tracking the child’'s progress in the grade,
the school schedule is used at the end of the academic year to
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determine whether the child will proceed to the next grade or
be retained in the present grade.

KaziHealth Assessment Protocol

At baseline and follow-up testing, a comprehensive health risk
assessment by health care personnel will be performed on the
participating teachersviathe Kaz Chat, acomprehensive health
assessment tool, which will be used to capture and interpret all
assessed health parameters. Internationally accepted cut-off and
normative values will be used to rate each tested parameter
based on a traffic light model. A persona health risk profile
will be generated, with easy-to-understand explanations of the
tested parameters as well as further referrals to a genera
practitioner, if needed.

Anthropometry and Body Composition

Utilizing the same protocol as for KaziKidz, each participant’'s
body weight and height will be measured to calculate the BMI.
Utilizing the same protocol as for KaziKidz, waist and hip
circumferenceswill be measured to determinewai st-to-hipratio,
arisk indicator for heart disease[39]. Bone minera density and
body fat percentage will be measured with the Discovery
Hologic Dual-Energy X-ray Absorptiometry (DXA) QDR
4500A (APEX System Software Version 4.0.2) by a qualified
radiographer. Pregnant individuals, individualswho underwent
investigations using radioisotopes in the previous 10 days, and
individuals with internal metal artifacts will be excluded from
the DXA scan. Calibration will be conducted before testing,
using the quality check test. Participant’s height, weight, gender,
birth date, and ethnicity will be entered before the participant
is instructed to lay supine on an open X-ray table within
specified position boundaries. The participant will beinstructed
to lay still and breathe normally while the scan is being
conducted, a process that takes approximately 7.5 min.

Clinical Measures
The clinical measures are as follows:

1. A detailed family and medical history will be taken from
each participant by a health care professional. Current and
previous signs or symptoms of cardiac disease (eg,
myocardial infarction, palpitations, and arrhythmias), NCDs
(eg, hypertension, dydipidemia, and diabetes) and
psychological conditions (eg, headaches, sleep disorders,
and depression) will be recorded. The Physical Activity
Readiness Questionnairewill be used to determine whether
medical clearance from a general practitioner will be
required before the physical fitness assessment [49].

2. Each participant’sblood pressure will be measured 3 times
after the participant has been seated for 5 min with a
calibrated Omron digital blood pressure monitor (Omron
M6 AC model; Hoofddorp, The Netherlands) for the
detection of prehypertension and hypertension. A medium
or large adult cuff size, 22 to 32 cm or 32 to 42 cm,
respectively (Omron Medium and Large Cuff; Hoofddorp,
The Netherlands) will be used depending on the
participant’s arm circumference. The same protocol as
indicated for KaziKidz will be followed to determine the
final systolic and diastolic blood pressure values.
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3. Dysdlipidemia and glycosylated hemoglobin will be tested
with a POC instrument (Alere Afinion AS 100 Analyzer,
Abbott Technologies, Abbott Park, United States of
America) using a full lipid profile (TC, LDL-C, HDL-C,
TG, non-HDL, and C-HDL ratio) and HbAlc test,
respectively. The same protocol used for KaziKidz in this
regard will also be applied for assessing these variables.

4. For the detection of anemia, the hemoglobin concentration
will be measured to the nearest 0.1 g/L, using a HemoCue
Hb 301 system (HemoCue AB; Angelholm, Sweden). The
Eurotrol Hb 301 Control will be used to verify the precision
and accuracy of the measuring device.

Physical Activity and Physical Fitness

Using the same protocol as for KaziKidz, physica activity
behavior will be assessed with accelerometry. Cardiorespiratory
fitness will be assessed through the Cooper 12-min run-walk
test. Thetest isasimple, self-paced, maximal running test that
is used to determine an individual’s maximal oxygen uptake
(VO, max). The aim of the test is to run or walk as far as
possible within 12 min. VO, max is then calculated with the

following formula:

VO, max (ml x kg x min™) = (d,, + 504.9)/44.73
whered,, refersto thetotal distance coveredin 12 mininmeters
[50]. Before the test starts, blood pressure and heart rate are
measured and a 10-min warm-up period is offered. All
participants will receive the same instructions, and no verbal
encouragement is allowed throughout the test. After thetest is
completed, a 5-min cool-down period will be given. Although
all possible measureswill be taken to reducerisk, all maximum
exercise testsinvolve somerisk. The test will be supervised by
trained health care professional s with the necessary knowledge
to deal with any medical emergency that may arise. Furthermore,
an automated external defibrillator will be available on site.

