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Abstract

Background: The association between behavioral difficulties and academic attainment is well established. Recent policy
advising schools on managing behavior has promoted the early identification of behavioral difficulties. Thereis aso increasing
research into mHealth interventions to provide support for emotional and behavioral difficulties for young people.

Objective: The primary aim of the proposed research is to examine the effectiveness of an mHealth intervention, ReZone, in
reducing emotiona and behavioral difficultiesin young people.

Methods: The protocol isacluster trial of 12 classes with N=120 students with classes randomized to ReZone or management
as usual. Multilevel modeling will be used to compare ReZone versus management as usua accounting for classroom-level
variation.

Results: Baseline data collection started in February 2017 and ended in April 2017. Follow-up data collection started in April
2017 and ended in June 2017.

Conclusions: The proposed research will provide evidence as to whether ReZone is effective at helping young people to
self-manage when feeling overwhelmed.

Trial Registration: ISRCTN 13425994; http://www.isrctn.com/ISRCTN13425994 (Archived by WebCite at
http://ww.webcitation.org/6tePwwiHKk)

(JMIR Res Protoc 2017;6(11):€213) doi:10.2196/resprot.7019
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Introduction

Background

In England, between 3% and 7% of school-aged children
experience behavioral difficulties[1]. The association between
behavioral difficulties and academic attainment is well
established [2]. In particular, increasing levels of behavioral
difficulties have been shown to predict negative change in
academic attainment [3], and a systematic review showed a
consistent associ ation between behavioral difficultiesand early
school leaving [4]. Correspondingly, recent policy advising
schools on managing behavior has promoted the early
identification of behavioral difficulties [5]. Behaviora
difficulties may interfere with school engagement, and local
government bodies in England are responsible for providing
alternative provision schools. Alternative provision is defined
as “education arranged by local authorities for pupils who,
because of exclusion, illness or other reasons, would not
otherwise receive suitable education; education arranged by
schools for pupils on a fixed period of exclusion; and pupils
being directed by schoolsto off-site provision to improve their
behavior” [6].

A range of programs exist to support social and emotional
aspects of learning (SEAL) in students, with asystematic review
identifying 113 school interventions and 222 out-of-school
interventions in the United Kingdom [7]. SEAL interventions
are centered on reducing risk factors and fostering protective
mechanisms and focus on the development of 5 essential skills
and competencies: self-awareness, self-management, socia
awareness, relationship skills, and responsible decision making
[8]. A review identified that the majority of children targeted
for these interventions were aged 5 to 10 years (56%) and were
classroom-based (74%) [9]. A review of meta-analyses of SEAL
interventions concluded that high-quality SEAL programs can
successfully increase children’s socioemotional and language
skills, along with fostering positive outcomes and preventing
negative ones[10]. When compared to other youth devel opment
programs offered to school-age youth, SEAL programs are
among the most successful [11].

Technology-Enabled Mental Health Care

In terms of mental health, delivering services using new
technologies is a developing area of interest in the English
government, which recommends the increased use of
technol ogy-enabled interventionsto improve accessto services
[12]. Thistrend isparticularly relevant to young people, agroup
with disproportionate levels of mental health problems and the
highest use of technology. For example, 8 in 10 children aged
12 to 15 years have access to amobile phone, with the majority
(59%) using them to access the Internet. The proportion of
children aged 5 to 10 years having access to a tablet computer
has increased from 51% to 71% in the past 3 years [13].
Correspondingly, there has been an increase in the use of
technology (eHealth) and mobile and wireless technologies
(mHealth) for health care promotion and service delivery.

Technology-enabled health care is “not just about technol ogy,
but about empowering patients to exercise greater choice and
control” [12] through increasing their sense of agency [14].
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Some argue that it results in patients having a better
understanding of their conditions [15]. Maobile phone apps
particularly enable real-time recording of moods, behaviors,
and activities, which can then be shared with othersto improve
engagement [ 16]. The use of mobile phone and tablet technology
for service provision hasarange of potential benefits, including
the ability to record information, portability, acceptability,
relatively low costs, and near constant connectivity to young
people and carers [17]. In addition, apps provide real-life
instruction to enable self-management (eg, breathing techniques
like Breathe 2 Relax [18]).

Thereisincreasing research into mHealth interventions[19,20].
One study highlighted limitations in the security of appsin a
health library [21]. A systematic review of youth mental health
interventions via mobile phones [22] discovered key gaps in
the literature in terms of the feasibility of apps, with little
research being conducted on the attractiveness of appsfor target
users. The largest gap identified in the literature was
evidence-based testing into the efficacy of apps, asthe rapidity
of technological advancement presents challenges for
researchersin terms of testing newly developed apps[23].

Aimsof ThisResearch

The aims of this research are to bridge research gaps by
developing an mHealth self-management support intervention
to help students engage with learning and ensuring the
intervention is evidence-based. Therefore, the primary aim of
the proposed research is to examine the effectiveness of an
mHealth intervention, ReZone, in reducing emotional and
behavioral difficulties in young people to support engagement
with school. The secondary aims are to examine the
effectiveness of ReZone in improving self-management,
well-being, and health-related quality of life in young people.

Methods

Participants and Procedures

The sample size calculation was performed using the
clustersampsi command [24] in Stata 12 (StataCorp LLC). The
primary outcome measure is behavioral difficulties [25].

A minimum of 12 clusters (classes) of 10 students will be
recruited. This is based on a mean effect size for universa
classroom management programs of d=0.80 and an intraclass
correlation coefficient (ICC) of 0.05 [26], a mean (standard
deviation) in theintervention arm of 2.42 (2.05) indicating that
behavioral difficulties are in the nonclinical range and a mean
in the control arm of 5.13 (2.74) indicating that behavioral
difficultiesarein theclinical range[25], an average cluster size
of 10 students and a coefficient of variation of cluster sizes of
042 [27], and a correlation between before-and-after
measurements of 0.5. As the sample is being stratified by
alternative provision versus mainstream school, 3 classes of
each type per arm are being recruited across South East England.

All students aged 10 to 15 years in the schools taking part in
the project will be eligible to participate. To ensure matched
ages across the conditions, 5th grade students (aged 10 to 11
years) will berecruited from mainstream schools, the alternative
provision schools have classes with mixed ages, and, therefore,
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studentsaged 10to 15 yearswill be recruited from these schools.
Students will be informed about the study by schools, which
will disseminate information sheets and consent forms. Consent
will be recorded in writing from parents with assent recorded
from young people. Participants will be assigned a unique
number and their data will only be identified by this number;
consent forms and contact details will be stored securely and
separately from anonymized study data. Participant lists of all
classes and students will be obtained from schools.

Anindependent trial sunit will randomize classesto management
as usual or ReZone dtratified by school type (aternative
provision vs mainstream) using random sequence generation
after classes have been recruited and baseline measures assessed.
To reduce the predictability of randomization, classes will be
randomized in blocks of 2, and allocation will be implemented
viaa secure online portal.

Management as usual was deemed an appropriate comparator
as there is no routinely used mHealth intervention in classes
when students feel overwhelmed. The trial will be open label.

Research assistants will attend classes, and students will
complete baseline paper questionnaires (this took place from
February to April 2017). Classes will then begin management
as usual or download and start using ReZone. Research
assistants will attend classes to collect follow-up paper
questionnaires 3 months later (this took place from April to
June 2017).

A favorable opinion has been received from University College
London (UCL) Research Ethics (number 7969/001), and the
study is adhering to relevant ethical guidelinesfrom the British
Psychology Society [28]. The study is sponsored by UCL, and
trial materialswill be made availableto the sponsor for auditing
upon request. The trial is registered with ISRCTN
[ISRCTN13425994], and the protocol is reported in line with
Standard Protocol Items; Recommendations for | nterventional
Trials guidelines [29]. ReZone is reported according to
guidelines for reporting mHealth interventions [30].

Intervention

Infrastructure (Population Level)

There are 3.6 million school students aged 10 to 15 years old
in the United Kingdom [31]. The rapid increase of
teledensity—56% of children aged 8 to 12 years[32] and 88%
of adolescents aged 13 to 17 years own or have access to a
mobile phone [33]—combined with the increase in accessto a
tablet or e-reader—58% of adolescents have access to a tablet
computer and 35% of teachers have accessto atablet computer
or e-reader in the classroom (compared to only 20% of teachers
in 2012) [34]—allows ReZone to reach alarge population.

Technology Platform

ReZonewas madefor AppleiOS, Google Android, and Google
ChromeBook. It was developed using HTML, Cascading Style
Sheets, and JavaScript and using Phonegap to convert into iOS
and Android apps. The server querying was performed using
hypertext preprocessor (PHP) and a MySQL database. The
server is a Dell PowerEdge R210 with Quad Core 2.40 Ghz
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Linux-based dedicated server with 1 TB bandwidth. The
ChromeBook app is kept as a packaged HTML app.

I nteroperability and Health I nformation System Context

As ReZone is being used in a classroom setting, it is not
necessary to connect or interact with national or regional health
information systems at this stage.

I ntervention Delivery

Students are able to download the ReZone app from the i Tunes,
Google Play, and Windows app stores. Students can then use
the app as much asthey like, using the tools on the platform as
well as being able to download and email the flat graphics of
tools without personal data. Students can use ReZone on their
own accord or be directed by teachers to use it during classes
at times the student is becoming overwhel med.

I ntervention Content

Theapp aimsto help students managetheir emotiona well-being
in the classroom by encouraging them to refocus if they are
feeling angry, stressed, or anxious. ReZone contains a series of
tools designed to improve concentration, help relieve stress,
and help studentsto reflect and think through problemslogically.
Consultationswith staff from alternative provision schoolswere
conducted where researchers discussed the therapeutic tools
already being used within the school and which elements of the
tools they felt were important. ReZone was then reviewed as
part of the App Approval Application panel at the Anna Freud
National Centrefor Children and Families. Thisfeedback, along
with mentalization-based therapy, cognitive behavioral therapy
(CBT), mindfulness breathing, and evidence-based training
such as attention bias modification training (ABMT) aided the
design of ReZone.

Functions

There are 6 functions of Rezone (stress bucket, chill out, art
therapy, timeout, happy faces, and games) (Figure 1) which are
based in CBT, mindfulness, and ABMT.

«  Stress bucket (Figures 2 and 3): The stress bucket lets the
user add any stressorsthat they are experiencing to abucket.
They are then able to introduce activities that help them
cope with each stressor. They can see the water in the
bucket rise and fall asthey add and relieve stressors. If the
bucket reaches 50 stress points, it will overflow.

- Timeout: Timeout asks the user to think through a time
when they havefelt stressed, angry, or upset. The user then
worksthrough on the app all the eventsthat led up to feeling
thisway and what happened afterwards. The user can also
think through what they could have done differently to help
the situation as a behaviora plan. The visualization is a
rocket, and each thought process creates a cloud.

«  Chill out (Figure 4): Chill out uses breathing to help the
user calm down and relax. Each chill out activity is based
around an object or animal (rabbit, jellyfish, ball, or square)
using breathing in different ways.

- Arttherapy: The user can choose between acastle, dinosaur,
fish, goat, heart, helicopter, unicorn, rocket, footballer, sea,
or turtleto color in. Thereisarange of colors and utensils
to complete the drawing.

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |€213 | p.6
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Happy faces: The user is given 30 secondsto find as many
happy faces as they can among other faces depicting
negative emotions.

Game: Thereisgame of Balloon Blast on the app. The user
taps the screen to move the balloon up, trying to avoid all

Figure1l. ReZone home page.
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Figure 2. ReZone stress bucket (before).
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Figure 3. ReZone stress bucket (after).
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Theory

Cognitive Behavioral Therapy

The stress bucket and timeout are based on the mechanism of
CBT, awidely used technique looking at how a person thinks
about a situation and how this affects the way they act [35]. It
has been shown to successfully treat many conditionsincluding
depression and anxiety in young people in avariety of settings
and formats when delivered through a digital platform [36].

Mindfulness

Chill out and art therapy are based on the concept of mindfulness
[37,38]. This can be defined as the self-regulation of attention
and orientation so that it is maintained on immediate
experiences, allowing for increased recognition of mental events
in the present moment, curiosity, openness, and acceptance.
Mindful ness has been shown to have many benefitsfor children
and young people [38]. For example, evidence suggests that
mindfulness can improve the mental, emotional, social, and
physical health of young people. It can aso increase the ability
to manage behavior and emotions while reducing stress and
anxiety [39,40].

Attention Bias Modification Training

Happy faces uses techniques from ABMT, which aimsto alter
cognitive biases that selectively focus on negative emotional
cuesin the environment [41]. It has been shown that if children
search for happy faces among angry faces, greater posttraining
attention bias toward happy faces is evident. It aso has
significantly reduced clinician-rated anxiety [42].

Usability and Content Testing

Designing the app began with formative research with
alternative provider schoolsto elicit feedback about the current
use of toolswhen feeling angry, stressed, or anxiousand current
mobile phone and tablet use in and outside of the classroom.
Students were also recruited to test prototypes and provide
feedback on the usability, content, and design of the app. We
will aso be conducting focus groups and interviews with
teachers and students at the end of the trial to gather further
feedback on usability and content.

User Feedback

Intheinitial feedback on the designs, students reported that the
tools were useful and easy to understand, and they appreciated
the ability to have arange of toolsin one place. Students offered
their opinions on the design and wording of the app for their
agerange and on how best to sharetheir datawith their teachers.
Given the existing user feedback, it is not anticipated that
ReZone will cause distress. However, if students were to
experience distress from using ReZone, it would be recorded
as a serious adverse event, the ethics committee and sponsor
would be natified, and the trial would be stopped if necessary.

Access of Individual Participants

ReZone is designed to be used in school settings with 10- to
15-year-old students, who commonly have access to tablets
within school. Access could be affected by socioeconomic status
dueto the cost of amobile phone or tablet to families or schools.

http://www.researchprotocols.org/2017/11/e213/
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Cost Assessment

ReZone is free to download from the relevant app stores and,
therefore, the cost of the intervention to the school isfor Internet
access in order to download and run the app and the cost of the
tablets and/or phones. The financial strategy of ReZone and
other digital productsin our center isto cover ongoing technical
maintenance of the app and systemsthrough costed training for
schools and mental health services in using specific products
such as ReZone, using digital products in these settings in
general, and developing and eval uating in-house digital products.

Adoption Inputsand Program Entry

ReZone has information points and examples throughout the
app and the 6 individual functions so that the intervention use
is clear to both students and staff. Students were recruited to
give feedback on the information points and usability of the
app. Additiona training will not be provided as ReZone has
been devel oped to be used as a standal one intervention.

Limitation for Delivery at Scale

Access to mobile phones and tablets at school is the main
limitation for delivery at scale, but this is more applicable to
mainstream schools than alternative provider schools where
mobile phones and tablets are routinely used during learning.

Contextual Adaptability

The functionality of ReZone applies to a range of school
settings. The intervention is free and easily downloaded from
various app stores; it is not limited to specific users or
geographical localities. It will be important to examine how
best to adapt ReZone for other cultures, groups, and settings as
part of other projects.

Replicability
Screenshots of content areincluded in Figures 1 to 4 to provide
information and further context for replicating the study.

Data Security

Students are asked to enter their name, school, and date of birth
each time they start using the app. The app combines the 3 sets
of data encryption before submitting to the server using an
Internet connection. These data are encrypted again at server
level using PHP and saved in encrypted format insideaMySQL
database with a unique identifier. Name, school, and date of
birth are not stored asplain text in the database. If the datawere
to be intercepted, the data would be meaningless because they
are encrypted before leaving the app. With regard to the
ChromeBook app, a SHA256 Secure Sockets Layer certificate
will be added to encrypt the data further. The server itself has
physical and software-based security such as cameras around
the hardware, daily backups, and afirewall.

Compliance With National Guidelinesor Regulatory
Statutes

Thetools used on ReZone are based on the relevant supporting
evidence base for mentali zati on-based therapy, CBT techniques,
and ABMT. They are evidence-informed tools that have been
previously created and align with relevant recommendations,
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such as CBT for anxiety as recommended by National Institute
for Health and Care Excellence guidelines [43].

Fidelity of the Intervention

Activity data are stored on the app and will be reviewed to
determine how long students spend on ReZone, which tools
they use the most, and for how long they use each tool. Metrics
of participant engagement with the intervention will also be
measured by teachers on sdlf-reported forms. Teachers will
record fidelity (eg, the number of times ReZone is used per
class, the number of students using ReZone), class disruption,
other SEAL interventions being used, and length of time to
reinstate student to the class. Participants can aso print off
activities completed on the app to show teachers or family
members.

M easures

Demographic Characteristics

Age, gender, and ethnicity will be self-reported by young people
at baseline. Ethnicity will be captured using the categoriesfrom
the 2001 Census. Specia educational needs will be obtained
from school records.

Emotional and Behavioral Difficulties

To measure emotional and behavioral difficulties, the 16-item
Me and My School (M&MS) [25] will be used. The M&MS
measure comprises 2 subscal es assessing emotional difficulties
(10 items; eg, “I feel lonely,” “I worry alot”) and behavioral
difficulties (6 items; eg, “| lose my temper,” “I break thingson
purpose”). Young peoplerespondto all itemson a3-point scale
from O=never to 2=aways. The M&MS has been used in
previous studies and demonstrated reliability and validity [25].
Moreover, clinical cut-off scores have been established of 10
or more for emotional difficulties and 6 or more for behavioral
difficulties.

Mental Well-Being

To measure mental well-being, the 7-item Short
Warwick-Edinburgh Mental Well-being Scale (SWEMWBS)
[44] will be used. The SWEMWBS measures positive mental
well-being (eg, “I've been feeling useful,” “1’'ve been feeling
relaxed”). Young people respond to all items on a 5-point scale
from 1=none of thetime to 5=all of the time. The SWEMWBS
has been used in previous studies and demonstrated reliability
and validity [44].

Sdf-Management

To measure self-management, the 6-item self subscale of the
Youth Empowerment Scale-Mental Health (YES-MH) [45]
will be used. The self subscale captures empowerment to
self-manage mental health difficulties (eg, “1 know how to take
care of my mental or emotional health,” “1 feel my lifeisunder
control™). Young people respond to all items on a5-point scale
from 1=never or amost never to 5=always or almost always.
The YES-MH has been used in a previous study and
demonstrated reliability and validity [45].
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Health-Related Quality of Life

To measure hedlth-related quality of life, the 6-item EuroQol
5-Dimension-Youth (EQ-5D-Y) [46] will be used. The
EQ-5D-Y captures current health states regarding 5 specific
health domains (eg, mobility, self-care) on a3-point scalefrom
1=no problems to 3=alot of problems and global health on a
visual analog scale. The EQ-5D-Y has been used in previous
studies and demonstrated reliability and validity [46].

Analytic Strategy

Datawill be entered into an Excel (Microsoft Corp) spreadsheet
by research assistants with a random 20% double-entered for
cross-checking. Data will only be stored on the organization’s
secured servers, accessible only by members of the research
team. Datawill be analyzed using Stata 12 (StataCorp LLC) in
order to examine the effectiveness of ReZone in reducing
emotional and behavioral difficulties and improving
self-management, well-being, and health-related quality of life
in young people in need of targeted support to engage with
learning. Three models will be tested for each of the outcome
variables with time nested within students within classrooms.
In model O, the null model without predictorswill be computed
to examine change in outcome (eg, behavioral difficulties) over
time, and the ICC will be calculated. In model 1, the association
patient-level grand mean centered age, ethnicity, and special
educational needswill be entered asalevel-1 predictor. In model
2, the condition (ReZone vs management as usual) will be
entered. School-type (ie, aternative provision vs mainstream)
will be entered as a fixed effect. The likelihood ratio test will
be used to compare the fit of subsequent models. An
intention-to-treat analysis will be performed with last-item
carried forward imputation.

Results

Funding for the trial has been secured from University College
London (UCL). Baseline data collection started in February
2017 and ended in April 2017. Follow-up data collection started
in April 2017 and ended in June 2017. Data analysis and
write-up will be completed by December 2017.

Any updatesto this protocol will be published, and the findings
of the proposed research will be submitted for publication in a
peer-reviewed journal by the current authors in line with
International Committee of Medical Journal Editors guidelines.
The research team will also disseminate findings to the
participating schools, the study sponsor, and relevant
conferences. A public summary of thefindingswill be available
on our organization’s website (www.ucl.ac.uk/ebpu).

Discussion

The trial and its findings will develop an evidence-based
mHealth self-management support intervention to help students
engage with learning and manage their emotions. The findings
will contribute to the growing use of technology to support
children and young people with their mental health. Anticipated
limitations of the proposed research include the fidelity of the
intervention, assessed through teacher self-report and activity
data; the content of management as usual, as different classes
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in this arm may use a variety of different social and emotional  the necessary range of relevant outcomes. Notwithstanding the
learning interventions despite not using ReZone, assessed above limitations, the proposed research will provide evidence
through teacher self-report; and attrition, addressed by designing  as to whether ReZone is effective in helping young people to
ReZone with young people to ensure it is usable and through  self-manage when feeling overwhelmed.

using existing questionnairesthat balance length with capturing
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Abstract

Background: Physical activity can improve many common side effects of cancer treatment aswell asimprove physical function
and quality of life (QOL). In addition, physical activity can improve survival rate and reduce cancer recurrence. Despite these
benefits, only 23% of cancer survivorsin England are active to recommended levels. Cancer survivors are interested in lifestyle
behavior change. Home-based interventions offer a promising means for changing physical activity behavior. Prediagnosislevels
of physical activity and self-efficacy have been reported to be predictors of physical activity behavior change. The Move More
Pack, which has undergone revision, is a printed resource with supporting | nternet-based tools that aims to increase the physical
activity of cancer survivorsin the United Kingdom. The revised Move More Pack is underpinned by the theory of planned behavior
and the social cognitive theory.

Objective:  The aim of this proposed study was to investigate the effect of the revised Move More Pack, supported by
Internet-based tools, on physical activity, self-efficacy, and health-related QOL (HRQOL) of cancer survivors in the United
Kingdom.

Methods: This study is a two-arm waiting list randomized control trial with embedded process evaluation. A sample of 99
participants per arm will be recruited by invitation through an email database of cancer survivors held by UK charity Macmillan
Cancer Support and an advert placed on the Macmillan Cancer Support Facebook page. Each participant is randomized to receive
brief physical activity information and the UK guidelines for physical activity, or brief physical activity information and the
revised Move More Pack with supporting I nternet-based tools. Theintervention and control arm will be followed up at 12 weeks
to identify changesin self-reported physical activity, self-efficacy, and HRQOL based on Web-based questionnaires. The control
arm will receive the revised Move More Pack at 12 weeks with follow-up at 24 weeks. The intervention arm is followed up at
24 weeksto determine maintenance of reported changes. Subgroup analyseswill be completed based on participants’ prediagnosis
level of physical activity and baseline self-efficacy as possible predictors of positive changes. Use of each component of the
revised Move More Pack will be assessed using a4-point Likert scale. Semistructured phoneinterviews will eval uate the use and
perceived usefulness of the revised Move More Pack.

Results: Participant recruitment started in March 2017. Projected completion of this study is October 2018.

Conclusions: This study’s findings will identify if the proposed low-cost broad reach intervention improves physical activity,
self-efficacy, and the HRQOL of cancer survivors. The process evaluation is designed to contextualize the use and perceived
usefulness of the revised Move More Pack, help augment its efficient distribution, and identify potential improvements to its
design.
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Introduction

Physical Activity in Cancer Survivors

Two and a haf million people are living with or beyond cancer
inthe United Kingdom [1]. In the last 5 years, this number has
grown by amost haf a million [1]. The number of cancer
survivors, that is, someone living with or after any form of
cancer diagnosis [2], is expected to rise to 4 million by 2030
(1].

Developing cancer depends on factors such as age, genetics,
and lifestyle behaviors, with a suggested 40% of all cancer
diagnosed in the United Kingdom linked to tobacco, acohal,
unhealthy diet, being overweight, and inactivity [3]. Leading a
physicaly active lifestyle reduces people's risk of developing
several cancers[4].

Being physically active has multiple benefits for cancer
survivors. Physical activity can improve many common side
effects of cancer treatments, such as fatigue, psychological
distress, and adverse impact on body composition, as well as
improving physical function and quality of life (QOL) [5-7]. In
addition, increased physical activity isassociated with improved
survival and reduced disease recurrence [8]. The evidence
supports the uneguivocal role of physica activity in
self-management [5]. Physically active cancer survivors report
a sense of regaining control of their lives [9,10] and some
normalcy [9-11] following a cancer diagnosis.

Engaging in physical activity isnot only recommended but also
safe both during and after cancer treatments[7]. The American
College of Sports Medicine [7] advises that cancer survivors
avoid inactivity and return to typical daily activities as soon as
possible after surgery and during and after cancer treatments,
working toward the standard age-appropriate physical activity
guidelines [7,12]. Despite these benefits, only 23% of cancer
survivors in England are active at recommended levels, and
31% are completely inactive [13].

Wang and colleagues [14] report that cancer survivors in
Scotland are less likely to smoke, more likely to eat a healthy
diet, and more liable to drink alcohol responsibly, athough the
oddsratiosfor these conclusions are not compelling. Wang and
colleagues[14] also report that cancer survivorsin Scotland are
less likely to take part in at least 2 hours of physical activity
than those who have not had a cancer diagnosis. A cancer
diagnosis may offer a teachable moment in which people may
be more receptive to changing their lifestyle behaviors [15-18].
McBride and colleagues[18] suggest that |ow-level interventions
may facilitate such an opportunity.

Self-Efficacy and Self-l1dentity

Self-efficacy is central in overcoming the barriers faced by
cancer survivors in becoming physically active [19].
Self-efficacy is defined in this context as the confidence of a
cancer survivor that he or she hasthe ability and capacity to be

http://www.researchprotocols.org/2017/11/e220/

more physically active. Self-efficacy has been reported to be a
predictor of intentions to change physical activity in cancer
survivors[9,20], consistent with the extant general literature on
health behavior change [21]. In addition, identifying as a
physically activeindividual has been reported to be an indicator
of physical activity engagement, with those cancer survivors
who are physically activity before their diagnoses being more
likely to be so afterwards [9]. However, physical activity tends
to decrease following diagnosis [22] and is unlikely to reverse
without intervention. These predictors of physical activity are
reported to be consistent across cancer survivors regardless of
age, stage, type of cancer, comorbidity, or treatment received

9.

Remote Support to Facilitate Physical Activity
Behavior Change

Cancer survivors report a high level of interest in lifestyle
interventions [20,23-25]; however, access to face-to-face
programsis not always possible because of transportation issues
and geographic and access considerations [24]. There is a
demand for written health information to support behavior
change [24,26-28]. Advantages include message consistency,
ease of delivery, self-paced learning, and the permanence of
information with low production costs [29].

Home-based interventions using printed materials offer a
cost-effective, potentially promising means of intervening
regardless of location [23,24]. At a time when spending on
public health and health care in the United Kingdom continues
to be constrained, with demand for servicesincreasing, the need
for home-based interventions is growing. Randomized control
trials (RCTs) have been, and continue to be, conducted on the
efficacy of such interventions [23,30]. However, none has
included a process evaluation to contextualize the use of such
interventions in a real-world setting removed from the health
care environment.

The Move More Pack and its Revision

The UK charity, Macmillan Cancer Support, devel oped aprinted
resourcein 2011 called the Move More Pack that aimed to effect
changein physical activity in cancer survivors. TheMoveMore
Pack consisted of aphysical activity and cancer booklet and a
series of written assignments to support behavior change. No
additional assistance or follow-up was provided. The
effectiveness of the Move More Pack in effecting change in
physical activity in cancer survivors has not yet been
investigated.

The principal investigator led the redevelopment of the Move
More Pack in 2016 to become a printed resource supported by
a series of Internet-based tools. Following discussions with
cancer survivors[9,31], asystematic search and critical appraisal
of the literature, areview of the original Move More Pack with
respect to itsunderlying theoretical constructs, and an inventory
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of the behavior change techniques (BCTs) it advocates,
recommendations were made.

The theory of planned behavior (TPB) [15,32] and the socia
cognitive theory (SCT) [33-35] were identified as appropriate
theories upon which to base the redevelopment of the Move
More Pack. The original Move More Pack was assessed using
the constructs of the TPB and the SCT. The BCT taxonomy
version 1 (BCTTv1) [36] identified the active ingredients that
aimed to effect change and those that might be missing from
the original design. Following an iterative process, a group of
six subject experts including the principal investigator, in
partnership with Macmillan Cancer Support’s information
development team, refined the structure, content, and BCTs
included within the revised Move More Pack. Macmillan Cancer
Support’s information development team wrote the final copy
of the revised Move More Pack. Dr Tim lverson, Macmillan
Cancer Support’'s chief medical editor, approved the final
version. The revised Move More Pack received the National
Health Service England (NHS England) Information Standard
[37]. A PDF of the revised Move More Pack is included as
Multimedia Appendix 1.

The revised Move More Pack retained the physical activity and
cancer booklet (Multimedia Appendix 2). A pull-out wall chart
is included in the revised Move More Pack for users to track
their progress, record achievements, and serve asavisua prompt
to be more active (Multimedia Appendix 3). Furthermore, five
activity leaflets (Multimedia Appendix 4) are included on
popular activities of gardening, walking, and recreational
swimming; the sports of badminton, bowls, cycling, golf, and
walking football; and finally, on how to be generally active in
daily life [38]. A digital versatile disc that focuses on exercise
specifically for cancer survivorsisincluded andisalso available
to view on the Web [39].

Tailored multi-component interventions are likely to be most
effective in effecting lifestyle behavior change in cancer
survivors[35,40,41]. Users of the revised Move More Pack can
sign up to receive e-newd etters, with messagestailored to their
reported prediagnosislevelsof physical activity, and influenced
by the stages of physical activity behavior change advanced by
Marcusand Forsyth [42]. Prediagnosislevel s of physical activity
are collected using the Godin Leisure Time Exercise
Questionnaire (GLTEQ) [43]. Case studiesincluded within the
e-newsletters are tailored to the age and gender of the user of
therevised Move More Pack. A welcome email is sent to users
of the revised Move More Pack, followed by e-newsletters sent
duringmonths 1, 2, 3, 6, 9, and 12. Detailsare outlined in Table
1, with an example e-newdletter included as Multimedia
Appendix 5.
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An online social community aims to link users of the revised
Move More Pack, enabling social learning and enhancing social
norms [44]. An online ask the physio group is available and
allows users of the revised Move More Pack to post questions
on an open forum to a registered cancer specialist
physiotherapist [45]. Details of how to find local physical
activity opportunities are also included on the Web [46].

The use of a pedometer combined with a printed resource has
been reported to be effective in increasing physical activity in
breast cancer survivors[32]. Consequently, detailsare provided
on how to download a straightforward and easy to use digital
pedometer app, as well as an app to reduce sitting time [47].
Finally, a series of video case studies of cancer survivors who
have become more active are included [48]. A Web page
dedicated to users of the revised Move More Pack linksto these
Internet-based tools (Multimedia Appendix 6) [49].

The revised Move More Pack and Internet-based tools have
been developed based on the best available evidence and
following guidance on the devel opment of complex interventions
from the United Kingdom based Medical Research Council
(MRC) [50]. The revised Move More Pack does not prescribe
physical activity; rather, it aims to empower cancer survivors
to increase control over their physical activity behavior.
Aims

This study aims to investigate the effect of the revised Move
More Pack over 24 weeks. It is hypothesized that use of the
revised Move More Pack increases physical activity in cancer
survivors, and the proportion of cancer survivors who are
classified as active over 12 weeks increases with its use, with
changes being maintained at 24 weeks. The primary aim isto
test the effectiveness of the revised Move More Pack in
reclassifying cancer survivors categorized as inactive or
moderately active at baseline, to being more active over 12
weeks, with increases maintained at 24 weeks.

The secondary aims include:

« Test the effect of the revised Move More Pack on the
self-efficacy and health-related QOL (HRQOL) of cancer
Survivors.

«  Analyze subgroupsto elucidate for whom the revised Move
More Pack has a positive effect on physical activity,
self-efficacy, and HRQOL in the context of prediagnosis
levels of physical activity and baseline self-efficacy.

«  Conduct a process evaluation to contextualize the use and
perceived usefulness of the revised Move More Pack.
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Table 1. The theme and behavior change techniques used in the e-newsletters sent to users of the revised Move More Pack.

Newsletter Stage of change®

BCTS used®

For those active before diagnosis d

Month 1 Doing some physical activity
Month 2 Doing some physical activity
Month 3 Doing enough physical activity
Month 6 Making physical activity a habit
Month 9 Making physical activity a habit
Month 12 Making physical activity a habit

For thoseinactive before diagnosis d

Month 1 Inactive and thinking about becoming
physically active

Month 2 Doing some activity

Month 3 Doing some activity

Month 6 Doing enough physical activity

Month 9 Making physical activity a habit

Month 12 Making physical activity a habit

Information about others’ approval; Information about health
consequences; I nformation about emotional consequences;
Graded tasks; Socia comparison; Goal setting (behavior)

Information about others” approval; Information about health
consequences; Information about emotional consequences;
Framing or reframing; Graded tasks

Information about others' approval; Socia support (unspecified);
Self-reward; Action planning

Self-monitoring; Action planning; Habit reversal; Habit formation

Self-monitoring; Action planning; Habit reversal; Habit forma-
tion; Socia support (unspecified)

Self-monitoring; Action planning; Habit reversal; Habit forma-
tion; Socia support (unspecified); Self-reward

Information about others' approval; Information about health
consequences; | nformation about emotional consequences;
Graded tasks; Social comparison

Information about others” approval; Information about health
consequences; Information about emotional consequences;
Framing or reframing; Graded tasks

Information about others' approval; Goal setting (behavior); Self-
reward; Action planning; Commitment

Self-monitoring; Action planning

Self-monitoring; Action planning; Habit formation; Socia support
(unspecified)

Self-monitoring; Action planning; Habit reversal; Habit forma-
tion; Socia support (unspecified); Self-reward

80n the basis of the stage of change constructs offer by Marcus and Forsyth [42].

BBCT: behavior change technique.
°BCT selected from the BCT Taxonomy version 1 [36].

dPrediagnosis levels of physical activity assessed using question two of the Godin Leisure Exercise Time Questionnaire.

Methods

Identifying the underlying theoretica constructs of a
health-rel ated program iskey when designing its evaluation [51].
A breakdown of the components of the revised Move More
Pack based on the constructs of the SCT and the TPB, along
with the BCTs used in available as Multimedia Appendix 7.

Design

This study isatwo-arm waiting list RCT (ISRCTN 66418871)
with embedded process eval uation, designed following guidance
from the MRC for evaluating complex interventions[52]. Figure
1 shows the progress through the phases of this study. The
control arm participants receive brief physical activity
information and details of the UK guidelines for physical
activity. Intervention arm participants receive brief physical
activity information, the revised Move More Pack, directions
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to the Internet-based tools, as well as the e-newsletters as
outlined in Table 1, up to and including the newsletter sent in
month 3.

Samplesize

NHS England [ 13] report that 23% of cancer survivorsare active
to therecommended level sfor aerobic activity, 31% areinactive,
and 46% are physically active but not to the recommended
levels. NHS England [13] also reported that 18% of cancer
survivors are interested in becoming more active. The sample
sizefor this study has been cal culated based on the assumption
that the revised Move More Pack will increase the proportion
of the sample achieving the aerobic physical activity guidelines
by 18%. A sample of 82 participants will be required per arm
for aone-tailed test, power of 80% with aphaset at 5%. A total
of 99 participants will be recruited per arm to allow for a 20%
dropout.
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Figure 1. Participant flow through this waiting list randomized control trial with embedded process evaluation.

[ Enrollment ]

Assessed for eligibility (cancer survivor, aged 18 years or over, can read English, able to
provide consent, computer and Internet literate, and with a working email account)

Excluded

e  Less than 8 weeks post surgery

e  Experiencing extreme fatigue, anemia or severe balance and
coordination problems

e Cancer in the bones, or bone thinning

e  Heart or lung condition (excluding lung cancer)

e  Chest pain at rest or when active

e  Experiencing persistent pain in the muscles, bones or joints

e Swelling or inflammation in the abdomen, groin, or lower
extremity

e  Previously advised by a doctor not to take part in physical
activity unless medically supervised

e  Pregnant

e  Declined to take part

v

[ Allocation ]

Randomization

l

l

Baseline measures: Physical activity, self-efficacy, and
health-related quality of life (collected online)

Control: Mailed brief physical activity information and the
United Kingdom physical activity guidelines (n=99)

Baseline measures: Physical activity, self-efficacy, and health-
related quality of life (collected online)

Intervention: Mailed brief physical activity information, the
revised Move More Pack, details of the Internet-based tools,
and sent e-newsletters in weeks 3, 7, and 11 (n=99)

( Follow-Up at 12 weeks ]

A

Measures on physical activity, self-efficacy, and health-
related quality of life (collected online)

Mailed brief physical activity information, the revised Move
More Pack, details of the Internet-based tools, and sent e-
newsletters in weeks 3, 7,and 11

Measures on physical activity, self-efficacy, health-related
quality of life, and data on the use of the revised Move More
Pack (collected online)

Qualitative, semi-structured phone interviews conducted
(n=10)

[ Follow-Up at 24 weeks

A

Measures on physical activity, self-efficacy, health-related
quality of life, and data on the use of the revised Move More
Pack (collected online)

Qualitative, semi-structured phone interviews conducted
(n=10)

Measures on physical activity, self-efficacy, and health-related
quality of life (collected online)

[ Analysis }

Recruitment

Participants will be recruited by email invitation through the
Macmillan Cancer Support database of cancer survivors. An
advert will also be placed on the Macmillan Cancer Support
Facebook page [53]. Those that express an interest will be sent
further participant information by email, with consent provided
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RenderX

digitally by check box, following the British Psychological
Society ethics guidance for Internet-mediated research [54].
Participants will be informed that the study aims to investigate
the impact of health promotion information on lifestyle
behaviors, with no specific reference made to physical activity.
Participants will be notified that they will be randomized to
receive guidelinesfor alifestyle behavior or ahealth promotion
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pack with Internet-based tools relating to a lifestyle behavior.
Recruited participants will be randomized based on simple
randomization. Recruitment will continue until 99 participants
are randomized to either the control or intervention arm.

Inclusion Criteria

This study will include cancer survivors regardiess of cancer
stage, cancer type, or comorbidity. Participantswill be aged 18
years or over, who can read English, can provide consent, are
computer and Internet literate, and have a working email
account.

Exclusion Criteria

There are greater risks from being inactive than taking part in
physical activity. The revised Move More Pack does not
prescribe exercise in any way, and the relevant safety
information is sent in the post to participants at the start of the
study. The safety information is taken from the Macmillan
Cancer Support Web pages [55] and has received the NHS
England Information Standard [37]. However, those participants
considered at high risk of injury are excluded from this study.
On the basis of guidance on exercise and cancer survivorship
from the American College of SportsMedicine[7,56], reviewed
and approved by subject experts from Macmillan Cancer
Support’s physical activity team, the following screening
questions will be asked of participants, with an answer of yes
to any question resulting in exclusion from the study:

« Areyou less than 8 weeks postsurgery?

- Areyou experiencing extreme fatigue, anemia, or severe
balance and coordination problems?

« Do you have cancer in your bones or bone thinning?

« Do you have a heart or lung condition (excluding lung
cancer)?

« Do you feel pain in your chest at rest, during your daily
activities, or when becoming active?

- Do you have persistent pain in your muscles, bones, or
joints?

« Do you have swelling or inflammation in the abdomen,
groin, or lower extremity?

« Hasyour doctor ever said that you should only do medically
supervised physical activity?

- Areyou pregnant?

Excluded participants will be informed that they will need
medical approval before becoming more physically active and,
therefore, are not eligible for this study. They will be thanked
for their time and given the details of how to order the free
resources offered to participants in this study, for use after
receiving permission from their general practitioners or cancer
care teams, should they decide to become more active.

Procedures and Assessment Tools

Effectiveness

Physical activity will be assessed using the GLTEQ, areliable
and validated tool [43] used previously with cancer survivors
[57]. The cancer specific 7-item Functional Assessment of
Cancer Therapy Questionnaire (FACT-G7), also areliable and
validated tool, will be used to assess HRQOL [58].
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The GLTEQ and the FACT-G7 will be administered
electronically at baseline in the intervention and control arms
of the study. Participantswill be asked to complete the GLTEQ
twice:

1. Toconsidertheir levelsof activity in astandard week before
their cancer diagnosis, to alow for the tailoring of the
e-newdletters, and to provide a context for the use of the
revised Move More Pack.

2. Toconsider their levels of activity in a standard week after
diagnosis, as a baseline assessment of physical activity.

Self-efficacy will be assessed using the following single-item
assessment tool: “On ascale of 1 to 10 (1=not at al confident
and 10=very confident), how confident are you that you will be
physically active in situations such as the following: feeling
tired, bad mood, not having the time, on vacation, bad weather?’
A similar measure has been used previously with cancer
survivors [59]. A single-item assessment tool is selected for its
practical application to a real-world setting, and furthermore,
single-item assessment tools can perform just as well as
multi-item assessment tools [60].

Additional participant information will be collected on date of
birth, gender, primary cancer site (type), time since diagnosis,
treatment received, time since compl etion of treatment, response
to treatment, and ethnic group. The structure of these questions
is that used by NHS England [13]. These questionnaires and
participant datawill be collected using software from Qualtrics,
USA.

12-Week Follow-Up

The effectiveness of the revised Move More Pack at effecting
change in physical activity, self-efficacy, and HRQOL in the
intervention arm will be evaluated after 12 weeks using the
assessment tools used at baseline. The control arm will also be
assessed at this 12-week time point. Participants will not have
access to their previous scores.

At the 12-week time point, participants in the control arm will
be mailed the revised Move More Pack, directed to the
Internet-based tools, and will receive the e-newsletters as
outlined. The control arm will befollowed up afurther 12 weeks
later, at 24 weeks, to evaluate change in physical activity,
self-efficacy, and HRQOL. Participantsin the intervention arm
will continueto have accessto the I nternet-based tool s, although
they will nolonger receive e-newsletters after the 12-week time
point.

Maintenance

The maintenance of reported changes in physical activity,
self-efficacy, and HRQOL for participants in the intervention
arm will be evaluated after 24 weeks with the same assessment
tools. Participantswill not have access to their previous scores.