Upper body strength will be determined with the handgrip
resistance test utilizing the same procedure as described in the
KazKidz protocol.

Psychosocial Health Questionnaires

To gather information about the demographic profile and SES,
health behaviors, and psychosocia health indicators of each
participant, the following assessments will be completed by
each participant by means of a questionnaire survey:

1. Demographic dataand SES determined through household
income and assets (property and car ownership).

2. Cigarette smoking, alcohol use, and screen time per day.

3. Subjective perceived health measured with 2 items from
the 12-item short form health survey, adapted from the
SF-36 [51]. Participants will be asked to rate the following
guestions: In general, would you say your health is? and
How motivated are you to improve your lifestyle?

4. Work-related stresswill be assessed using the short version
of theoriginal Effort-Reward Imbalance questionnaire[52].

5. The Shirom-Melamed Burnout Measure, a validated and
widely used tool, will be used to assess occupational
burnout [53].

6. Diet and nutritional analysis with a 24-hour dietary recall.

JMIR Res Protoc 2019 | vol. 8 | iss. 7 |e14097 | p.102
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

7. The General Heath Questionnaire will assess mental
distress or minor psychiatric morbidities [54].

8. Subjective sleep complaints will be assessed utilizing the
brief 7-item self-report Insomnia Severity Index [55].

Data Callection and Statistical Analysis

The following data will be collected: (1) quantitative data on
blood pressure, glycated hemoglobin and blood lipids,
anthropometry and levels of physical fitness, cognitive
performance and psychosocia health, (2) SES and demographic
data, and (3) qualitative data on the feasibility and acceptability
of the intervention measures implemented through FGDs.
Quantitative datawill be entered twice and cross-checked using
EpiDataversion 3.1 (EpiData Association; Odense, Denmark).
Cleaned data will be transferred to STATA version 13.0
(STATA Corp, College Station, TX, United States of America).
Questionnaire datawill be collected using the software package
EvaSys (Survey Automation Suite, version 7.1) and analyzed
with STATA.

Clinical and anthropometric indicators, physical fitness,
cognitive performance, and psychosocial health values will be
summarized by their mean and SD at normal distribution and
otherwise by their median and interquartile ranges.
Questionnaire information on psychosocial health will be
expressed as a percentage.

For the analysis of cross-sectional and longitudinal associations,
mixed linear or mixed logistic regression models will be used,
depending on the type of outcome variable. These models will
be adjusted for clustering within classes and schools using
random intercepts. In analyses of cross-sectional associations,
the models will include personal characteristics of children,
such as gender and age, SES of parents or guardians, and other
potential confounders of the associations of interest. Models
assessing intervention effects will additionally include 3
indicator variables, as defined at the level of schools, 1 for
schools of the intervention arm, 1 for schools receiving teacher
workshops, and 1 for schools receiving teacher coaching. In
addition, these models may include the value of the respective
outcome variable at baseline. As intervention effects may also
depend on the child’sinitial characteristics, stratified analyses
and analyseswith interaction termswill be performed. Potential
effect modifiersto betested include gender, age, SES, ethnicity,
health status, and physical fitness at baseline.

The primary objectives of the statistical analysesare (1) to assess
the physical fitness of the participants and their associations
with cognitive performance and psychosocia health at the
beginning and over the course of the intervention, and (2) the
effect of interventions on disease status and other health
parameters. The secondary objective is to assess the feasibility
and acceptability of the health interventions, as determined by
FGDs.

Availability of Data and Materials

The datasets generated and/or analyzed during the present study
arenot publicly available dueto confidentiality but are available
from the corresponding author on reasonable request.
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Results

Overview

The project was funded in April 2017 and enrollment of the
participants was compl eted in January 2019. The basdline survey
was conducted from January to March 2019. At the time the
present paper is being written, the KaziKidz and KaziHealth
intervention are underway. Thefollow-up survey is planned for
September to October 2019. At the end of the study, the results
will be communicated to the Department of Health and the
Department of Education in Port Elizabeth, as well as the
involved schools. All intervention materials will be made
available to the control schools after completion of the study.
Workshops will be offered to the control schools to prepare
teachers to implement the KaziKidz teaching material.
Furthermore, teachers of the control schools will have the
possibility to take part in the workplace health promotion
intervention program after the completion of the second health
assessment. The key findings will be submitted for publication
to the peer-reviewed literature and presented at national and
international conferences.