Participants will be informed that they can withdraw from the
study at any time by contacting the principal investigator. In
such cases, the reason for withdrawal from the study will be
ascertained and recorded. Nonresponders to the questionnaire
will befollowed up by email to record their reasonsfor dropping
out of the study.

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e220 | p.20
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Process Evaluation

Use of each component of the revised Move More Pack will be
assessed using a4-point Likert scale of often, sometimes, rarely,
and never. The 4-point Likert scale is included as part of the
guestionnaire administered to the intervention arm at 12 weeks
and the control arm at 24 weeks. Participantswill also havethe
opportunity to add comments about their use and their perceived
usefulness of the revised Move More Pack. At the 12-week time
point, participants from the intervention arm will be stratified
into two groups, those inactive before diagnosis and those
moderately active or active before diagnosis. Five participants
from each group will be randomly selected and interviewed by
phone to gain a deeper understanding of their interaction with,
and views of, the revised Move More Pack. This interview
processis repeated in the control arm at 24 weeks.

Interviews will follow a semistructured format and will be
conducted by the principa investigator. This format has been
selected to ensure that data are collected on central topic areas
of use and perceived usefulness of the components of revised
Move More Pack while not restricting the flow of the
conversation. In addition, the interviewswill aim to gather data
to situate the experience of using the revised Move More Pack
within a broad social context. The interview topic guide is
included as Multimedia Appendix 8.

Data Analysis

The quantitative data will be analyzed using intention-to-treat
analysis. The GLTEQ provides a physical activity score, and
these scores can be used to categorize participantsinto inactive,
moderately active, and active groups. The two-proportion z test
is used to investigate differences between the proportions of
participantsin the control arm and theintervention arm classified
as active.

Secondary analysis of the paired before and after ordinal data
within each intervention arm will be analyzed with the
Wilcoxon's signed-rank test; across arms, comparisons will be
analyzed with the Mann-Whitney U test. The mean GLTEQ
scoreswill be analyzed with the independent t test and the paired
t test. The predictors of self-efficacy and prediagnosis physical
activity on post-intervention physical activity levels will be
assessed by multipleregression analysis. Additional quantitative
data will include descriptive statistics such as means, standard
deviations, medians, and percentages.

The interviews will be recorded and transcribed verbatim. The
interview transcripts and the qualitative comments made by the
participants as part of the questionnaires administered at the
12-week and 24-week time pointswill be thematically analyzed
[61] by two of the study investigators, ensuring that identified
themes are grounded in the original data. A third investigator
will be used where there are differencesin opinion. The process
of analysiswill follow five stages:

1 Familiarization with the data involving reading and
rereading the interview transcripts and qualitative
comments.

2. Initial coding.

Theme identification.

4. Theme review and development of higher level categories.

w
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5. ldentification of relationships and patterns.

Theinvestigators will move back and forth through these steps
until they concur and are satisfied with the themes, categories,
relationships, and patterns identified.

Cost Consequence Analysis

The economics of the revised Move More Pack will take the
form of acost consequence analysis, with costs assessed against
a range of outcomes. Although this will not draw definitive
conclusions regarding cost effectiveness, it will identify the
costs of achieving the reported outcomes. The devel opment
costs and other costs needed to make the revised Move More
Pack usable will not be included.

Data M anagement

Web-based questionnaires will be completed using software
from Qualtrics, USA. The questionnaire software from Qualtrics,
USA, treats data as highly confidential [62] and offers the
highest levels of data security [63]. Ownership, control, and
management of data remain with the University of Surrey.

Information gathered will be secured on password-locked
computers and the servers at the University of Surrey. Hard
files will be stored in locked cabinets within the university.
Project data, for example, consent forms, will be retained for
at least 6 years and research data for at least 10 years as
stipulated by the policies of the University of Surrey [64].
Personal data will be secured and processed in the strictest
confidence according to the Data Protection Act [65].

Datafor analysisand reporting isanonymized. | dentifiable data
are accessible only by the principal investigator, members of
the research team, and authorized personnel from the University
of Surrey, and regulatory authorities for monitoring purposes.

Ethical Consider ations

The information included in the revised Move More Pack is
certified by the NHS England Information Standard [37]. The
NHS England Information Standard ensures that publically
available information has undergone rigorous assessment, is
evidence-based, of high quality, clear, accurate, and appropriate
for its intended audience. The revised Move More Pack does
not prescribe exercise. The relevant safety information is sent
to participants in the first postal communication. Criteria for
cessation of physical activity is provided, for example, sudden
onset of dizziness, chest pains, a racing heartbeat, breathing
problems, nausea, unusual back or bone pain, muscle weakness
or a persistent headache, advising participants to contact their
doctors for these or other symptoms. Appropriate screening is
in place within the study procedures to identify participants
needing medical permission before increasing their physical
activity, with these participants being excluded from this study.
A log of participant issues will be maintained throughout the
study, and participantswill be offered aphone debriefing session
at the end of the study.

Participantsin the control arm will not be restricted with regard
to being physically active. The participants in the control arm
will be asked as part of the questionnaire instructed at the
12-week follow-up time point if they have used the revised
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Move More Pack within the previous 12 weeks, with their data
omitted from the study if they have. This study received ethical
approval from the University of Surrey Research Ethics
Committeeon March 15, 2017, reference UEC/2017/023/FHMS.

Results

Recruitment for this study began in March 2017. This study has
aprojected completion date of October 31, 2018.

Discussion

With improvements in treatment, people are now living longer
with cancer, and the condition is now in many cases classified
as chronic [1]. Cancer survivors, like others with long-term
conditions, are heavy users of the NHS. Seventy percent of the
NHS's spending is on the 15 million people living with
long-term conditions [66]. However, less than 1% of their time
isspent in contact with health care professionals[67]. Becoming
more physically active has been shown to have many benefits
for cancer survivors and has a key role in supporting the
self-management of the consequences of cancer and its
treatments.

Thereisalack of reporting within the literature on how effective
physical activity interventionsfor cancer survivors are devel oped
and designed and their impact on physical activity, self-efficacy,
and HRQOL [68]. To the knowledge of the research team, this
is the first intervention to combine a printed physical activity
behavior change pack with Internet-based tools, including online
accessto acancer specialist physiotherapit, to increase physical
activity, self-efficacy, and HRQOL in cancer survivors.

Printed materials supported by Internet-based tools are likely
to provide a low-cost approach to physical activity behavior
change. The process evaluation will contextualize the use and
perceived usefulness of the revised Move More Pack, which
will augment efficient distribution and identify needed
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improvementsto its design. The revised Move More Pack may
offer some promise as afirst line intervention to improve the
lifestyles of cancer survivors, particularly in relation to physical
activity and exercise. If a marked effect size can be
demonstrated, the revised Move More Pack could well provide
considerable cost-saving to the overstretched NHS funding in
the United Kingdom.

The major limitation of this study is the use of self-reported
measures to assess and evaluate participants’ physical activity,
self-efficacy, and HRQOL . The measures selected are validated
and reliable. The GLTEQ has been used in previous research
with cancer survivors [57], and the FACT-G7 is specifically
designed for cancer survivors [58]. The self-reported measures
have been selected for their ease of implementation in a
real-world setting. Whereas the use of an objective measure of
physical activity may be preferable, this would introduce an
additional behavior change technique. Furthermore, as the
revised Move More Pack aims to enable cancer survivors to
monitor their physical activity by directing them to use a
pedometer, introduction of an objective measure may influence
the effectiveness of this component of the revised Move More
Pack.

Some studies of cancer survivors have reported high levels of
dropout [69]. Therefore, an additional 20% will be recruited to
this study. Furthermore, a combination of strategies will be
employed to encourage participants to complete the relevant
guestionnaires at the data collection points, including email and
text reminders.

It ispossible that the exclusion criteriafor this study may result
in a selection bias; however, the safety of the participants will
not be compromised. In addition, as participants are recruited
through the channels of Macmillan Cancer Support, they may
not be representative of the population of cancer survivorsin
the United Kingdom. The profile of the included participants
will be reported and any selection bias identified.
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Abstract

Background: Online interventions are potentially effective ways to support family caregivers in the management of behavior
changes in their relative with dementia

Objective: The objective of this paper is to present the design of a study evaluating and comparing 3 intervention arms for
online self-management support.

Methods: A randomized controlled trial (RCT) will be conducted with atotal of 81 family caregivers of community-dwelling
people with dementiain the Netherlands. Family caregiverswill be randomly allocated to one of the following intervention arms:
(1) amajor self-management support intervention consisting of personal email contactswith anurse specialized in dementiacare,
onlinevideos, and electronic bulletins (e-bulletins); (2) amedium self-management support intervention consisting of only online
videos and e-bulletins; and (3) aminor self-management support intervention with only e-bulletins. The primary outcomeis the
self-efficacy of the family caregiver. The secondary outcomes are the behavior problems of the person with dementia as reported
by the family caregiver, and positive and negative aspects of the relationship. Background characteristics (eg, type of family
relationship) will also be assessed. All data for the RCT will be collected via online questionnaires, administered before the
intervention (TO), after 6 weeks (T1), and after 12 weeks (T2). Alongside the RCT, a process eval uation will be conducted, based
on anumber of evaluation questions and semi-open interviews with family caregivers.

Results: Data collection will be completed in August 2017. Study results will be reported in early 2018.

Conclusions: The study will shed more light on the effect of online self-management support interventions and insights will
be gained into whether amajor intervention, consisting of personal email contacts with specialized nurses, videos, and e-bulletins,
has more effect than smaller online interventions. Thisis relevant in an age with increasing numbers of people with dementia,
growing pressure on family caregivers, more and more people using the Internet, and increasing healthcare costs.

Trial Registration: Nederlands Trial Registry (NTR): NTR6237; http://www.tria register.nl/trialreg/admin/rctview.asp?T C=6237
(Archived by WebCite at http://www.webcitation.org/6v0SAfxTC)
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Introduction

Background

Dementia is a progressive disorder characterized by cognitive
and physical decline and behavior and mood changes. The most
common forms of dementiaare Alzheimer'sdisease and vascular
dementia, followed by L ewy body dementiaand frontotemporal
dementia [1]. There is still no effective treatment that can
influence the progression of Alzheimer's disease and other
dementia subtypes. Eventually, someone will die with or from
dementia[2].

Most people with dementia live at home, often supported by
spouses, adult children, or other family members[3]. Although
thefamily often caresfor them with love and dedication, family
care can be abig burden [4,5]. For family caregiversit can, for
instance, be stressful to deal with their relative’'s behavior
changes, such as dependent behavior, aggressive behavior,
suspicious behavior, apathy or indifference, night-time
restlessness, and masking behavior. These are often symptoms
of the disease and are found in up to 90% of people with
dementia [6,7]. Changes in behavior are “challenging” when
this causes distress to the person with dementia and/or family
caregivers and negatively affects the quality of life of at least
one of these parties [8]. A Dutch study [9] found that about
three quarters of the family caregivers of personswith dementia
experienced problems in dealing with changes in the behavior
or mood of their relative, in both the initial and later stages of
the disease. In a recent focus group study, family caregivers
reported that what they found most difficult was constantly
having to switch between different strategies and that they had
to keep their relative constantly occupied and distracted [10].
Furthermore, they found it stressful that other people often had
adifferent view of the behavior and mood of the relative with
dementia. Lastly, they also found it difficult that in theory they
knew what to do in caring for their relative, but were often not
able to put it into practice [10].

To support family caregivers (eg, in dealing with the relative’s
behavior changes), an increasing number of self-management
support interventions are being devel oped, some of which are
Internet-based [11]. From the perspective of family caregivers,
Internet support might be attractive, since they can useiit at a
time that is suitable for them, without travelling [12]. Boots et
al [13] performed asystematic literature study of Internet-based
support, such as a website with information and support on
various aspects of care giving. The review by Boots et al [13]
suggested that Internet-based support had positive effects (eg,
regarding self-efficacy or other psychological and psychosocial
outcomes for family caregivers). However, the review authors
also concluded that the evidence was till scarce because of the
low quality of the studies they had identified [13].

Previous research a so did not provide adefinitive answer about
the effectiveness of incorporating personal contacts with a
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healthcare professional in online interventions, although some
relevant studies have been conducted in this area [12,14-16].
For instance, in astudy by Bootset al [14], face-to-face sessions
with an experienced professional (psychologist or psychiatric
nurse) and family caregivers were added to an online support
intervention. The face-to-face sessions were seen asavaluable
addition, as they provided an opportunity to tailor the support
to the needs of the family caregivers and deepened the
relationship [14]. In addition, Schaller et al [15] evaluated an
interactive Web portal providing individualized information
and support by dementia experts to family caregivers via a
messaging function [17]. The interaction between family
caregivers and experts was found to be useful, particularly
because of the timely reaction to symptoms and because of the
opportunity to reach immobile caregivers [15]. Comparable
results were found in the study by Torkamani et al [16], which
evaluated a computerized platform for contacts between the
caregivers and health professionalsaimed at reducing the burden
on the caregiver, improving quality of life, and delaying
institutionalization of the person with dementia. Furthermore,
Blom et al [12] evaluated I nternet-based information combined
with online personal support. In this study, a psychologist
provided online feedback on assignments about dealing with
depression or other psychological problems in relatives of
persons with dementia. The study by Blom et a [12]
recommended further research to clarify the necessity of
personal contacts with a professional; a completely self-help
Internet program would be less expensive, which isan advantage
in the current era with increasing numbers of persons with
dementia and limited healthcare budgets. However, personal
contacts with a healthcare professional might help people
translate generic information to their own situation [12].

Objectives

The aim of this study is to investigate whether a major
intervention, consisting of personal email contacts with a
specialized nurse in combination with videos and electronic
bulletins (e-bulletins), is more effective than more minor
interventions. Based on the results of this study we will be able
to inform about which elements of online self-management
support are effective (on their own or in combination) for family
caregivers when managing changes in the behavior of their
relative with dementia.

The research questions are (1) Is a maor online
self-management support intervention consisting of personal
email contacts with a specialized dementia care nurse, videos,
and e-bulletins more effective than smaller onlineinterventions
without personal email contacts, with regard to self-efficacy of
family caregivers in managing the behavior changes of their
relative with dementia, behavior problems in the persons with
dementia, as reported by family caregivers, and positive and
negative aspects of the rel ationship between the family caregiver
and the person with dementia? (2) What background and
baseline characteristics of family caregivers or the personswith
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dementia (eg, type of family relationship, baseline level of care
pressure, and the specific behavior problems of the person with
dementia) are associated with effects on the outcome variables
mentioned in question 1? (3) How do the family caregivers
evaluate the online self-management support intervention, with
or without personal email contacts with a specialized nurse,
regarding feasibility, usability, and satisfaction with the
intervention?

Methods

Design and Randomization

To answer research questions 1 and 2, arandomized controlled
trial (RCT) with 3 repeated measurements will be performed,
involving the following intervention ams. (1) a
major-intervention arm, (2) a medium-intervention arm, and
(3) aminor-intervention arm.

Family caregivers will be randomly allocated to 1 of the 3
self-management intervention arms. Block randomization will
be used to achieve balance in the allocation of participants to
intervention arms [18]. An independent epidemiologist (NJV)
prepared a randomization schedule to assign participants to an
intervention arm, using severa block sizesof 6 and 9. Following
this randomization schedul e, the researcher (JGH) will allocate
participants to an intervention arm. The participants will then
receive an email from the researcher (JGH) containing elements
of the intervention arm in question. Participant and researcher
blinding is not possible due to the nature of the intervention
arms and the organization of the study.

Alongside the RCT, a process evaluation will be conducted to
answer research question 3. For the process evaluation, a mix
of qualitative and quantitative methods will be used.

Power Calculation and Sample

We hypothesize that (1) both the major and medium intervention
arms improve the self-efficacy as compared to the minor
intervention arm; and (2) the major intervention arm gives better
results for self-efficacy compared to the medium intervention
arm. Considering a difference of 0.8 standard deviation units
between the groups and assuming a significance level of .05, a
power of 80%, and a correlation of .6 between the 2 repeated
measures, 20 participants are needed per group. Taking into
account a drop out percentage of 20%, we will include 24
participants per group.

In this study, providing self-management support through email
isarelatively new task for the specialized nursesinvolved, with
possible learning effects during the study. To take this into
account, 1 extra block of 9 participants will be added to allow
for abrief learning curve. Hence, in total 81 family caregivers
of persons with dementiawill be included.

The participants will be family caregivers of people with
dementia who meet the following inclusion criteria: (1) the
family caregiver is a relative of a person diagnosed with
dementia (all types of dementiaare eligible, with no restriction
on the severity of the dementia); (2) the family caregiver must
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have contact with the person with dementia at |east once aweek;
(3) the family caregiver's relative with dementia has to live at
home (not in a care ingtitution); (4) the family caregiver has
access to the Internet and has basic skillsin using the Internet
and email; (5) the family caregiver has to be aged at least 18
years of age; and (6) the family caregiver is able to read and
write Dutch.

To recruit family caregivers for our study, we will use severa
channels. The panel of the Dutch Alzheimer Society (in which
more than 3000 informal caregivers participate) will be sent an
email with an open call. Open calls will also be posted on the
online forum of the Dutch Alzheimer Society (with 7000
monthly visitors), on the Dementie Nederlands website, and on
the social media accounts (Facebook/Twitter) of the Dutch
Alzheimer Society.

Recruitment via the aforementioned channels of family
caregiverswill proceed withfirst, avery short study description
in the open call. In this description, family caregivers will be
asked if they are interested in participating in the study. If so,
they can send their name and email address to the principal
researcher (JGH). The principal researcher will then send an
email containing an information letter about the aims and
procedures of the study to the family caregiver. This email will
have alink to an onlineinformed consent form, which the family
caregiver can use to give their consent for participation. The
participation flow chart is shown in Figure 1.

Intervention Arms and Components

Inthe RCT, 3intervention armswill be studied, all focusing on
self-management support in dealing with behavior changes, but
varying in the number of elements. The intervention arms are
referred to as major, medium, and minor.

Major Self-Management Support I ntervention

The major intervention arm consists of the following elements:
(1) 3 personal email contacts with a nurse specialized in
dementia care, (2) provision of online videos about how to
manage behavior changes in a relative with dementia and to
improve your self-efficacy in managing with this behavior, and
(3) provision of e-bulletins with practical information about
different types of behavior changes and how to manage them.

The personal email contacts will be handled by a nurse with a
Bachelor's or Master's qualification in nursing and with
follow-up training in dementia care. In the email contact, the
nurse will support the family caregiver in managing behavior
changes. The nurse will also give feedback on assignments and
will give feedback on the plan that the family caregiver came
up with in the assignments. The nurse will tailor their support
to the personal needs and questions of the family caregiver,
while guided by an intervention protocol developed by project
group members (JGH, ALF, PJV, IvA), in consultation with
the nurseswho had to usetheintervention protocol. The number
of email contacts was discussed and agreed with experts in
dementia care who have experience with online support. Three
email contacts are thought to be sufficient and feasible.
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Figurel. Study flow chart.
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The Dutch-language intervention protocol (available on request
from the first author) is based on the 5 steps of the “5A model”
of self-management support [19] and the person-centered care
theory of Kitwood [20]. The “5A model” consists of the
following steps: (1) assessing the state of behavior, beliefs, and
motivation; (2) advising based upon personal health risks; (3)
agreeing on arealistic set of goals; (4) assisting in anticipating
barriers and devel oping a specific action plan; and (5) arranging
follow-up [19,21,22].

There are 6 videos about different types of behavior changes
that occur frequently (dependent behavior, aggressive behavior,
suspicious behavior, apathy or indifference, nighttime
restlessness, and masking behavior). Family caregivers can
choose the number of videosthey watch and the accompanying
assignments that they do themselves, depending on their own
needs and the behavior changesthat occur in their relative with
dementia. The videos (as well as the e-bulletins mentioned
below) were devel oped by the Trimbos Institute, of which 2 of
the developers are involved in the present study (BMW, IVA),
in close cooperation with the Dutch Alzheimer’s society, other
dementia experts, and family caregivers of people with
dementia. As afirst step in the development trajectory, a desk
search was performed to gain insight into what is known in the
literature about how family caregivers perceive different types
of behavior changes in their relative with dementia and the
theory of person-centered care[20]. Expertsalso provided input
for the components of the videos (eg, principles of cognitive
behaviora therapy [CBT], modeling, persuasive communication,
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and active learning). At several stages in the development
trajectory, video scripts and pilot videos were tested by family
caregivers.

The behavior changes covered in the bulletins are the same as
in the videos. The e-bulletins involve assignments to help
caregivers trandate the generic information to their own
situation and to reflect on possible causes of the behavior
changes, how they want to influence the behavior, and how they
want to cope with it. The e-bulletins were tested in conjunction
with the testing of the videos and they also have the same
theoretical base as the videos.

Medium Self-Management Support | ntervention

The medium self-management support intervention consists
only of the online videos and e-bulletins as described above.

Minor Self-Management Support I ntervention

The minor self-management support intervention consists only
of the e-bulletins, the same as those in the mgjor and medium
support interventions.

M easurement Procedures

Measurements will be performed in the RCT at 3 time points:
baseline assessment (T0), which is just before the family care
intervention arms start; the assessment 6 weeks after the baseline
(T1); and the assessment 12 weeks after the baseline (T2).
Measurements will be based on self-reporting by the family
caregiver and will be administered through the Internet. Up to
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2 email reminderswill be sent (if necessary) 1 and 2 weeks after
the measurement time point to remind participants to complete
the questionnaires.

Primary Outcome

The primary outcome in the RCT is self-efficacy, measured by
the Trust in Own Abilities (TOA) instrument, a Dutch language
guestionnaire to be completed by family caregivers of the person
with dementia [23]. The questionnaire has been used before to
measure self-efficacy in caregivers of people with dementia
living at home [24]. The TOA contains 32 items (alpha .97)
divided into 3 subscales. resilience (15 items, alpha .94),
solution orientation (8 items, apha .90), and proactive
competence (9items, apha.81). Itemsare measured on a5-point
Likert scale, ranging from O (not at all) to 4 (very good). A
higher score is associated with higher perceived competencein
taking care of the person with dementia[24].

Secondary Outcomes

The secondary outcome will be the presence and number of
behavior and mood problems, assessed with the Dutch version
of the Revised Memory and Behavioral Problem Checklist
(RMBPC) [25,26]. Family caregivers have to rate the frequency
of the occurrence of a specific behavior or mood problem on a
scale from O (never) to 4 (aways) where 1 is seldom, 2
regularly, and 3isoften. Thetotal number of behavior and mood
problems (0 to 24) will be cal culated aswell asthe mean overall
score. The RMBPC can be divided into scales for depression
(9 items), disruptive behavior (8 items), and memory-related
problems (7 items).

Another secondary outcomeisthe positive and negative aspects
of the family relationship between the family caregiver and the
person with dementia and they will be measured by the Dyadic
Relationship Scale (DRS). Thefamily caregiver versionincludes
11 items in 2 subscales: dyadic strain and positive dyadic
interaction. Family caregivers have to rate the quality of the
relationship using 4 answer categories: 1 (strongly disagree), 2
(disagree), 3 (agree), and 4 (strongly agree) [27].

Analyses of Effects

The quantitative datafrom the RCT will be analyzed using SPSS
software (Statistics 22). Basdline characteristics will be
described for each arm using proportions for dichotomous
variables and means (SD) or medians (IQR) for continuous
variables. In the primary analysis, primary and secondary
outcomeswill be compared between the 3 different groupsusing
mixed-models analysis. All mixed modd anaysis will be
adjusted for baseline differences between the groups.

All randomized caregivers who completed the follow-up will
be included in this analysis (modified intention-to-treat). The
first 9 caregivers, who are in the learning-curve block, will not
be included in the primary analysis. We will use sensitivity
analyses to evaluate the effect of missing data and of the prior
inclusion of key baseline variables.

Process Evaluation

Alongside the RCT, a process evaluation will be conducted.
Mixed-methods and sources will be used for this. Firstly,
evaluation questions will be included in the T2 survey
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guestionnaire (12 weeks after the baseling). The number of
evaluation questions varies between 5 and 11 depending on
which of the 3 intervention armsthe family caregiver isin. The
evaluation questions are based on earlier research about the
perceived feasibility and usability of interventions and
satisfaction with the interventions [28,29].

Secondly, semi-structured interviews will be conducted with a
purposive sample of about 15 participant family caregivers (5
participants in each intervention arm). The participants will be
purposively recruited to achieve a spread in the intervention
arms and background characteristics (eg, sex, age, and living
with or separately from the relative with dementia). Topics will
include family caregivers satisfaction with and the perceived
feasibility and usability of the self-management support
interventions. The interviews will be conducted by telephone
by 1 of the members of the research team (IvA) and will be
audio-recorded.

Thirdly, usability in the sense of actual usage of the different
elements of the online self-management support intervention
will be measured by analyzing the clicks on links and how long
the family caregivers spent watching the videos, divided into
the following categories: (1) started video, (2) played video
(25%), (3) played video (50%), (4) played video (75%), and (5)
completed video. These data will be collected with Google
Analytics. All participating family caregivers will be given a
unique code that is known only by the research team.

To collect data on actual use of the personal email contacts,
nurses will be asked to complete a registration form on the
number of personal email contacts per family caregiver and
time spent on giving feedback to the family caregiver.

Fourthly, the content of the email contacts between the family
caregivers and the nurses will be analyzed qualitatively. The
email contacts will be analyzed from 3 angles: with afocuson
nurses questions and responses, with a focus on family
caregivers questions and responses, and with a focus on the
interactions between the two. The focus on the nurses will be
on how they delivered the self-management support as defined
by the intervention protocol based on the “5A model” (assess,
advise, agree, assist, and arrange). The responses by the family
caregivers in the email contacts will be anayzed to get
information on the uptake of the intervention and how they
integrated the personalized advice from the nurse in their daily
lives.

The data from the structured evaluation questions in the T2
survey questionnaire, data on actual usage from Google
Analytics, and registration data on the number of personal email
contacts will be analyzed descriptively using SPSS software.
The semi-open interviews and the content of the email contacts
will be analyzed qualitatively using the principles of thematic
analyses [30]. This qualitative method was chosen because it
isauseful and flexible method for identifying relevant themes
within qualitative data. It consists of the following steps: (1)
familiarizing yourself with the data, (2) generating initial codes,
(3) searching for themes, (4) reviewing themes, (5) defining
and naming themes, and (6) reporting [30]. The interview
transcripts will be analyzed by 2 researchers (JGH and IvA)
independently. Coding and interpretation of the codes will be
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discussed by the researchers until consensus is reached. In
addition, other authors will comment on the interim analyses
of theinterviews.

Ethical Procedures

The study protocol was approved by the Medical Ethics
Committee of the VU University Medical Center (reference
2016.559).

Informed consent will be asked from all participants via an
online informed consent form, which the family caregiver can
use to give consent for participation. Consent from the family
caregivers and the nurses will be explicitly requested in the
informed consent for the analysis of the content of the email
contact between the family caregivers and the nurses.

Only members of the research team (the co-authors) will have
access to the data. Agreements on how to share, archive, and
store data will be signed by the organizations that will be
collecting the data.
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Results

Enrollment of participantsbegan in March 2017. Data collection
was completein August 2017. The study resultswill be reported
in early 2018.

Discussion

This study will contribute to the growing body of knowledge
about online support in dementia care. Thisisimportant since
future generationswill increasingly use the Internet, which will
also affect the extent in which family caregivers will be open
to receiving online self-management support. However, we also
expect that if online support is tailored and involves personal
email contacts with a specialized nurse, this will be more
effective and more satisfying for the family caregiver than if
only onlinevideos or e-bulletins are provided. The study results
will be used to inform care professionals and family caregivers
about which forms of online support intervention are most
effective and best match family caregivers needs.
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Abstract

Background: Transgender and gender nonconforming people experience some of the highest human immunodeficiency virus
(HIV) ratesin the United States, and experience many structural and behavioral barriers that may limit their engagement in HIV
testing, prevention, and care. Evidence suggeststhat transgender and gender nonconforming youth (TY') are especially vulnerable
to acquiring HIV, yet there is little research on TY and few services are targeted towards HIV testing, prevention, and care for
this population. Telehealth presents an opportunity to mitigate some structural barriers that TY experience in accessing HIV
testing, allowing TY to engagein HIV testing and counseling in a safe and nonjudgmental space of their choosing. Project Moxie
isan HIV prevention intervention that pairs the use of HIV self-testing with remote video-based counseling and support from a
trained, gender-affirming counselor. This study aims to offer a more positive HIV testing and counseling experience, with the
goal of improving HIV testing frequency.

Objective: Project Moxieinvolves a pilot randomized controlled trial (RCT) of 200 TY aged 15-24 years, who are randomized
on a 1:1 basisto control or intervention arms. The aim is to examine whether the addition of counseling provided viatel ehealth,
coupled with home-based HIV testing, can create gainsin routine HIV testing among TY over a six-month follow-up period.

Methods: Thisstudy implements a prospective pilot RCT of 200 TY recruited online. Participantsin the control arm will receive
one HIV self-testing kit and will be asked to report their results via the study’s website. Participants in the experimental arm will
receive one HIV self-testing kit and will test with aremotely-located counselor during a preschedul ed video-counseling session.
Participants are assessed at baseline, and at three and six months posttesting.

Results: Project Moxie was launched in June 2017 and recruitment is ongoing. As of August 21, 2017, the study had enrolled
130 eligible participants.

Conclusions: Combining home-based HIV testing and video-based counseling allows TY, an often stigmatized and marginalized
population, to test for HIV in a safe and nonjudgmental setting of their choosing. This approach creates an opportunity to reduce
the high rate of HIV among TY through engagement in care, support, and linkage to the HIV treatment cascade for those who
test positive.

Trial Registration: ClinicalTrials.gov NCT03185975; https://clinicaltrial s.gov/ct2/show/NCT03185975 (Archived by WebCite
at http://www.webcitation.org/6vIjHJ93s)

(JMIR Res Protoc 2017;6(11):6237) doi:10.2196/resprot.8562
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Introduction

Evidence increasingly suggests a high prevalence of human
immunodeficiency virus (HIV) infections among transgender
and gender nonconforming individualsin the United States[1].
Recent studies, drawn largely from samples of transgender
women, suggest the prevalence of HIV in this population is at
least as high as that experienced by gay, bisexual, and other
men who have sex with men (MSM) [2-4]. A 2013 report found
that the estimated percentage of transgender women living with
HIV in the United States was 22% [4], and among the 3.3
million HIV testing events reported to the Centers for Disease
Control and Prevention (CDC) in 2013, the percentage of
transgender people who received a new HIV diagnosis was
more than three times the national average [1]. Transgender
women of color and those under 25 years of age are
disproportionately affected by the HIV epidemic [5,6].

Much of what is known about HIV risk behaviors among
transgender and gender nonconforming people has been derived
from samples of transgender women [1]. The high rate of HIV
in this population has been associated with a high prevalence
of substance abuse, commercial sex work, condomless anal
intercourse, and alack of knowledge regarding HIV transmission
[5,7-10]. While data on other transgender and gender
nonconforming populations is sorely lacking, many of the risk
factorsfor HIV seen in transgender women are shared by other
groups of transgender and gender nonconforming people, and
the prevalence of HIV isthought to be similar acrosstransgender
and gender nonconforming populations [3]. While transgender
and gender nonconforming youth (TY) are even more
underrepresented in the literature, available research from a
sample of trans-feminine youth shows that this population
experiences multiple forms of discrimination and harassment,
significantly increasing the risk of HIV transmission [11,12].
A study of 51 ethnic-minority, female-identifying TY showed
higher rates of HIVV compared to other racial/ethnic groups, with
41% experiencing difficulty accessing health care, 59%
reporting engaging in transactional sex, and 63% reporting
difficulty finding employment [9].

Telehealth uses short message service (SMS) messaging,
teleconferencing and videoconferencing platforms, social media,
and smartphone apps compliant with the Health Information
Portability and Accountability Act (HIPAA) to increase access
to health care[13]. Given the multiple barriersto accessing HIV
prevention and care experienced by transgender and gender
nonconforming people, telehealth may be a useful platform for
delivering services directly to these populations. Due to high
rates of technology use among youth [14], telehealth may be
especialy useful for addressing the discrimination and
harassment TY encounter while attempting to access health care
resources [15,16]. Telehealth may also provide an entry point
to the health care system in places where no gender-affirming
providers or services exist.

Telehealth has already been adapted to provide HIV care
services to MSM residing in areas where stigma and minimal
lesbian, gay, bisexual, transgender (LGBT)-friendly health care
providers exist [17]. SMS-based telehealth efforts have also
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been implemented to connect MSM in metropolitan Kansas
City withan HIV testing counsel or to increase the dissemination
of evidence-based HIV/sexually transmitted infection (STI)
prevention information [18]. Telehealth-based interventions
have also been used among rural HIV-positive veterans in the
United States, wherein they participated in private
teleconferences with HIV specialists [19]. This intervention
was shown to increase the veterans' perceptions of the quality
of care provided, and was considered a step towards reducing
HIV risk behaviors such as condomlessintercourse and multiple
sexual partners[19]. While teleheal th-based interventions may
reduce the stigma associated with in-person appointments by
allowing rural MSM and HIV-positive veterans to access
services in a place where they feel comfortable, research has
not focused on the use of telehealth to provide HIV prevention
resources to other marginalized populations, such as TY.

Another important limitation of the current telehealth literature
concerns its use as an information dissemination and case
management tool. Few studies use this technology for actual
clinical care, such as HIV testing. With approval by the US
Food and Drug Administrationin 2011, high quality (sensitivity
93.64%, 95% Cl 82.46-98.66; specificity 99.87%, 95% ClI
99.28-100.00 [20]), home-based HIV testing is now available
commerciadly in al 50 states [21]. However, critiques of
home-based HIV testing include difficulty interpreting the
results, alack of posttest counseling for the adoption of safer
HIV prevention methods, and a lack of proper linkage to care
[22]. Adding online counseling through video-chat software to
home-based HIV testing has the potential to mitigate these
concerns. Through telehealth-delivered counseling, individuals
can receive tailored, convenient, and confidential support that
due to stigma, discrimination, and/or lack of locally-available
services, may not otherwise be received. While there are few
telehealth-based HIV prevention interventions published in the
literature, resultsfrom prior studies show increased knowledge,
self-efficacy, and motivation towards effective HIV prevention
methods [23-26].

This paper describes the protocol for thefirst study to combine
telehealth and home-based HIV testing for comprehensive,
gender-affirming HIV testing and counseling for TY. In this
study, approximately 200 TY aged 15-24 years will be
randomized into either a control group that receives an HIV
self-testing kit or an intervention group that receives an HIV
self-testing kit as well as a video-chat counseling session
provided by atrained HIV counselor. The main outcome of this
study isthefrequency of HIV testing in the six monthsfollowing
initial testing. The study aims to examine whether the receipt
of an HIV sdlf-testing kit plus avideo-chat-delivered counseling
session can create changes in HIV testing behavior, sexual
risk-behaviors, and linkage to care for newly-diagnosed
HIV-positive TY. If successful, this low-cost intervention has
the potential to shape the delivery of HIV prevention and care
services to this population, who are currently overlooked in
HIV programming, research, and prevention efforts.
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Methods

Study Overview

This study is a pilot randomized controlled trial (RCT) of 200
self-identified TY aged 15-24 years, recruited via a range of
social media platforms. Participants will be randomized to one
of two study arms. TY in the control arm will receive one HIV
self-testing kit by mail and will be asked to report their results
viaastudy website. TY inthe experimental arm will also receive
oneHIV self-testing kit viamail, and will conduct thistest under
the supervision of a remotely-located counselor during a
preschedul ed video-chat session. Participantsin both armswill
complete a baseline survey upon recruitment, with repeat
surveys at three and six months posttesting (see Figure 1).

Figure 1. Study flow diagram.
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Participants will receive email and SMS reminders to log into
the study website to complete follow-up surveys. The primary
outcome for this study is routine HIV testing during the
follow-up period. Secondary outcomesinclude sexua risk-taking
behaviors, intervention acceptability, and linkage to care for
those who test positive for HIV.

Participants

Eligible participants will: (1) be aged 15-24 years; (2) have not
tested for HIV in the last 12 months; (3) reside in the United
States; (4) be willing to have HIV test kits delivered to an
addressthey provide, (5) self-identify as noncis-gender; and (6)
have accessto acomputer, smartphone, or tablet that can support
the video-chat software VSee [27], which is an encrypted
program compliant with the privacy requirementsof the HIPAA.
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Recruitment

Participants will be recruited from across the United Statesvia
advertisements placed on social mediaplatforms (eg, Facebook,
Instagram, and advocacy groups/sites aimed specifically at TY,
such as Transgender Alliance and Affirming Transgender
Rights; see Figure 2). Online dating apps with transgender users
(ie, Scruff) will also be used. Advertisements will include
depictions of young people from avariety of racial and ethnic
groups to encourage inclusivity and the participation of TY
fromavariety of backgrounds. Information about the study will
also be shared viatransgender mediapersonalities’ social media
accounts.

When a potential participant clicks on an advertisement, they
will be taken to a page containing basic study information,
including ashort description of study activities. If theindividual
expresses interest in participating in the study, they will be
directed to the study consent form. For participants aged 15-17
years, consent will only be obtained from the participant acting
as an emancipated minor. Due to the sensitive nature of the
study topic and the stigma and discrimination TY may face
fromtheir parents or guardians, requiring parental consent may
endanger the safety and wellbeing of the participant. Waiving
parental consent allowsthose who have not fully disclosed their
gender identity, or whose guardians are not accepting, to
participate in the study.

Figure 2. Sample online advertisement.

\If : 2
0 - Project Moxie
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Study Procedure

After providing consent electronically, participants will be
directed to a short eligibility screener. If igible, a potential
participant will register for the study by providing their contact
information. Thisinformation includes an email address, mobile
phone number, physical mailing address, and preferred choice
of name and pronouns. It is important to note that many TY
have unstabl e housing or may not feel comfortable having mail,
however discreet, sent to their home address. For this reason,
the registration form will ask for a physical address to which
the participant feels safe and comfortable receiving mail. As
soon as the consent form, screening questionnaire, and site
registration are complete, the participant will receive an email
with instructions on completing the baseline survey. After
completing the baseline survey, each participant will be
randomized to either the control arm (HIV self-testing only) or
intervention arm (video-based counseling in conjunction with
HIV sdf-testing), using al:1 treatment allocation. Thetreatment
assignmentswill be generated with the use of a pseudo-random
number generator, which uses permutated blocks to ensure
balancein the number of participantsassigned to each arm. The
randomization processwill generate one of two emailsto study
participants, indicating whether they will be receiving HIV
self-testing or video-based counseling plus HIV self-testing.

You can earn $150 by joining our online study of trans and gender variant people & HIV testing.

Project Moxie

Got Moxie?

WWW.PMOXIE.ORG

O
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Control Arm

TY in the control arm will receive one home-based HIV
self-testing kit delivered in discreet packaging. In addition to
an oral fluid test kit (OraQuick), the package will contain
condoms, water-based lubricant packets, and one pair of ear
buds. All OraQuick tests will be assigned a specific
identification (ID) number that will link to the participant’'s
study ID number. Upon taking the test, participants will be
directed to enter their results on the study website. For those
who report a positive result, a message will automatically be
sent to the study coordinator. Study staff will then call the
participant to offer information regarding places where the
participant may acquire aconfirmatory HIV test, aswell asHIV
care services and counseling in their local area or another area
of their choosing.

I ntervention Arm

The intervention arm is a combination of HIV self-testing and
HIV test counseling offered remotely via a HIPAA-compliant
video-chat session. Participants in the intervention arm also
receive one OraQuick test, condoms, lubricant, and earbudsvia
mail, but will beinformed to leave their package unopened until
directed by the counselor during the video-chat session.
Participants will be instructed via email on how to download
the VSee software prior to the video-chat session. VSee is
available as downl oadabl e software for Windows and Macintosh
and as an app in the iOS and Android marketplaces [27]. This
software allows participants to log into the video-chat from a
desktop, laptop, tablet, or smartphone. Both the software and
app versions of V See contain voice, video, and screen-sharing
capabilities to provide a fully-functional counseling session
across platforms and devices. V See provides high-quality video
at speeds as low as 50 kilobits per second, allowing full
functionality in areaswithout accessto broadband or high-speed
cellular data networks [27]. The one-time counseling session
lasts approximately 30-45 minutes and consists of two
consecutive phases.

Phase one of the counseling session will use elements of
motivational interviewing to ascertain reasons (eg, structural,
lack of information/misinformation on HIV testing) why the
participant has not tested for HIV in the past 12 months. The
counselors will also ask about some of the participant’s recent
sexual behaviors (eg, number of partners, use of condoms,
sexual activities) to establish those that may pose a risk for
acquiring HIV. The answers to these questions will form the
basisfor phasetwo. Counselorswill attempt to provide solutions
to mitigate each of the participant’s concerns regarding HIV
testing. For structural concerns such as lack of transportation
or cost of testing, the counselor might talk about locating local
HIV testing services, retailers that sell HIV self-testing kits,
and options for free HIV testing in their local area. If the
participant reports not testing due to a lack of knowledge of
where to test or fear of being recognized at local testing sites,
the counselor will assist the participant in finding testing options
in nonlocal gender-affirming spaces, and help establish a
transportation plan. For participants who report a lack of
information or misinformation on the need for HIV testing, the
counselor will talk through risk factors for HIV transmission
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and the CDC recommendations for testing specificto TY. The
screen-sharing function in VSee will allow the counselor to
share online resources and instruct the participant on their use
(eg, how to navigate AIDSVu.com or local health department
websites). For those who report fear of stigmaor discrimination,
the counselor will provide advice on their rights as a patient,
including their right to confidentiality, respect, and privacy.
The counselor may also share the Gay and Leshian Medical
Association resource list with the participant, which includes
10 Things Transgender Persons Should Discuss with their
Health Care Providers [28]. Through role playing with the
counselor, the participant will practice talking about sex and
HIV with a health care provider. The counselor will help the
participant formulate and practice specific talking pointsto use
with their provider. The counseling will place emphasis on
providing the participant with the skills necessary to routinely
test for HIV by addressing individual barriers to testing, and
giving each participant a supportive and affirming HIV testing
experience.