Discussion

Principal Findings

Results from the DASH study revealed that the prevalence of
soil-transmitted helminth infections among grade 4 children
was above 60% (90/149) in several schoolsin Port Elizabeth
[56]. Moreover, infected children had lower VO, max compared
with their noninfected peers [56]; helminth infections and low
physical fitness were significant predictors of low selective
attention and poor academic achievement [ 16]; physical activity
was associated with health-related quality of life [57]; almost
one-third of all school children were classified as hypertensive
[58]; and the physical activity intervention component
contributed to the maintenance of academic performance [27]
and resulted in a significantly delayed increase in children’'s
BMI [59]. Importantly, the DASH intervention package was
well received in all schools.

The KaziBantu project isalogical continuation and expansion
of the DASH project and aims at contributing to healthy schools
and healthy communities. Teachers, asleadersin communities,
have an important roleto play in thisregard. We conjecture that
teachers as healthy role models will be able to promote better
health behaviors and encourage a healthy, active, and inspiring
environment for learners and peers at school. Various health
professionals will empower teachers with specific knowledge
related to infectiousand NCD risk factors, physical activity and
fitness, and psychosocial health and nutrition. Improved health
and well-being increase teachers’ productivity, benefiting their
own health and well-being and that of the children they teach
and educate. We hypothesize that implementing Kazi Bantu will
result in less absenteei sm, areduction in stress, and better coping
with work demands.

Pursuing the present study protocol will provide specific answers
to the following questions: Are KaziKidz teaching materials
useful ? What are the difficultiesin using the teaching materials
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from the perspective of the teachers? What are the teachers
experienceswith regard to the coaching by the teacher coaches?
What experiences do the coaches have in their work with the
teachers? What attitudes do teachers have with regard to the
lessons proposed? What are the conditions for an effective and
sustai nable implementation of thisteaching material ? Doesthe
acceptance of the KaziKidz teaching material by the teachers
moderate its effectiveness?

With regard to the implementation of KaziKidz and KaziHealth,
3 languages are spoken by the communities in the study area,
namely, Afrikaans, IsiXhosa, and English. To ensure
comprehension, questionnaires translated into the local
languages have been pretested by native speakers, with an
emphasis on those that focus on mental health indicators to
match the educational attainment of children and help them to
understand and answer the questions. The study will be
conducted in impoverished and harsh environments where
illiteracy, neglect, and violence are common [60,61], which
might have an impact on the granting of informed consent by
parents and guardians. For illiterate parents or guardians, a
literate witnesswill beinvited to sign, whereas participantswill
be asked to provide athumbprint. To ensurereturn of the signed
consent forms, we might ask potential study participants several
times. Specific safety measures are in place to implement the
research. Although it isdifficult to predict the extent of people’'s
mobility and movement, we anticipate a substantial loss to
follow-up as people show considerable mobility in this setting.
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Multiple imputations will be used to deal with missing data, as
appropriate.

Conclusions

Taken together, the KaziBantu project presented here builds
upon the previous DASH study and aims to improve physical
health and well-being, cognitive performance, and psychosocial
and clinical health of children and teachers. The South African
Department of Education seeksto create alifelong learner who
is confident, independent, literate, numerate, multiskilled,
compassionate, and has respect for the environment and the
ability to participate in society as an active citizen. The
Department of Education also envisions healthy teachers who
arequalified, competent, dedicated, and caring and who will be
abletofulfill the variousroles of an educator. Hence, the project
aspires to assist the Department of Education by contributing
to the development of the full potential of each learner and the
transformation of education in South Africa. In addition,
developed and validated KaziKidz workshop material may be
translated into short learning programs for accreditation of
Teachers Continued Professional Devel opment. The Kazi Chat
app will be made available to the Department of Education's
directorate responsible for human resources for distribution to
all teachers together with encouragement for implementation.
This study builds on local evidence and offers the opportunity
of providing new evidence on health intervention responses to
NCD risk factors as a benchmark for future controlled studies
that will enable comparisons among marginalized communities
between South Africa and other African countries.
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