Phase two of the session will consist of testing for HIV. Prior
to the test, counselors will offer standard content for risk
elicitation and identification of safer sex goal behaviors. The
participant, directed by the counselor, will conduct their own
test and read their own results. They will then show the
counselor their test result for confirmation. Based on theresults
of the test and the information gathered in phase one, the
counselor will assist the participant in developing a prevention
or care plan to reduce the risk of acquiring or transmitting HIV
(eg, number of sexua partners, frequency of unprotected
intercourse). The counselor will describe the behavioral and
biomedical interventions appropriate for each participant, such
as condom use, partner reduction, decreasing drug or alcohol
use, and/or preexposure prophylaxis (PrEP). At the end of the
video-chat session, participants who show a positive result will
be counseled on the need for timely confirmatory testing and
linkage to care. The counselor will arrange a time within one
week of the initial session to conduct a second video-chat
session. During the second session, the counselor will determine
other resources from which the participant may benefit, such
asmedical case management, mental health care, and/or more
comprehensive psychological counseling and services. TY who
test positive will also be directly linked to medical care in the
second session by connecting them with aprovider in their local
area or another area designated by the participant. Study staff
will follow up on the next business day to ensure that contact
was made with the participant’s desired facility. The participant
will be contacted at least three more times: (1) to confirm an
appointment was scheduled, (2) to confirm that the appointment
was attended, and (3) to report confirmatory test results.

Counselor Training

Counselors will be trained to use motivational interviewing
during a two-day training session. The training will involve
didactic presentations on the history, science, and spirit of
motivational interviewing, as well as role plays with other
counselors acting as study participants. The counseling session
protocol was devel oped with the input of transgender-identified
staff members and community members. All counselors will
be trained in HIV testing and counseling, and receive specific
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training on the importance of gender affirmation and working
with TY prior to delivering the intervention. Counselors who
demonstrate proficiency viaaudiotaped role plays reviewed by
study staff will be cleared to deliver remote counseling to
participants. To examine protocol fidelity, all sessions will be
audio-taped and research assistants will code and assess a
random sampl e of sessions each month using the Motivational
Interviewing Treatment Integrity (MITI-4) coding scheme
[29-32], and qualitatively assess empathy and motivational
interviewing-adherent and nonadherent behaviors. Counselors
identified as having treatment drift will receive booster trainings
as necessary.

M easures

Measures will be collected via the baseline, three-month, and
six-month online surveys. All measuresincluded in the baseline
and follow-up questionnaires were included after a review of
the current literatureon TY.

Outcomes

The primary outcome for this study is routine HIV testing,
defined astesting at least once during the follow-up period (ie,
every 3-6 months) based on the HIV risk profile of the
participant. Secondary outcomes consist of sexual risk-taking
behaviors, intervention acceptability at the final survey, and
linkage to HIV care (for those who report a positive result at
baseline or during the course of theintervention). Key covariates
include measures of transphobia and social marginalization.

Demographicsand HI'V Knowledge and Testing History

The demographi cs section includes measures of age, education,
race, ethnicity, sexual orientation, employment, and state of
residence. Both the respondent’s sex assigned at birth and
current gender identity will be collected. Previous literature on
the sexual health of transgender individual s has been criticized
for not using discrete categories for trans-masculine/transmale
and trans-feminine/transfemale [33]. For this reason, current
gender identity will include options for mae, female,
trans-masculine/male, trans-feminine/female, as well as
categories  for  genderqueer/gender  nonconforming,
agender/genderfluid individuals, and a participant-driven
response option. Items used in previous studies of LGBT persons
will measure knowledge regarding the transmission and
prevention of HIV [33,34], and knowledge and use of PrEP
[34], at baseline and at each follow-up point.

HIV Testing

History of HIV testing, including measures of frequency, place
of testing, method of testing, and linkage to care (if
HIV-positive), will also be collected at baseline. Follow-up
surveyswill repeat the questions from the baseline and will also
ask questionsregarding HIV testing sincethelast survey. These
parameters include location of test (eg, home, Acquired
Immunodeficiency Syndrome Service Organization, Department
of Public Health, or physician), test result, care received
(specifically for HIV-positive participants), and reason for
testing (ie, routine care versus episodic exposure).
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Transphobia

Transgender persons face high levels of stigma and
discrimination in the United States [12,35-37]. Dimensions of
stigmaand di scrimination among participantswill be measured
to better understand their associations with testing behaviors
among TY. Transphobiawill be assessed using subscales from
the Gender Minority Stressand Resilience Scale (GMSRS) [38].
Consisting of eight psychometrically-validated subscales, this
measure was conceptualized as an assessment of potential
facilitators and barriersto engaging in routine HIV testing, and
was validated in a sample of 1414 transgender and gender
nonconforming persons in the United States.

The Gender-Rel ated Rejection and Gender-Related Victimi zation
subscales of the GM SRS measure instances of enacted stigma
experienced by participants, while the eight-item Shame subscale
of the Transgender Identity Scale [39] will be used to assess
internalized transphobia. All three scales use five-point
Likert-type questions. Additional measureswill also be used to
assess the relationship between experiences and/or feelings of
transphobia and health outcomes. These measures include the
Affirmation of Gender scale [38] and the Sdlf-Admiration
GMSRS subscale [39]. Also using five-point Likert-type
response options, the first measures how readily the respondent
feels accepted by others in their current gender identity while
the second measures the pride onefeelsin being transgender or
gender nonconforming.

Social Marginalization

Wilson et a [40] conceptualized transgender socia
marginalization as having three dimensions. homelessness,
incarceration, and participating in commercial sex work. To
more fully understand how these dimensions may be associated
with routine HIV testing behaviors, participants will be asked
about lifetime experiences of homelessness. Participants who
have experienced homel essnesswill also answer whether or not
they have been homeless in the past six months. Recent (<12
months) and lifetime history of incarceration, and recent (<3
months) participation in commercia sex work will be assessed
by itemsfrom the National Transgender Discrimination Survey
[41]. Commercia sex work is defined in this study as trading
sexual activity or favorsfor food, money, aplaceto deep, drugs,
or other material goods.

Sexual Behaviors

Unprotected sexual intercourse remainsthe most common route
of transmission for HIV in the United States [1]. However,
according to the CDC, less than half of transgender men who
received an HIV diagnosisin 2016 had any identified or reported
sexual risk behaviors[1]. To collect more data on participants
sexual risk behaviors, behaviora measures adapted from the
National HIV Behavioral Surveillance behaviora inventory
(and previously used with thousands of MSM by the research
team [42,43]) will be used to collect information on sexual
behaviors in the past three months. Participants will be asked
to estimate the number of ana (and vaginal, if applicable)
intercourse partners, as well as condom use or honuse at each
encounter, and the number of times they were the insertive (if
applicable) versus receptive partner. The disclosure of HIV
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status and reported serostatus, or lack thereof, for each partner
will also be assessed.

I ntervention Acceptability and Satisfaction

Thisisthefirst study to pair telehealth with HIV self-testing in
this population. Understanding how to improve the acceptability
and satisfaction of thismodality will benefit future studies. TY
will report data on the acceptability of the experimental arm at
the end of the follow-up period. Two different assessments will
be used to measure acceptability: (1) the Self-Evaluation Form
(SEF) [44] and (2) the Client Satisfaction Questionnaire (CSQ-8)
[45]. The SEF is a brief 13-item questionnaire that elicits
information regarding the participant’s experience with the
intervention (ie, wastheintervention interesting, wasit relevant
totheir life). The CSQ-8 will be used to assess satisfaction with
the intervention. The SEF and CSQ-8 will together take
approximately 10 minutes to complete. Acceptability of the
technology used in the intervention will also be assessed using
a survey based on the Unified Theory of Acceptance and Use
of Technology , which posits that an individual’s acceptance
of atechnology is a function of performance, effort, social
influence, and facilitating conditions [46]. Technology usage
will also be used as a proxy for acceptability, with server logs
providing records of user sessions, session length, pagesvisited,
and functions utilized.

Linkageto Care

It is important to introduce participants whose self-tests are
positiveto the HIV treatment cascade and continue following-up
on their HIV testing frequency, sexual risk behaviors, and
experiences with HIV stigma and transphobia. Per the recent
recommendations of the Ingtitute of Medicine [47], indicators
of linkageto carewill include: (1) attending at least oneclinical
care appointment, (2) having at least one CD4 test performed,
and (3) having at least oneviral load test performed within three
months of HIV diagnosis[32,48].

Statistical Analysis

The primary outcome will be the proportion of TY who tested
for HIV at least once in the six-month follow-up period.
Descriptive statistics of participant characteristics will be
presented for all participants and also by study arm. These
resultswill be compared using student t-tests or Wilcoxon rank
sum tests for continuous variables, and Chi-square tests for
categorical variables. The analysis for each outcome measure
is described in detail below.

HIV Testing

Analyses will be conducted using logistic regression. The
proportion of participants who obtain at least one HIV test
within the follow-up period will be calculated for each study
arm, along with corresponding 95% confidence intervals. First,
the regression model will befit using study arm only. A second
model will control for baseline characteristics, as well as
self-reported stigma and discrimination to measure their roles
in mediating the outcome.

Sexual Risk-Taking

Sexual risk behavior will be defined as any unprotected anal or
vaginal intercourse that occurs during the follow-up period with
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a person who is known by the participant to be HIV-positive,
or has an unknown serostatus. The incidence of at-risk sex acts
will be calculated as an incidence density, with the numerator
being number of individual at-risk sex acts, and the denominator
being person-years of follow-up time. Comparisons of the
incidence of unprotected sex will be made by comparing
incidence densities across arms. Incidence rates per person-year
of follow-up will be estimated and compared using methods
based on the Poisson distribution and using the generalized
estimating equation (GEE) approach. Key covariates include
demographic characteristics, previous HIV testing history, and
reported stigmas and transphobia. Period incidence rates
(three-month incidence density rates) of at-risk sex will be
estimated by performing a GEE Poisson regression analysis of
the trimonthly counts, implemented using SAS PROC
GENMOD [49]. GEE models will control for demographic
characteristics, baseline HIV testing history, and stigma, and
will also be used to examine interactions between forms of
stigma (HIV and transphobia) and sexual risk-taking.

Linkageto Care

The percentage of newly-identified HIV-positive participants
who attend a comprehensive HIV care visit with a health care
provider within three months of diagnosis will be tested for
significance acrossthe two study arms using logistic regression
analysis. Demographic characteristics and self-reported stigma
and discrimination will be controlled in these analyses.

Incentives

All participants will receive US $30 for completion of the
baseline survey and an additional US $30 after completing each
of the follow-up surveys. Incentives will be given viaemail in
the form of gift cards to an online retailer, such as Amazon.

Sample Size

The research team proposes to enroll and maintain a sampl e of
200 TY aged 15-24 years. In order to achieve this target,
recruitment efforts will continue until approximately 250 TY
areenrolled. Allowing for 20% lossto follow-up, this approach
will produce asample of 200 TY who are expected to complete
the prospective pilot RCT. As a comparison, an ongoing RCT
of couples’ HIV counseling and testing in MSM [44] has a
retention rate of 90-95%, making a 20% loss-to-follow-up a
generous alowance. The sample sizeis calculated based on the
detection of significant changesin each of the outcomes between
the control and intervention groups. If data are pooled across
participants’ gender identities, the study will have 81%, 92%,
and 99% statistical power to observe differences of 10%, 12%,
and 15% in the primary outcomes, respectively.

Trial Registration, Ethics, Consent, and I nstitutional
Board Approval

The Ingtitutional Review Board of the University of Michigan
has approved this study (HUM00102906). The study has also
been registered on ClincaTrials.gov (NCT03185975). The
samples will be reflective of the racial and ethnic diversity of
the United States and are deemed to pose no more than minimal
risk to the participants.
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Results

Project Moxie began recruitment on June 19, 2017 and has
enrolled 130 participants as of August 21, 2017. Self-testing
kits have been mailed to a total of 71 participants. Video-chat
sessionsfor 12 participants randomized to the experimental arm
have been completed and 58 participants from the control arm
have entered their test results into the study database.

Discussion

Telehealth-based HIV counseling provides TY the opportunity
to test for HIV in a comfortable and safe space, as well as
problem-solve issues related to testing and risk behavior that
are specifictotheir life experiences. Thisapproach also provides
apoint of careto TY residing in areas where gender-affirming
health care may be scarce, and provides a space free of the
discrimination and harassment TY often encounter whiletrying
to access health care resources.
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A potential limitation isthe protocol’sreliance on existing health
care resources for linkage to care and follow-up. TY may
participate in Project Moxie due to a lack of locally-available
resources that are accepting and gender-affirming. However,
after their initial session, those who test positive and/or require
additional services may find limited optionsin their local area
and may have difficulty entering into the continuum of care.
The current price of self-test kits (approximately US $30-40)
may be prohibitivefor many TY and could beabarrier to routine
testing in areas without gender-affirming or subsidized HIV
testing services.

Despite these limitations, pairing HIV testing with counseling
and linkage to care is an innovative approach to increasing
access to sexua health care. Using telehealth to link high-risk
TY to HIV testing and care has the potential to reduce the high
rate of HIV and STI transmission among this high-risk and
often-marginalized popul ation.
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Abstract

Background: Successful recruitment of participantsto mobile health (mHealth) studies presents unique challenges over in-person
studies. It isimportant to identify recruitment strategies that maximize the limited recruitment resources available to researchers.

Objective: The objective of this study was to describe a case study of a unique recruitment process used in a recent mHealth
software app designed to increase smoking cessation among weight-concerned women smokers. The See Me Smoke-Free app
was deployed to the Google Play Store (Alphabet, Inc., Google, LLC), where potential participants could download the app and
enroll in the study. Users were invited in-app to participate in the study, with no in-person contact. The recruitment activities
relied primarily on earned (free) and social media.

Methods: To determine the relationship between recruitment activities and participant enrollment, the researchers explored
trends in earned and social media activity in relation to app installations, examined social media messaging in relation to reach
or impressions, and described app users' self-reported referral source. The researchers collected and descriptively analyzed data
regarding recruitment activities, social media audience, and app use during the 18-week recruitment period (March 30, 2015-July
31, 2015). Datawere collected and aggregated from internal staff activity tracking documents and from Web-based data analytics
software such as SumAll, Facebook Insights (Facebook, Inc.), and Google Analytics (Alphabet, Inc., Google, LLC).

Results:  Media coverage was documented across 75 publications and radio or television broadcasts, 35 of which were local,
39 national, and 1 international. The research team made 30 Facebook posts and 49 tweets, yielding 1821 reaches and 6336
impressions, respectively. From March 30, 2015 to July 31, 2015, 289 unique users downloaded the app, and 151 participants
enrolled in the study.

Conclusions: Research identifying effective online recruitment methods for mHealth studies remains minimal, and findings
are inconsistent. We demonstrated how earned media can be leveraged to recruit women to an mHealth smoking cessation trial
at low cost. Using earned media and leveraging social media allowed us to enroll 3 times the number of participants that we
anticipated enrolling. The cost of earned media residesin the staff time required to manage it, particularly the regular interaction
with social media. We recommend communication and cooperation with university public affairs and social media offices, as
well as affiliate programs in journalism and communications, so that earned media can be used as a recruitment strategy for
mHealth behavior change interventions. However, press releases are not always picked up by the media and should not be
considered as a stand-al one method of recruitment. Careful consideration of an intervention’sbroad appeal and how that translates
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into potential media interest is needed when including earned media as part of a comprehensive recruitment plan for mHealth

research.

(JMIR Res Protoc 2017;6(11):€219) doi:10.2196/resprot. 7356

KEYWORDS

smoking cessation; mobile applications; social media; women; mHealth

Introduction

Background

Since the introduction of the iPhone (Apple, Inc.) in 2007,
integration of mobile and wirel ess technol ogies with everyday
life has become ubiquitous, with broad reaching implications
for health and health care. Tools and resources of varying quality
for disease prevention and management previously limited by
geography, cost, and time are now widely available and
accessible via the Internet to the majority of individuals who
seek these services. At the same time, an evidence base
supporting the efficacy of mobile and wireless health behavior
change interventions (mobile health, mHealth) has grown
substantially as the field’s methodology and rigor continues to
advance. However, foremost among remaining challenges is
determining which mHealth intervention approaches work for
specific conditions and outcomes. When, how, and for whom
these approaches work best must also be elucidated. Critical to
answering these questions is the ability of researchers to
successfully recruit an adeguate number of participants to
mHealth trials.

There is a growing body of literature outlining best practices
for participant recruitment [1,2], including use of social media.
[3,4]. Nevertheless, such methods may not be entirely applicable
to mHealth intervention studies. There are advantages and
disadvantages when recruiting nationally for an mHealth study.
The advantagesinclude amuch larger pool from which to draw,
but the disadvantages include the potential for lack of contacts
in the target community and no face-to-face interaction during
which to build rapport and accountability. In addition,
intervention studies may not be ableto rely on services such as
mTurk because of theinclusion or exclusion criteria, length of
commitment, and other requirements for participating in an
intervention, or depend on FindParticipants because of cost.
Limited empirical data are available to inform approaches to
recruiting participants to mHealth trials. Our own experience
in conducting an mHealth trial highlighted several challenges
in recruitment, including low return on investment of paid
advertising [5]. Yet, recent polls show that large sectors of the
population are actively using Web-based health resources [6]
and wider demographics are seeking and connecting to social
mediacommunities, both of which hold promisefor overcoming
recruitment challenges in mHealth research [7].

Our systematic review of methods used to recruit participants
to mHealth and Web-based interventions [8] identified several
promising recruitment strategies specific to Web-based and
mHealth studies, including search engine advertising,
Web-based classifieds, paid advertising, and news stories
(earned or free media) posted on social media. Eight out of 12
studiesincluded in that review used some combination of social

http://www.researchprotocols.org/2017/11/e219/

media, search term queries on multiple search engines, and
health-focused websitesto reach potential participants, whereas
the remaining four studies used a combination of Web-based
and traditional methods [8]. Each study targeted a specific
population, and no two studies used identical recruitment
methods. In addition, the recruitment periods and costsfor each
study varied widely. Therefore, we could not identify which
strategy or combination of strategies were most effective or
cost-effective[8]. Studies did not distinguish between participant
yields from paid advertising versus other promotional efforts
(ie, earned media). Given that researchers must decide how to
invest limited recruitment resources, it isimportant to describe
different methods of recruitment and their potential costs.

The authors conducted a study of the See Me Smoke-Free
(SMSF) mHealth app to develop and evaluate the feasibility of
the app designed to increase smoking cessation among women.
SMSF specifically targeted women smokers because they face
particular challenges when quitting [9]. Women gain an average
of 9 pounds when quitting smoking [10-12], and weight gain
is identified as a major reason for subsequent relapse [13]. In
addition, women are disproportionately burdened by the health
effects of smoking, with greater risks of cancer and coronary
heart disease as compared with men [14,15].

The SMSF study was a within-subjects, pre- or posttest trial to
develop and evaluate the feasibility of delivering a guided
imagery intervention via a mobile phone mHealth app [16].
Study outcomes included feasibility of recruiting participants,
retaining participants at the 30- and 90-day assessments, and
adherence to the intervention [17]. We also explored the
associ ation between the use of the SM SF app and multiple health
behaviors, including smoking cessation, healthy eating,
increased physical activity, and improved body image[17]. The
mHealth app was deployed to the Google Play Store. After
download and completion of the user profile, userswereinvited
to participate in aresearch study and consented within the app.
Eligible participantswerefemale, aged 18 yearsor older, spoke
English, were USresidents (to receive study incentives), smoked
cigarettesin the past 30 days, and owned an Android (Alphabet,
Inc., Google, LLC) phone (as the app was developed only for
that platform). Theintervention engaged participantsin smoking
cessation and behavior change using daily audio-guided mental
imagery sessions initiated by the participant during scheduled
sessions or when she felt an urge to smoke. The app included
tracking and goal-setting features related to the number of
tobacco-free days, servings of fruits and vegetables consumed,
minutes spent engaged in physical activity, mood, and money
saved by not smoking. SMSF also included links to additional
information and resources, including asmoker’squitline[9,16].
Participants were expected to use the app for most days during
1 month and to complete a survey at baseline, 30 days, and 90
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days for which they were compensated atotal of US $50. The
University of Arizona'sinstitutional review board (IRB) deemed
this research project to be exempt from oversight.

Objectives

Aspart of this study, the research team devel oped arecruitment
plan based on their literature review and previous experiences
recruiting for electronic health or mHealth interventions. The
plan included a stepwise approach to recruitment, starting with
publicity through earned or social media and tobacco treatment
contacts and then moving to paid advertising. First, the team
partnered with the University of Arizona's Office of Public
Relations to issue a press release about the study. The resulting
media exposure presented a unique opportunity to refocus our
recruitment effortsto capitalize on thisfree mediaand leverage
socia media to recruit the target sample of 50 self-identified
women smokers. Our sample size was determined to be
sufficient to measure our feasibility goals (eg, achievement of
our recruitment, enrollment, retention, and adherence), with a
standard error of <7%, and to gather preliminary consumer
satisfaction data [18]. In addition, with 50 participants and a
significance level of .05, we had .80 power to detect change of
d=0.66 (amedium effect size) in our cessation, diet, and physical
activity outcomes. The purpose of this study was to describe
this case study example, including our free media and social
media recruitment efforts, and our results.

Methods

Overview

We present a case study describing the recruitment strategies
used and results of these activities during our feasibility and
acceptability study of the SMSF mHealth app. The feasibility
study was conducted from January 2014 to December 2015.
Recruitment of participants to the SMSF study occurred from
March 30, 2015 to July 31, 2015, and analysis of the recruitment
methods occurred from June 2016 to December 2016. Variables
of interest included the number and timing of pressreleasesand
media mentions, Facebook reach, and Twitter (Twitter, Inc.)
impressions. KA worked with JG to establish outcomes for the
eva uation, which included descriptive analysesto exploretrends
in earned and social media activity in relation to app
installations, examine social media messaging in relation to
reach or impressions, and describe app users self-reported
referral source. Data were collected from a variety of sources
and assembled by KA to examine frequencies by date and
content. The research assistant and KA tracked all study team
posts to social media by date, frequency, content, and location.
Pressrelease distribution was tracked by date, mediaoutlet, and
content by the Office of Public Affairs (OPA). Media mention
data by media outlet were sent from the OPA to the research
assistant, who retrieved the coverage and entered the publication
date, URL, content, and audience (local or national) into a
Spreadsheet. Twitter impressions were pulled from SumAll, a
free software that tracks social media accounts, to examine
frequencies and identify tweets yielding high impression data.
Although the team managed a number of social mediaaccounts,
including Google+ and Pinterest, at the time, SumAll provided
metricsfor Facebook and Twitter only. KA pulled dataregarding
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posts' reach from Facebook Insights, examined frequencies,
and identified specific posts with particularly high reach data.
SMSF ingtallation data were pulled from Google Analytics by
date.

Recruitment Activitiesand Timeline

During our previous mHealth study [5], we employed a
recruitment strategy in which potential participantswereinvited
to visit the research website to learn more about the study and
if interested, enroll. Participants would then complete digibility
screening, informed consent, and the Web-based baseline
survey. Once completed, they would receive an email with a
link to download the app. This process was cumbersome and
resulted in loss of participants before they downloaded the app.
After several months, we changed our recruitment process so
that the app was deployed to the App Store (the app was
developed only for the iPhone operating system [iOS]) and
recruited participants from within the app. This streamlined
process resulted in a much higher conversion rate of potential
participants to enrolled participants [5]. On the basis of this
experience, we opted for the latter recruitment process in the
SMSF study, and we deployed the SMSF app to the Google
Play Store [19]. All recruitment activities occurred within the
app after interested respondents downloaded it. After completing
the SMSF profile, the app displayed a notification inviting the
participant to enrall in the study (yes, no, and maybe). If the
user selected “maybe,” she received a notification with more
study description and another yes or no invitation. If the user
answered “no,” she was returned to the SM SF home screen. If
the user selected “yes,” she was taken to the in-app €eligibility
screener. If the user was not eligible, she was returned to the
home screen. Eligible users began the in-app consent and
baseline survey process. Additional detailsregarding enrollment
can be found in the SM SF outcome paper [17].

Release of the app on the Google Play Store marked the
beginning of the recruitment period (March 30, 2015). Learning
from our previous experience with the high cost of Facebook
and Google advertising for study recruitment [5], we had
planned a multi-tiered recruitment strategy, including
recruitment flyersin health care settings and cessation programs,
soliciting volunteers on Craigslist, postings on social media
sites, and paid Facebook advertising. Asafirst step, weworked
with the University of ArizonaHealth Sciences' Public Affairs
Office to disseminate a press release about the study to the
media and prominent members of the Arizona health care
community. The purpose of the press release was to provide
general information about the SMSF app and build credibility
for the project that could be leveraged for other recruitment
activities. The press release directed the reader to the Google
Play Store or the project website which also linked directly to
the Google Play Store (a copy of the press release is included
in Multimedia Appendix 1). The first press release was sent to
191 local and Arizona media contacts (eg, Arizona Daily Sar
and Cronkite News). One week later, the app was released on
the Play Store. Research team members also posted study
informationto 15 local digital mediaoutletswith free classified
listings.
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The next phase of media releases described the SMSF app’s
features, highlighted the app’s purpose, and focused on drawing
women from throughout the United States—particularly from
states with high smoking rates—to use the SMSF app. The
second mediarelease (April 28, 2015) targeted 17 publications
that regularly feature articles on women's health (eg,
Cosmopolitan and Harvard Women's Health Watch) and 66
outlets in US states with the highest smoking rates (eg, The
Columbus Dispatch and Lexington Herald Leader). A study
coinvestigator (PG) at West Virginia University (WVU)
arranged for a third media release from his university’s Public
Relations Office (May 12, 2015), which like the previous two
project press releases described the SMSF app’s function and
purpose but also highlighted his involvement as WV U faculty.

The research team disseminated earned media mentions (Web
or printed referencesto SM SF not published by the study team)
resulting from the pressrel eases using the University of Arizona
Facebook Family and Community Medicine (FCM) Tobacco
Research Program and Twitter account, the SMSF Study
Facebook page (Figure 1), and the study website connecting
with broader social media campaigns on tobacco cessation
whenever possible. The SMSF study team also identified and
posted news articles and research studies about tobacco cessation
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on the study’s Facebook page to supplement social media
outreach. For instance, the team posted a link to a study titled
Smoking and survival after breast cancer diagnosisin Japanese
women: A prospective cohort study to the SM SF Facebook page,
accompanied by the caption, “More evidence that #smoking
significantly increases #women's risk of #breastcancer. (bitly
link to article) #seemesmokefree helps women quit smoking,
while also maintaining body weight and overall health (bitly
link to SMSF website).” All of these posts leveraged media
coverage of SMSF or related health issues by sharing the news
in poststhat directed the reader to the Google Play Storetolearn
more about and download the SM SF app. The vast majority of
these efforts were performed by Mr Abbate, a medical student
worker on the project, who spent on average 5 hours per week
for 12 weeks on recruitment activities, including postings on
social media. Thetotal cost for his recruitment efforts was US
$825 (60 hours @ US $13.75/hour [salary plusfringe]). During
the remaining 4 weeks of recruitment, the research specialist
performed these activitiesfor a cost of approximately US $425
(20 hours @ US $21.25/hour [salary plus fringe]). Therefore,
the total cost for these recruitment activities was US $1250 or
US $8.28 per enrolled participant (N=151) and after accounting
for participant attrition that occurred during the 3-month study
period, US $17.12 per retained participant (N=73).
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Figurel. See Me Smoke-Free app Facebook profile page.
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The use of hashtagswith Facebook and Twitter postings ensured
that these communications were included in search results of
other postings focused on cessation or related topics. Posts that
included more general hashtags (eg, #women) appeared to a
large number of users searching social mediafor poststargeting
women. Using a more health-specific hashtag with high
relevance to women (eg, #breastcancer) wasintended to further
increase the likelihood that that SMSF posts appeared in the
search results of userswho wereinterested in health and inclined
to participate in a research study. The research team also used
hashtags associated with relevant and trending topics (eg,
#NWHW indicated the established national campaign, National
Women's Health Week) that had the potential to be seen by
large numbers of interested users. In this study, we used the
hashtag #seemesmokefree to promote the study, which allowed
researchersto easily follow SM SF-rel ated postings and potential
participants to follow the project and receive updates.

Finally, the research team al so posted content to several private
smoking cessation support groups on Facebook after receiving
moderator approval. These groups had memberships ranging
from 616 to 10,515 people (as of 28 July, 2015). All socia
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media posts used | RB-approved language to describe the study
and included alink to the SM SF study Web page.

Data Capture and Analytics

Facebook reach (number of people whose Facebook feed
contained SMSF content either in Facebook News Feed or in
the right column ad area) and Twitter impressions (number of
user feeds in which tweets and retweets appeared) data were
used to document social media—related recruitment activity
during recruitment. Google Analytics data were used to
determine the number of daily page visitsto the SM SF website
and to document new app users—these data were exported and
tabulated by date. Frequency and type (local, national, or
international) of earned media coverage was monitored through
personal contact with media outlets, especially Arizona State
University’s Cronkite News Service and the Arizona Health
Sciences Public Affairs Office, and automatically, using Google
alerts. Finaly, respondents who downloaded the app and opted
to participatein the study (here defined as participants) answered
several screening questionsto determinetheir eligibility; among
these questions was an optional multiple-choice item asking
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respondents to report how they learned about the SM SF study
(ie, Facebook, Twitter, Pinterest, Google/+, Google Play Store,
email, radio or television, newspaper, health care provider,
friends or family, or other). Deidentified datawere al so collected
on individual swho were confirmed app users but either did not
qualify or opted out of the SM SF feasibility study (here defined
as nonparticipants). All of these data were collected using the
in-app questionnaire tool and tabul ated.

Results

Media Mentionsand Articles

Three press releases resulted in earned media mentions,
including full-length printed or Web articles and broadcast
piecesin 74 outlets: 34 local, 39 national, and 1 international .

Abbate et al

A summary of study recruitment activities relative to weekly
recruitment outcomes is presented in Figure 2.

Media mentions included coverage by the Cronkite News -
Phoenix Bureau, which distributed the story about SMFS
nationwide through the Tribune News Service. This led to
additional storiesin the Philadel phia Inquirer, Chicago Tribune,
The Kansas City Sar, the Idaho Statesman, The Modesto Beg,
and many others. After the initial press release, earned media
mentions steadily accrued, beginning with a single mention on
March 30 and concluding on May 27, with stories in two
national publications. The most earned mediamentions occurred
on April 20 (10 local media outlets picked up one release) and
April 28 (12 national outlets carried stories about the study).
From April 1 to April 28 (weeks 1-5), 30 local media outlets
and 15 national media outlets shared posts regarding the SM SF
study.

Figure 2. Recruitment activities and new users, March 30, 2015 to July 31, 2015.
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Figure 3. Article header screenshot.
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PHOENIX — When it comes to guitting smoking, women may need some extra

motivation, researchers say.

=
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“Women are more likely to gain weight than men when

they quit smoking, and women have more difficulty
losing weight when they gain it,” said Judith Gordon,
associate professor with the Department of Family and
Community Medicine and associate head of research at

the University of Arizona College of Medicine.

She said that’s why UA researchers are part of an

interdisciplinary team that developed a pilot app to

Cravings

remind women smokers that their health is more

important than being thin.

2811

Recruitment of participants occurred daily beginning on March
30 (week 1) until recruitment ended on July 31 (week 18). The
most successful single days for recruitment occurred on April
9 (33 new users), May 11 (10 new users), and May 13 (12 new
users).

—_—

Asdemonstrated in Figure 3, cross-platform sharing via email,
Facebook, or Twitter expanded potential reach of Web-based
coverage. The story, “App addresses challenges women face
trying to quit smoking,” was shared 4 times each on Facebook
and email. At the conclusion of recruitment, the SM SF Facebook
page had 57 members, whereas the FCM Tobacco Twitter
account had 200 followers. Because both accounts were public,
posts could be viewed and accessed by usersthat were not direct
followers, primarily through retweets, posts to third party
groups, and social media platform search resuilts.
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The team recently released the free Android app, called

Social Media

During the recruitment period, the research team made 30
Facebook posts and 49 tweets, yielding 1821 reaches and 6336
impressions, respectively. This did not include posts made to
three third-party private smoking cessation Facebook groups
(one per group) whose respondent yields could not be
documented. Four Facebook posts attained a reach of 100 or
more each (see Table 1). All four posts were linked to earned
media. Five Twitter posts resulted in at least 200 impressions
each (as displayed in Table 2). Tweets using popular or
woman-specific hashtags (eg, #NWHW, #women, and
#healthyliving) and tagging popular accounts (eg,
@Philadel phiagov and @cronkitenews) led to agreater number
of impressions. Facebook posts were more detailed because
they had no character limit, whereas tweets needed to be limited
to 140 characters.
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Table 1. Facebook post reach.

Abbate et al

Description of Hook

Content

Reach

Link to a YouTube clip of a Cronkite News
segment that included an interview with the
study principal investigator

Link to a news segment that described the app
on alocd radio station (Mix 96.9, KFY1)

Link to an arkansasonline article

Link to aMaine News Online article

The interview link was accompanied by the following
quote: “Among the challenges for women who want to
stop smoking: they gain more weight on average when
trying to quit. An app developed by University of Arizona
researchers uses inspirational messages and other means
to keep women committed to kicking the habit.”

The segment was accompanied by the following caption:
“ See Me Smoke Free uses guided imagery, atechnique
that's been used in sports and other disciplines for years.
Motivational messages, atracker of how long you've been
smoke free, and other tools are available.”

The article was posted with the following quote from the
study principal investigator: “Most people smoke as a
response to stress, and guided imagery may also help
smokers quit by helping them relax. I’ m not aware of any
other app that’s used guided imagery to deal with theissue
of stress related to smoking.”

The article link was posted with a note that included an
embedded link to the See Me Smoke Free Facebook page:
“More coverage of the See Me Smoke-Free Android
Phone App.”

April 22, 2015: 313 people reached

May 4, 2015: 440 people reached

November 5, 2015: 116 people reached

May 27, 2015: 102 people reached

Table 2. Twitter post impressions.

Description of Hook

Content

Reach

Links to Cronkite News coverage of SMSF?
while tagging @cronkitenews

Links to SMSF study page in association with
“NIH In Your State” campaign

Linksto the West VirginiaUniversity news arti-

cle about SM SF collaboration with University
of Arizonain association with National Wom-
en’'s Health Week campaign

Linksto article about SMSF by local West Vir-

giniaTV affiliate WBOY

Link to articleabout all time low smoking rates.

Tags City of Philadelphia. Suggests mhealth,
including SMSF may lower rates further

Arizona State University’s @cronkitenews covers See
Me #smokefree app: link. #quitsmoking #healthyliving
#news

NIHP-funded smoki ng cessation research in the @UofA
Department of Family and Community Medicine link
#NIHinYourState

WV U’s Giacobbi collaborates with @UofA expertsto
launch“ SeeMe Smoke-Free” app link #Android #NWHW
#mHealth #smokefree

New #Android #App for #Women Aids #SmokeFree
Quest

US cities such as @PhiladelphiaGov has all time low
smoking rate. Can #mhealth #apps help this trend? link
#seemesmokefree

April 21, 2015: 294 people reached

May 6, 2015: 654 people reached

May 13, 2015: 225 people reached

May 26, 2015, 205 people reached

June 29, 2015, 233 people reached

39V SF: See Me Smoke-Free.
BNIH: National Ingtitutes of Health.

Referral Resources and Participant Demographics

SMSF app downloads yielded 289 users (defined as unique
installations of the app) and 151 participants. Of the partici pants,
151 (100.0%) shared where they had heard about the SMSF
through an in-app questionnaire. The participants reported a
total of 171 referral resources across 14 categories (eg, radio or
TV, newspaper, Facebook, and Twitter; Figure 4). Many
participants reported learning about the study through multiple

http://www.researchprotocols.org/2017/11/e219/

sources, with Google Search being the most endorsed referral
sourceat 31.1% (47/151) followed by newspaper and Facebook
at 12.6% (19/151) each.

Asper thedligibility requirements, all participantswerefemale.
Participants were, on average, 39.1 (standard deviation 13.1)
yearsof age, 72.5% (109/151) white, 65.7% (99/151) compl eted
at least some college education, 57.5% (87/151) single, and
71.2% (108/151) “very dependent” on nicotine [17].
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Figure 4. How participants became aware of the study.
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Discussion

Conclusions

No-cost recruitment efforts, viasocial mediaand in coordination
with university public affairs offices that distributed press
releases to media outlets, proved sufficient to secure adequate
participant countsfor the SM SF feasibility study. Wewere able
to recruit 151 participants. We retained 73 participants
throughout the study, and our baseline analyses indicated that
there were no differences among those who remained in the
study and those who dropped or withdrew. A more detailed
discussion of retention can be found in the report of our
feasibility outcomes[17]. Earned and social media approaches
to recruitment have the potential to ensure socioeconomic, racia,
and ethnic diversity in a study sample; however, certain
populations may be less likely to use social media or to access
Internet-based health news, athough they are potentia
consumers of mHeath apps [20,21]. Our sample was
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representative of our target audience—USwomen smokerswho
use mHealth apps [22]—and was similar to other populations
who use mHealth apps. Severad studies have shown that mHealth
users are predominantly white and have arelatively high level
of education [23-26]. In addition, in the United States, mHealth
users are primarily female [22-26]. Therefore, our sample
appearsto be representative of the population of women smokers
who are most likely to use the SMSF program [6,26]. Future
research is warranted to determine factors associated with lack
of mHealth use and to elucidate strategiesto attract more diverse
populations to use mHealth apps.

Social media is increasingly a method by which to recruit
research study participants, including studies focused on
smoking cessation [27]. Unlike our study, which relied
exclusively on earned media poststo social media, the majority
of social media—based recruitment to date has relied upon
targeted paid advertisements devel oped by the investigator and
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distributed by socia networking companies through their
marketing services [28,29].

The majority of our study participants reported learning of the
SM SF app through a Googl e search, Facebook, or anewspaper.
Nonparticipantsindicated they learned of the SM SF app through
TV, radio, or newspaper stories. Although we were not able to
test for differences, these contrasting findings may suggest that
our participantswere actively seeking out methodsfor smoking
cessation using Google and Facebook search engines,
smoking-related stories or research, or joining a Facebook
cessation group. It isalso possiblethat Internet-savvy individuals
were more likely to participate in a mobile app—based study.
The fact that many participants reported hearing about the app
through multiple sources not only indicates that information
was disseminated through multiple channels but also that these
channels are intertwined. For example, a hypothetical
participant’'s Google search may have yielded the SMSF
Facebook page through which the participant accessed an earned
media story.

The accumulation of app-related media mentions during the
month of April did not result in a corresponding increase in
users. This delay in app download and enrollment may have
resulted from users feeling more comfortable joining a study
when a specific media outlet or an accumulation of storiesin
multiple outlets contributed to credibility and legitimacy, or the
fact that information about the app became widely available
across multiple media outlets. This interpretation is supported
by the number of users who reported hearing about the study
from multiple platforms and media sources. The initial delay
may also represent a period during which word-of-mouth sharing
(fromfriend to friend, family member to family member, doctor
to patient, etc) occurred. Although third-party sharing (eg,
through an article, email, or social media sharing mechanisms)
was beyond our ability to track, this may also explain steady
accumulation of users even when new media mentions began
to taper. Web publications and Web-based versions of radio
and television broadcasts can be available indefinitely and
accessed through a variety of methods (Internet search engine,
direct referral, publication home page, etc). Socia media posts
advertising the end of recruitment may be responsible for a
relative increase in new users during the second to last week of
recruitment.

As recruitment progressed, we observed a decrease in the
number of posts that received large numbers of reach and
impressions on Facebook and Twitter. Facebook’s algorithms
aredesigned to favor postsfrom major publisherswhilelimiting
meme-like posts, which would result in well-known content
providers information to be displayed more frequently [29].
This suggests that content generated from mainstream media
(ie, earned media stories), which isthen shared viasocial media,
has a greater chance of appearing in Facebook news feeds than
organic posts by researchers to a study Facebook site.
Additionally, the Facebook algorithms identify when fewer
users engage with posts, and subsequent posts have less reach.
Facebook encourages marketers to buy advertisements rather
than relying on free posts [29]; indeed, Facebook posted a
suggested advertisement layout to our study’s page moderator’s
personal feed and recommended that the SMSF page would
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benefit from paid advertising. This also suggested that Facebook
algorithms are not based on marketing intent (eg, recruitment
to aresearch study vs advertisements for acommercial product
or opportunity).

A freguent and unsubstantiated assertion in mHealth research
isthat online recruitment is more cost-effective than traditional
approaches. However, as we experienced in our study, limited
face-to-face interaction with respondents has the potential to
slow or bias the recruitment process, and additional screening
steps must be taken to ensure respondents are not bots or sham
subjects whose study profiles were created solely for material
gain. In a previous 3-month maobile app feasibility study that
involved very little staff interaction with participants, we
discovered sham subjects (eg, the same person signing up
multiple times with different usernames and email addresses)
when a research assistant attempted to reach participants by
phone [5]. In the study described here, careful monitoring of
participants’ study activities combined with phone and email
communications with nonadherent participants enabled the
research team to identify sham participants and drop them from
the study. Building rapport and identifying and winnowing out
sham subjects requires dedi cated staff time and hasimplications
for project budgets. Even when direct costs are not significant
(eg, recruitment conducted using earned media), the distribution
of earned mediathrough websites, social media platforms, and
email or texting necessitates staff time to manage inquiries and
curate sociad media activity. At US $17.12 per participant
(N=73), our cost was less than the US $43.29 per participant
cost reported by Gilligan et a who used an earned and social
media approach to recruit one-time survey completers [30].
Studies recruiting one-time survey completers via Facebook
advertisng have per-participant costs ranging from
approximately US$4.00[27,30] to US$25.00[31,32], whereas
research projects that require more participant time investment
report higher Facebook advertising per-participant costs, up to
approximately US $697 [33].

Although Facebook reach and Twitter impressions allow
estimates of number of people who accessed pages or relevant
posts, it was hot possibleto determine how many of thoseviews
represented our target demographic. With respect to Twitter
and Facebook posts, it was aso not possible to know whether
posts were read, even when their presence was confirmed in
potential subjects’ news feeds. Additionally, on at least one
occasion, information was copied directly from an SMSF
recruitment post and tweeted without attribution to the
@FCMTaobacco account, making it impossible to track how
many Twitter users the information reached using Twitter's
analytics.

A large proportion of Web traffic involves the transfer of
deidentified or encrypted data, which does not allow repeat
impressions, reaches, and visits to be distinguished from new
ones. Furthermore, self-report remains the only method of
tracking certain referrals (eg, word-of-mouth and email and text
message [short message service, SMS]-based referrals) and
doesnot alow usto determine with any great degree of accuracy
how respondents learned about the study. For example,
respondents might have learned of the opportunity to participate
through an earned media story on the radio but followed up
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with a Web search that brought them to the Google Play Store
and allowed them to download the study app. It is possible that
this respondent would self-report their recruitment as either
“media story” or “Web search,” and both would be accurate. It
is the nature of Web-based communication that information is
disseminated and accessed in many different ways—ultimately
all through a Web page or app—and that multiple strategies
complement one another. In our study, earned media posted on
social mediawere synergistic strategies that allowed usto earn
credibility viaathird party, which ultimately helped extend our
reach in social media. Working with university public relations
can further help position study-related stories and optimize the
tone of the story for maximum appea to a lay audience.
However, we have attempted to use this strategy in other studies
with less success. For example, a press release issued for an
earlier study was not picked up by the media, and we had to
rely on paid advertising for the majority of enrolled participants

(5].

Abbate et al

L essons L earned

Research regarding online recruitment methods for mHealth
studies remains minimal, and findings are inconsistent. We
demonstrated how earned media can be leveraged to recruit
women to an mHealth smoking cessation trial at alow cost. The
cost of earned mediaresidesin the staff time required to manage
it, particularly the regular interaction with social media. We
recommend communication and cooperation with university
public affairs and social media offices, as well as dffiliate
programs in journalism and communications, so that earned
media can be used as a recruitment strategy for mHealth
behavior change interventions. However, press releases are not
always picked up by the media and should not be considered
as a stand-alone method of recruitment. Careful consideration
of an intervention’s broad appeal and how that translates into
potential mediainterest is needed whenincluding earned media
as part of a comprehensive recruitment plan for mHealth
research.
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Abstract

Background: Currently, people at risk for dementia and their caregivers are confronted with confusing choices about what
behavioral interventions are most effective.

Objective: The objective of this study is to determine which empirically supported behavioral interventions most impact the
outcomes highly valued by patients with mild cognitive impairment and their partners.

Methods: This protocol describes a comparative effectiveness trial targeting 300 participants with mild cognitive impairment
and their study partners. The trial is being conducted at the Mayo Clinic campuses in Arizona, Florida, Minnesota, and the
University of Washington in Seattle. The study examines the contribution of five behaviora interventions (yoga, memory
compensation training, computerized cognitive training, support groups, and welIness education) on primary outcomes of participant
and partner quality of life and self-efficacy. In this unique 10-day multicomponent intervention, groups of coupleswere randomized
to have one of the five interventions withheld while receiving the other four. Although the longitudinal follow-up is still under
way, enrollment results are avail able and reported.

Results: Intotal, 272 couples have been enrolled in the trial and follow-up visits continue. Outcomes will be assessed at the
end-of-intervention and 6-, 12-, and 18-month follow-ups. We anticipate reporting on our primary and secondary outcomes across
time pointsin the next 2 years.
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Conclusions: This paper describes the protocol for a randomized comparative effectiveness study of behavioral interventions
to prevent or delay dementia. We describe of the rationale, design, power analysis, and analysis plan. Also because enrollment
is complete and we are in follow-up phases of the study, we have included enrollment data from the trial.

Trial Registration:
at http://lwww.webcitation.org/6ueRfwSY v)

(JMIR Res Protoc 2017;6(11):€223) doi:10.2196/resprot.8103

KEYWORDS

Clinical Trials.gov NCT02265757; http://clinicaltrials.gov/ctsshow/ NCT02265757 (Archived by WebCite

cognition disorders, dementia; secondary prevention; behavioral research

Introduction

Scope of the Problem

Alzheimer disease (AD) isthe most common cause of dementia.
An estimated 5.5 million Americanshad AD in 2016, including
454,000 people receiving a new diagnosis of AD every year
[1,2]. Roughly 16% of women and 11% of men aged 71 and
older have AD. Unless dementia risk can be reduced, it is
estimated that by 2050, the number of Americanswith AD will
triple, exceeding 13 million [1]. Worldwide projections are, for
the number of peoplewith AD, to rise from 26.6 millionin 2006
to 107 million in 2050 [3]. The cognitive, emotional, behavioral,
and functional impact of AD and related dementias is
devastating. The mgjority of people with dementia (75%) live
at home where they receive 83% of their care from informal
caregivers—unpaid individual s such asfamily members, friends,
and neighbors[1] . These caregivers provide valuable services,
often at great economic, health, and psychological cost to
themselves. Hurd et a [4] estimate the average annua cost of
dementia care to be US $56,290, of which more than half isin
unpaid care. In 2016, over 18 hillion hours of unpaid care were
estimated to have been provided by roughly 15.9 million
caregivers, trandating to nearly US $230 billionin asingle year.
The stress of caregiving is reflected in 8% higher costs for
caregivers health compared with noncaregivers[1]. Inthelater
stages, nursing home placement is almost inevitable [5], and
those not already qualifying for Medicaid will pay an average
of US $81,000 per year for such care [6].

Early Detection Engender s Secondary Prevention

Dementia prevention through early intervention of risk is now
possible. For example, AD hasadecade-long predementiaphase
(ie, a prodrome) that includes reliably identifiable epochs
preceding the manifestation of the full syndrome of dementia
[7,8]. This understanding has led to new consensus diagnosis
criteriafor AD that recognizes a prodromal period called mild
cognitive impairment (MCI) due to AD [9]. Approximately
15% to 20% of people aged 65 or older have MCI, and it is
estimated that 32% to 38% of individuals with MCI develop
Alzheimer dementiain 5 years [10]. This concept of MCI fits
neatly within a public health framework [11] that identifies
three forms of prevention: (1) primary prevention involving
interventions to the entire population to reduce risk, (2)
secondary prevention involving interventions targeting those
at higher risk for a condition, and (3) tertiary prevention
involving interventions given to those with disease to mitigate
morbidity, such as providing cardiac rehabilitation to reduce
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the functional impact of heart attack. Nearly all primary
prevention modelsfor dementiainvolve behavioral interventions
that improve overall health. For example, it was recently noted
that a combined 25% reduction in midlife diabetes, obesity,
hypertension, and physical and cognitive inactivity could
potentially alleviate 500,000 cases of dementia [12].
Importantly, the emergence of the concept and diagnosis of
MCI as arisk state for dementia creates the opportunity for
secondary prevention models aimed at delaying (or ideally
preventing) progression to dementia. The same interventions
proposed for primary prevention show promise as secondary
prevention interventions [13]. Moreover, behavioral
interventions are growing in popularity and demand by patients
with MCI.

Unfortunately, clinical trials with medications for MCI have
been uniformly disappointing [14]. However, behavioral
interventionsinvolving physical [15] and mental [16] exercise,
social engagement [17], and compensation strategies [18,19]
have consistently shown positive effects in efforts to delay or
prevent dementia. Greater use of behavioral strategiescan lessen
medication, health care, and long-term care utilization [20]. It
is not clear whether these interventions impact the biology of
the dementia, but they appear to at least mitigate the functional
symptoms it produces, given the above findings. To date, these
studies have largely looked at single behavioral interventions.
However, dementia is a disorder where multicomponent
therapies may be essential to treatment [21].

A Multi-Modal Behavioral Intervention Program

At Mayo Clinic, we have developed a multicomponent
behavioral intervention for patients diagnosed with MCl and a
loved one partner called HABIT (Healthy Actions to Benefit
Independence and Thinking). This intervention began with a
cognitive rehabilitation component because of Mayo Clinic’s
long history in cognitive rehabilitation for acquired braininjury.
Our study first involved modification of existing compensatory
memory techniques and development of a curriculum to help
patients with MCI develop procedural memory around using
an external memory compensation device. After involvement
in brain fitnesstrials by some of our principa investigators, we
added cognitive exercise to the program. We had long offered
stand-alone support groups to our patients and partners and
developed apartner education seriesofferedin our Alzheimer’s
Disease Research Center, and these offerings were eventually
also folded into the program that became HABIT. Finaly, we
opted to add yogato the programming for its benefit on balance
and flexibility improvement and because of literature supporting
the benefit of mindfulness practice (which isafeature of yoga)
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on emotiona health and the ease of application of the yoga
techniques to individual s across arange of ability levels. Thus,
over the period of approximately 3 to 4 years, beginning with
cognitive rehabilitation work, HABIT evolved to include 5
components because of the individual work supporting each
piece.

This study focuses on the interventions used in the HABIT
program. HABIT is a5-hour-per-day, 5-day-per-week, 2-week
program representing an intensive state-of-the-art behavioral
and lifestyle approach to preventing progression in MCl. The
5 componentsare 1 hour each of (1) daily physical exercise, (2)
computer-based cognitive exercise (brain fitness), (3) patient
and family education, (4) separate support groups for MCI
patients and partners, and (5) memory support system
compensation training. As described below, there is research
to support each of these separate interventions. However, there
islittlein the way of comparative effectiveness research pitting
each component against the other in terms of the highest value
for patients and their families.

Physical Activity

Exercise interventions are being explored as a means to
minimize cognitive decline in MCI. One study observed
significant improvement in memory in participantswho engaged
in a24-week physical exercise regimen [15]. Participants were
encouraged to perform at least 150 min of moderate intensity
exercise per week. Walking was most frequently recommended,
but participants were free to choose other forms of exercise.
However, these participants did not necessarily meet
contemporary criteriafor MCl.

Computer-Based Cognitive Exercise (“Brain Fitness’)

In appropriately designed studies, various investigators,
including the principal investigator (Pl) of this study, have
shown that computerized brain fitness training can improve
cognitive function in normal older adults [16,22,23]. Barnes et
al [24] reported no significant benefit from brain fitnesstraining
in MCIl. However, the memory effect size they observed was
nearly the same asthat reported as significant in the larger study
in cognitively normal older adults. This suggeststhat the Barnes
and colleagues’ study (and other studies) may be underpowered
to seethe modest beneficial effect of computer trainingin MCI.
Other recent trials of a computer training program have
suggested modest benefit on cognition and mood in patients
with MCI [25]. Belleville et al [26] also reported positive
outcomes for a program combining education, computer-based
attention training, and internal memory compensatory training.
They reported improved list-recall memory and face-name
association performance, aswell asimprovementsin subjective
memory report and sense of subjective well-being. Another
randomized case-control trial of a computer training program
demonstrated improvementsin story recall, abstract reasoning,
and behavioral problemsin participants with MCI [27].

Education

Thereisevidencethat psychoeducation can bring about positive
change in care partners of those with MCI [28,29]. Although
most research focuses on dementia education for caregivers, a
recent study in patientswith MCI found that care partnerswere
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more depressed when they had less knowledge of MCI at the
time of diagnosis [30]. Studies further show that greater
knowledge increases feelings of competence, confidence, and
less overall distressin care partners [29].

Support Groups

It isbecoming apparent that socia support isanimportant aspect
of behavioral interventions. For example, research shows that
patients with MCI who participate in group therapy learn
acceptance of their diagnoses and what lies ahead of them, and
care partners become more aware and accepting of cognitive
and behavioral problems|[31]. A highleve of social engagement
can reduce the mortality risk inindividualswith MCI [32]. More
recent studies are reporting similar findings—there is greater
acceptance in participants and care partners undergoing group
therapy versus wait-list controls [17,33]. Furthermore, a
meta-analysis [33] revedled that a higher risk of AD was
associated with loneliness and lower levels of social networking
and physical activity.

Memory Support System Compensation Training

The Memory Support System (MSS) involves use of aportable
calendar and note-taking system that includes three sections:
(1) appointments, (2) “to-do” items, and (3) a notes section.
MSS trainers provide persons with MCl and a care partner
training sessions following a structured curriculum of
orientation, modeling, practice, and homework assignments.
Standardized forms are used daily to document adherence to
the process by the trainers as well as to note individuals
progress. The MCI state isthe ideal target for thisintervention
as people demonstrating MCl typically have“ cognitive reserve’
in the form of preserved procedural memory even in the face
of clinically significant declarative memory impairments [34].
We have specifically studied this strategy and found significant
effect sizes on memory-based everyday functions at training
end (d=1.0), 2-month follow-up (d=.88), and 6-month follow-up
(d=.56) compared with no-treatment controls [18].

As detailed above, multiple kinds of behavioral interventions
have shown promise for different outcomes (eg, quality of life
[QoL], functioning, cognition, and self-efficacy). Thus, in the
HABIT program and in this trial, we opted to measure all of
these outcomes, given that individual studies suggest different
interventions may impact different outcomes.

Older adults and especialy those with cognitive impairment
have unique challenges in adhering to behavioral interventions
[35,36]. Yet, in our preliminary studies of various combinations
of these behavioral interventions, we have found reasonable
enrollment, adherence, and excellent retention of patients with
MCI and their partnersin thistype of research [37]. Preliminary
comparative effectiveness data comparing MSS  with
computerized training showed that the MSS is superior to
computerized training on amemory-related functional outcome
[38], and both MSS and computer training appeared to
contribute to improved partner mood in comparison with
providing no treatment [39]. The study described herein used
the recruitment, intervention, and evaluation infrastructure of
the clinical HABIT program to expeditiously determine which
behavioral intervention outcomes related to the prevention and
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delay of dementia are most important to persons with MClI and
their partners.

Aims
Engage patients and care partners who have previously
completed a multicomponent behavioral intervention for MCI

in the prioritization of outcomes for persons diagnosed with
MCI. Thisaim is complete and under review el sewhere.

Incorporate the results of aim 1 into a study comparing the
effectiveness of each of the 5 components of the program with
the other components, where the results of aim 1 provide the
primary outcome for aim 2.

Demonstrate the use of anovel research design and dataanalysis
method for the eval uation of multicomponent interventionsthat
allows all participants to receive 80% of the intervention.

Inaim 1 of this study, we surveyed patients with MCI and their
partners who had previously completed the clinical HABIT
program. We found these patients and partners ranked QoL and
self-efficacy asthe most important outcomes for the behavioral
interventions to target [40].

Inaim 2, we will simultaneously compare al 5 components of
thefull HABIT program and their respective contributionswith
these patient-centered outcomes. This program capitalizes on
an accomplished multidisciplinary team that included
neuropsychologists, dementia educators, exercise specialists,
nurse practitioners, social workers, and biostatisticians
integrally, as well as substantial existing infrastructure for
delivering amulticomponent behavioral intervention developed
during prior collaborative grant, “A Multicenter Rehabilitation
Intervention for Amnestic Mild Cognitive Impairment”
(ROINRO012419). That program hel ped devel op resources across
the sites involved in this study, which included Mayo Clinic
campuses in Minnesota, Arizona, Florida, and the University
of Washington.

Methods

Participants

Participantsin the comparative effectivenesstrial wereidentified
from referrals to the HABIT program that come from the

Textbox 1. Inclusion and exclusion criteria.

Smith et al

neuropsychology and behavioral neurology clinics and/or
Alzheimer's Disease Research Center clinical cores of each
participating site. Medical history, symptom profile, physical
exam, and neuropsychological testing were reviewed by the
neuropsychologists. All subjects had a clinical diagnosis of
amnestic MCI (either single domain or multidomain). MCI
diagnosis was based on National Institute on Aging-Alzheimer
Association criteria [9]. Consecutive HABIT candidates with
diagnoses of amnestic MCI (single domain or multidomain)
who also met our inclusion/exclusion criteria were approached
for consent. The inclusion and exclusion criteria are presented
in Textbox 1.

These proposed inclusion and exclusion criteria were vetted
and approved by our patient and partner advisory group before
the initiation of the study.

Our target was to enroll 300 participants by having each of the
4 sites enroll 75 participants in a 16-month period (5 HABIT
sessions with 15 participants each at 4 sites). On the basis of
our earlier research, we anticipated only a 10% attrition rate,
leaving 270 complete datasets.

Randomization

Randomization by Subtraction not Addition

At the encouragement of patient and partner advisors, we
undertook anontraditional study design. Traditional randomized
controlled trials (RCTs) can be thought of as “additive” trials
where randomi zation leads to the addition of treatments beyond
placebo. Participants are confronted with a significant
probability of receiving placebo (no treatment). Thisleads many
potential participants to reject participation or to withdraw if
they believe they are receiving no treatment. In contrast, this
proposed trial was approached as “subtractive.” People were
randomized to conditions involving the withholding of one of
the five interventions but receiving the other four. This
innovative approach to randomization involved suppression of
just one of thefive treatment components. Thus, all participants
received at least 80% of the menu of interventions offered in
this trial. Data analysis will focus on determination of which
groups had the weakest outcomes as aresult of missing agiven
intervention (see Data Analysis below).

Inclusion criteria

«  Clinica dementiarating (CDR) scale score <0.5

« A cognitively normal care partner screened with the Mini Mental State Exam (MMSE; >24) who has at |east twice-weekly contact with the

participant

«  Either not taking or stable on nootropics for at least 3 months

«  Fluent in English (expanding the program to communities of Spanish speakerswill be ahigh priority in subsequent dissemination studies)

Exclusion criteria

« Inclusion in another clinical tria that would exclude participation; subject will be considered for participation at the end of such atrial or as

appropriate

« Maedicaly unableto participate in al arms by virtue of visual or auditory impairments or nonambulatory status
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Randomization of Sessions Not People

In the HABIT program, individualized randomization posed
significant risk for diffusion of treatment effects, as the group
nature of HABIT permits participants to compare their
experiences. There was no blinding of intervention. Thus, we
randomized by session. Sessions were offered 4 times per year
at each of 4 sites. Thus, in 16 months, we had the opportunity
to randomize 20 HABIT sessions (5 each at the 4 sites). We
employed block randomization, seeking to assure that
randomization to each of the 5 arms of the study resulted in at
least 60 participants per arm, and that all sites ran each arm
once. All randomization was overseen by Dr Crook (the
statistician) and handled by the data management center at Mayo
Jacksonville. To avoid bias in enrollment, investigators were
not made aware of which arm would be delivered until each
session was filled. Participants were not made aware of which
arm would be delivered until day 1 of their session.

I nterventions

Our intervention, using the infrastructure of the HABIT
program, consisted of 10 days of intervention over 2 weeks.
Although the participants were given the weekend off, they
were given “homework” to practice each trained component on
their own. With one of the five components randomly
suppressed in the existing design, each participant and care
partner received 4 hours (4 components by 1 hour each) of
intervention daily. As noted above, HABIT programming
initiates new healthy behavioral habitsthat M CI patients sustain
with the support of care partners cuing, which we implemented
within this study.

Yoga

Participants engaged in daily 45 to 60 min of yoga. We used
yogaasit is suited to the constraints of space and the different
levels of baseline physical activity of our participants and
partners. We used the HABIT framework, which uses an adapted
Hatha Yoga practice where participants sit on chairs for some
asanas (poses) and use the chair for support for balance during
other standing poses and for others parts of the sequence. This
adapted Hatha Yoga style is appropriate for older adultsand is
both beneficial and accessible for those who have limited
mobility, including those with walkers or those who are in
wheelchairs. HABIT yoga aso incorporates breathing and
meditation and cultivates an overall sense of connection and
support.

Our instructors had at least 200 hours of training and were
certified. The appropriately sequenced HABIT yoga practice
met the American College of Sports Medicine recommendation
for older adults for muscle strengthening and flexibility. The
sessions used an armless sturdy chair placed on top of a sticky
mat. Instructions were mirrored for the participants (the
instructor faced the students and performed a posture on the | eft
side while instructing the right side to reduce confusion).
Breathing practice focused on increasing lung capacity and
oxygenation. The sessions included meditation practice to
support internal focus.

The HABIT yoga intervention was intended to initiate and
sustain a schedule rather than a type of physical activity.
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Following the 10-day program, participants and partners were
encouraged to maintain aschedule of 150 min of their preferred
exercise per week. Post program, we consider yoga, swimming,
walking, running, or formal exercise programming (water
aerobics, resistance training, etc) to count equivalently toward
this total. Because most clinical trials of yoga include group
classes supported by home practice, we provided a customized
DVD (digital video disc) asasupplement for continued use and
practice after the program to those who opt to continue yoga.
The DVD included sections on the following: poses,
modifications, benefits, breathing, and meditation practices.

Computerized Brain Fitness Training

We used the commercialy available Posit Science product
BrainHQ [41] on tablets (eg, iPads). At the time of the study,
this product was the latest generation of the BrainFitness
auditory processing speed program studied by Smith et al [16]
and Zelinski et al [23] (and included components of the Insight
visual processing speed program). Participants completed 45
to 60 min of training daily in the program and were encouraged
to maintain 150 min of computerized brain training per week
for 18 months post program. Participantswere provided a 1-year
subscription to the program. Each participant’s adherence and
progress were tracked through the clinician portal provided by
Posit Science, both during HABIT and for 12 months post
program.

Wellness Education

This education program involved daily 45- to 60-min group
lecture sessionswith topicsincluding the following: Introduction
to the Program, Living with MCI, Changes in Roles and
Relationships, Sleep Hygiene, Steps to Healthy Brain Aging,
Preventing Dementia, MCI and Depression, Nutrition and
Exercise, Assistive Technologies, Participating in Research,
and Community Resources.

Support Groups

We conducted separate support groups with patients and
partners. Group size was limited to 10 members at a maximum.
The patient group was focused on reminiscence and adaptation,
while the partner groups focused on building resources for
coping.

Patient

The patient support group met for 45 to 60 min daily. Homework
assignments were given in the LifeBio Memory Journal and
used as a basis for reminiscence-focused group sessions the
next day. Patients also accomplished emotional processing
around MCI diagnosis and lifestyle impact with a goal toward
acceptance and healthy dialog with partners.

Partner

The care partner support group met separately from the patient
group for 45 to 60 min daily. It involved a traditional support
group with no set curriculum, but the following common
caregiving themes variously emerged and were addressed in
these sessions including the following: Ambiguity of the
Diagnosis, Denial, Disclosure to Friends and Family, Role
Changes, Communication, Emotional Adjustment, Behavior
Changes in Our Loved One, Safety, Driving Issues, Planning
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for the Future, Caregiver Health, Manufacturing Success,
Dementia and Relationships, Communication Skills, Defense
Mechanisms, Dimensions of Wellness, Effects on Emotions,
Family Roles, Grief and Loss, Healthy Relationships, Intimacy
Needs, Introduction to Self-Help, Ongoing Care Needs,
Spirituality, Stages of Change, and Thought Restructuring.
Trained group facilitators enhanced emotional support, provided
guidance about communication approaches, and addressed
denial, as well as the process of grief and loss associated with
the diagnosis of MCI in aloved one.

MSS Compensation Training

We provided each couple with MSStraining 45 to 60 min daily
with initial and ending adherence sessions. The curriculum is
described briefly here.

L earning Phases

We utilized 3 training stages from learning theory [42]: (1) an
acquisition phase in which use of the MSS is learned, (2) an
application phasein which aparticipant istaught to apply MSS
useto higher daily life, and (3) an adaptation phase in which a
participant practices incorporating the MSS into his’her daily
life to make its use habitual and alow users to benefit from
spared priming abilitiesin MCI [43].

Intervention Plan/Questions

This set of questions used in each training session was
constructed to help the participants learn each training phase.
These questions cover the topics to be learned in each phase of
training. Participants progressed to the next training phase after
demonstrating 100% accuracy ontheintervention plan/questions
in astage for 2 consecutive days.

Homewor k

In addition to asking the intervention plan/questions, homework
was given at the end of session to focus on the practice of an
MSS skill.

Smith et al

Importance of the Care Partner

We were aware that even in cognitively intact people, 10 hours
of direct training may be insufficient for the acquisition of a
new procedural learning skill [44]. Assuch, weincluded acare
partner in the training to help with cuing and practice outside
of the therapy sessions.

Adherence

MSS adherence (ie, how well an individual utilizes all sections
of their MSS calendar system) was defined as a score of 7 or
greater on the adherence assessment. The adherence assessment
was given on 5 occasions. on the first day of the intervention,
the last day of the intervention, and 6, 12, and 18 months post
HABIT. The evaluator examined MSS compliance for 2 days
that are randomly selected from the prior week. Random days
are selected to offset the possibility of a participant “ preparing”
the calendar for the evaluator’s visit.

L ongitudinal Outcomes and Booster Sessions

Thisstudy wasoriginally proposed to study 6-month outcomes.
However, our funding agency’s reviewers recognized that in
typical neurodegenerative conditions, outcomes may diverge
more clearly over time. Thus, Patient Centered Outcomes
Research Institute required usto use the longitudinal time points
tenable with the 5-year funding period. This was ultimately 18
months of follow-up. A robust literature suggeststhat “booster”
sessions are helpful for behavioral interventions to have
long-term impact [45]. We therefore had participants return at
6 and 12 months post intervention for a 1-day booster session
where they first completed all follow-up measures and then
received 1-hour sessions of the 4 intervention components of
their particular study arm.

Outcomes

Table 1 lists the measurement domains and measures in each
domain. The table is organized according to which member of
the dyad completed the measure. As previously determined in
aim 1 of the study, patients’ QoL was our primary outcome.

Table 1. Treatment efficacy measures proposed to the patient and partner advisory group.

Target Cognition Physical function Functional status Mood Quality of life Self-efficacy Care partner
burden

Participant Cogstate SPPE? CESDP AIF°  QoL-ADY se¢inmci™9

Care partner SPPE ECog", FAQ' CESD, AIF QoL-AD Caregiver SE cBl!

8SPPE: Short Physical Performance Examination.

BCES-D: Center for Epidemiological Studies Depression Scale.
CAIF: Anxiety Inventory Form.

dQoL-AD: Quality of Life-Alzheimer’s Disease.

SE: self-efficacy.

"Modified from chronic disease Self-Efficacy Scales.

9MCI: mild cognitive impairment.

hECog: Everyday Cognition.

iFAQ: Functional Assessment Questionnaire.

IcB: care partner burden.
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Cognition

We assessed the patients' cognitive function using Cogstate
[46], a computerized measure of cognition. We used the
Cogstate battery specifically designed for preclinical Alzheimer
and MCI populations. This includes measures of simple and
choice reaction time (the detection and identification tests,
respectively), atest of visual memory (the One-Card Test) and
a measure of working memory (One Back Test). This was
completed at baseline and at 12-month follow-up.

Physical Function

We administered a timed 400-m walk and the Short Physical
Performance Examination [47], which includes a timed 4-m
walk, standing side by side, semitandem and full-tandem stance,
and a timed arms-folded rise from seated to standing 4 times.
This was completed at baseline, intervention completion, and
12-month follow-up.

Functional Status

Activities of daily living (ADL) functional status ratings based
oninformant assessment were obtained at baseline, intervention
completion, and 6 months, 12 months, and 18 months post
intervention. The Everyday Cognition (ECog) [48] was used to
assess impairments in instrumental ADL. The ECog is an
informant-based measure that assesses a participant’s ability to
perform everyday tasks in the following areas. memory,
language, visuospatial abilities, planning, organization, and
divided attention. It was constructed specifically to be sensitive
to changesin MCI. Factor analysis supports a 7-factor structure,
including one global factor and 6 domain-specific factors. The
global factor is strongly correlated with CDR score, MM SE,
and clinical diagnosis. In addition to the globa factor, the
everyday memory factor differentiates MCI from normal
cognition, and the everyday language factor differentiates MCl
from dementia. Test-retest reliability over an average of 29 days
isgood (r=.82) [48]. The ECog was modified with its author’'s
support to assess the participant’s existing functional ability at
each time point rather than the original wording comparing
functioning with 10 years before to better gauge change from
baseline to follow-up. Additionally, in anticipation of future
long-term follow-up, ADL and instrumental ADL were further
assessed with the Functional Assessment Questionnaire (FAQ)
at baseline, intervention completion, and 6, 12, and 18 months
post intervention. The FAQ is the standard functional measure
required for use throughout the Alzheimer’'s Disease Research
Center's network and was developed for use with dementia
patients but has also shown to discriminate between normal
controls and those with MCI [49]. In this regard, we surmised
the FAQ would prove to be more useful in measuring advanced
ADL impairments than the ECog in longitudinal follow-up.

Mood

At all assessment points, both the patient with MCl and the care
partner completed the Center for Epidemiological Studies
Depression Scale (CES-D). In addition, both the participant
with MCI and the care partner completed the Anxiety Inventory
Form, a 10-item rating scale modified from the State-Trait
Anxiety Inventory [50] by the Resources for Enhancing
Alzheimer’s Caregiver Health project [51].
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Quality of Life

Both the participant and care partner completed the QoL-ADL
[52]. The QoL-ADL is a 13-item measure developed for
individuals with dementia that has been utilized in MCI and
with care partners. Participants and care partners were asked to
rate their relationships, concerns about finances, physical
condition, mood, energy level, memory, aspects of daily
functioning, and overall life quality on a 4-point scale.

Participant Self-Efficacy

The MCI participants completed a measure of self-efficacy at
all assessment points using modified, selected items from the
chronic disease Self-Efficacy Scales[53]. The entire 3-item Do
Chores Scale, 2-item Social/Recreational Activities Scale, and
4 items of the 5-item Manage Disease in General Scale were
utilized based on their relevance to MCI. Original scales have
reported internal consistency reliability of r=.82 and test-retest
reliability of r>.84 [53]. The language from the original scales
was modified to be specific to those with MCI (ie, “your
memory/cognitive difficulty” rather than more general
references to “your health condition”). The result is the 9-item
Self-Efficacy in Mild Cognitive Impairment Scale.

Care Partner Self-Efficacy

Carepartners compl eted the caregiving competence and mastery
components of the Pearlin [54] at all assessment points. The
measures reflect their titles and range from 4 to 6 items.

Care partners completed the short form of the Caregiver Burden
Inventory [55] at all assessment points. This measure is an
assessment of degree of stress experienced by family caregivers.
It includes 12 questions concerning the effect of the participant’s
disability on care partners' lives. It is scored as a composite
measure, combining several aspects of caregivers' reactions.

Ancillary Data

Clinical Dementia Rating

Patientswere given aCDR [56], which isastructured interview
designed to stage dementia. In the CDR, the patient israted on
6 dimensions: Memory, Orientation, Judgment and Problem
Solving, Community Affairs, Home and Hobbies, and Personal
Care; they are then assigned a global score, which is generated
viaan established algorithm. A global score of <0.5 wasrequired
for enrollment into the study. This measurement was updated
at the 18-month visit to stage the patient’s cognitive impairment
at study completion.

Global Cognitive Function

The DementiaRating Scale, 2nd edition [57], was administered
to help determine the overal level of cognitive functioning at
baseline. This was also given at the 12-month follow-up point
to characterize global cognitive functioning.

The MM SE [58] isawidely used screening measure of cognitive
impairment. The MMSE was given to care partners at the
eigibility session to determine whether globa cognitive
functioningisintact. A scoreof 24 wasrequired for enrollment
in the study.
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Participant and Care Partner Self-Compassion

The participant with MCI and the care partner completed a
measure of self-compassion at all assessment points using the
12-item short form of the Self-Compassion Scale [59]. This
form has high internal consistency reliability of r=.87 and a

Smith et al

Participant and Care Partner Gratitude

The participant with MCI and the care partner completed the
6-item Gratitude Questionnaire Scale [61] at all assessment
points. This Likert scale aso has high internal consistency
reliability of r=.82 and a high fit index (.95) for a single-factor

very high correlation r=.97 with the full 26-item model and good concurrent validity [61]. Table 2 liststhetiming
Self-Compassion Scale [60]. of the efficacy and ancillary measures used in the study.
Table 2. Timing of assessment measures.
Measure Eligibility Baseline Intervention 6-month booster 12-month booster  18-month post
completion (mail out)
DRS-2? X X
MMSEP X
CDRS X By phone
Cogstate X X
spPed X X X
Calendar adherence X X X X By mail
Participant CES-D® X X X X By mail
Participant QoL X X X X By mall
Participant SEY X X X X By mail
Participant AIF" X X X X By mail
Participant SC' X X X X By mail
Participant G X X X X By mail
FAQk X X X X By mail
cB' X X X X By mail
ECog™ X X X X By mail
Partner CES-D X X X X By mail
Partner QoL X X X X By mail
Partner SE X X X X By mail
Partner AIF X X X X By mail
Partner SC X X X X By mail
Partner G X X X X By mail
Activity log X X By mail

8DRS-2: Dementia Rating Scale, 2nd edition.
PMMSE: Mini Mental State Exam.

°CDR: Clinical Dementia Rating.

dSPPE: Short Physical Performance Examination.
€CES-D: Center for Epidemiological Studies Depression Scale.
fQoL: quality of life.

9SE: self-efficacy.

PAIF: Anxiety Inventory Form.

isc: self-compassion.

iG: gratitude.

I(FAQ: Functional Assessment Questionnaire.
ICB: care partner burden.

MECog: Everyday Cognition.

http://www.researchprotocols.org/2017/11/e223/

RenderX

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e223 | p.67
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Data M anagement

The study utilized Web-based electronic data capture in
REDCap software [62] using forms previously created for use
in our earlier study (Grant ROINR012419). The REDCap
application uses PHP + JavaScript programming languages and
aMySQL database engine. The formswere securely accessible
at each site from computers or mobile devices with a Web
browser. The data forms and data files are stored on a server
hosted by the Mayo Clinic Center for Clinical and Translational
Science (Grant UL1 RR024150).

Data Analysis

Aim1

Data analysis for aim 1 is complete and reported el sewhere.
Aim 2

To determine the degree to which the different components of
the HABIT program contribute to improvementsin each of the
targeted outcomes, we will utilize linear mixed effect models
approach that accounts for the randomized complete block
design that was employed in the assignment of treatment
combinations to study sessions within each site . In these
models, we will include indicators for the different treatment
effects, aswell asindicatorsfor potential confounding features
such as age, sex, study site, and study session. Using these
analyses, we will test for improvements from baseline over
follow-up by testing for the significance of interactions between
the variables representing study components and those reflecting
follow-up period. Thesetestsare similar to pairedt testsbut are
more flexible. For example, they allow simultaneous analysis
of data from more than 2 time points, and they enable the

inclusion of covariates that may differ from baseline to
follow-up.

We will examine the significance of the different treatment
effects both with and without adjustment for potential
confounders such as gender, age, and baseline scores on the
Dementia Rating Scale. We will aso explore potential
heterogeneity of treatment effects by assessing interactions
between treatments and gender, age, and baseline Dementia
Rating Scale score of the patient and relationship of the partner
(spouse vs other).

Aim 3

We aim to illustrate the efficiency of our novel design and
statistical analysis methodsfor the eval uation of multicomponent
interventions. The need for multicomponent studiesis so critical
that the Food and Drug Administration has gone so far to issue
aplan for how to ensure combination (multicomponent) trials
meet its standards[63]. Typical clinical trials often contrast one
trestment to another (often aplacebo). In the case where multiple
treatments are studied, it is possible to employ fractional
factorial designs[64]. In these designs, subsets of experimental
combinations are carefully selected to enable the estimation of
treatment effects of interest. As these designs compare an
experimental condition with no active treatmentsto experimental
condition with only one or two treatments, we opted to pursue
adifferent experimental approach. In this approach, we formed
5 distinct treatment group combinations by removing a single
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component of the 5 possible components comprisingthe HABIT
program. As part of this proposed effort, we will assess the
efficiency of thisstudy design in comparison with 2-arm studies
(ie, treatment vs control) and fractional factorial designs. In our
application of this study design, we randomly assigned one of
these five treatment combinations to study session, stratified
by study location in such a way that imbalance is minimized.
Our existing study design meets the following constraints: (1)
each study site (Arizona, Florida, Minnesota, and the University
of Washington) administered each candidate treatment
combination once and (2) each treatment combination was given
4+ times for atotal of at least 20 sessions of treatment.

Power Analysis

Inaim 2, wewill conduct arandomized trial to assessthe ability
of the different components of the HABIT program to effect
change in patient QoL. As outlined above, analyses will be
based on data gathered from approximately 300 individuals
with amnestic MCI participating in one out of a total of 20
sessions. Randomized complete block study design was
employed to assign treatment combinations within study sites.
We used approaches developed for this design to estimate the
power to conclude that a specific HABIT component provided
benefit on the primary outcome. Datafrom our existing clinical
sampl e and amatched, nonrandomized, untreated control group
(collected for a different project by author JF) provided initial
estimates for this simulation. We computed the expected
variance of the estimated treatment effect for one HABIT
component by extracting the appropriate value from the
variance-covariance matrix derived from the design matrix
corresponding to the allocation of treatment groups within the
study. Using this, we estimated the magnitude of the effect size
(difference score divided by its standard deviation) that is
detectable with 80% power using a 2-sided .05 level test. The
results of thiseffort suggest that we have 80% power to conclude
that atreatment component is efficaciousif it isassociated with
an improvement of 0.53 standard deviation units (d=0.53) while
accounting for effects due to the other treatment components,
study sites, and sessions within sites. We have observed
differences larger than this in previous studies. For instance,
we observed that training in the M SSimproves ECog scores by
nearly 0.9 standard deviations at first follow-up in a previous
study [18]. Therefore, aswe undertake the planned dataanalysis
at study end, we will have sufficient power to detect the
meaningful changes that we expect to observe.

Results

Enroliment for the trial began in September 2014 and was
completed in August 2016. Figure 1 depicts our enrollment
success. We screened all patients seen by our genera clinical
diagnostic neuropsychology servicesas potential candidatesfor
the HABIT program (N=1245). Most of our patients are not
candidates for HABIT because they did not meet MCI due to
AD criteria (eg, they were cognitively normal after evaluation
or had progressed to dementia or had cognitive impairment due
to another known neurologic disorder such as epilepsy). A less
common reason a patient would not be a candidate for HABIT
was the absence of a study partner. Eventually we determined
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that 486 of our patients seen during the study enrollment period
weredigiblefor thetrial. Of those, 272 consented to participate
in study. Past research suggests the primary reasons for
nonenrollment of potential participants were time and distance
involved, which are required to receive the intervention [35].
Thus, in our enrollment window, we were able to enroll alittle
over 90% of our targeted 300 participants. However, this
required the conduct of extra HABIT sessions at each Mayo

Figure 1. Recruitment and enrollment.
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site. Ultimately, Mayo Minnesota, Mayo Florida, and Mayo
Arizona conducted 6 HABIT sessions each. The University of
Washington, with its later start, conducted 5 sessions. Table 3
lists site by arm enrollments. Demographics for the overall
enrolled sample are listed in Table 4. Longitudinal follow-up
to our key time points of 6, 12, and 18 months is partialy
completed and is now ongoing. Follow-up time visits will
continue through February 2018.

Total Screened
1245

v

Total Eligible
486

Total Enrolled

272
Suppressed Suppressed Suppressed Suppressed Suppressed
Memory Yoga Brain Support Wellness
Support Training Group Education
57 56 54 53 52
Table 3. Site by arm enrollment; per arm.
Suppressed Yoga Group Education Brain fitness Memory support  Tota enrolled
system

Arizona 14 15 17 21 (11+10) 18 85
Florida 13 (5+8) 13 8 9 10 53
Minnesota 22 17 19 (9+10) 12 19 89
University of Washington 7 8 8 12 10 45
Total 56 53 52 54 57 272
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Table 4. Sample demographics.
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Variable Participants (N=272) Partners (N=272)
Age, mean (SD?) 75.2(7.6) 70.3(10.1)
Education, mean (SD) 16.1(2.8) 16.1(2.7)
Female, n (%) 111 (40.8) 187 (68.7)
Nonwhite, n (%) 11 (4.0) 16 (5.9)
Cohabiting with study partner, n (%) 239 (87.9)

Spouse of participant, n (%) 226 (83.1)
Median income, in US dollars $75,000-99,000 $75,000-99,000
Taking anti-depressant, n (%) 106 (39.0) 60 (22.1)
Taking memory medication, n (%) 103 (37.9)

Mini Mental State Exam, mean (SD) 28.9(1.3)
Dementia Rating Scale, mean (SD) 128.8 (11.2)

83D standard deviation.

Discussion

This paper describes the protocol for the study “Comparative
Effectiveness of Behaviora Interventions to Prevent or Delay
Dementia” (ClinicalTrials.gov ldentifier: NCT0226575).
Included isadescription of therationale, design, power analysis,
and analysis plan. Moreover, because enroliment is complete
and we are in follow-up phases of the study, we have included
enrollment data from the trial.

Strengths

The study has severa strengths. First, this is comparative
effectiveness research, permitting comparison of different
behavioral interventions. Second, the primary outcome was
selected by prior patients. All participants received some form
of treatment. The patient-centered comparative effectiveness
design features have supported high retention of participants.
Finally, the participants are well characterized.

Limitations

There are also several key limitations of this study. This was
not a double-blinded trial, so the investigator was aware of the
i ntervention component that was missing and could conceivably
bias outcomes. Informed consent also resulted in participants
awarenessthat they are missing one component (eg, education),
possibly impacting their expectations or |eading them to identify
and initiate that component on their own (eg, exercise). In an
attempt to measure this possibility, we inquired at follow-up
visits about other activities individuals engaged in outside of
HABIT recommendations.

In addition, aweakness of our chosen comparative effectiveness
designisthat it does not permit comparison with no treatment.
Still, our rather unique design of suppressing one of five
treatments should allow us to examine the contribution of each
component to the primary and secondary outcomes. Also, this
grant period runs for only 3 years, limiting the number of
sessions and length of the follow-up we can achieve for these
participants.

Thisintervention targeted participantswith amnestic MCI. This
is because the intervention targeted memory impairments
consistent with likely underlying AD pathology. This means
we did not address other cognitive deficits such as language
dysfunction. As such, these results may not be generalizableto
individual swith nonamnestic M Cl subtypes. These populations
could certainly be targets for future research. Moreover, our
cohort not well representative of the general population with
MCI. Our cohort has high education attainment and high
socioeconomic status. Thetreatment isintense, requiring 4 hours
of participation per day, Monday through Friday for 2 weeks.
This level of intensity may have served to further limit patient
and partners’ ability to participate.

Finally, we do not believe this intervention will have
disease-modifying effects and therefore have no mechanism for
assessing whether it did. The goal of the study is to assess the
impact on QoL, self-efficacy, functional status, and other
mood-related variablesfor individual s with amnestic MCI (and
their partners) despite the probable progression of their disease
pathology. We anticipate publication of our findings within the
next couple of years.
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Abstract

Background: Although youth with disabilities have much to gain from employment readiness programs, they are often excluded
from or have limited access to vocational programs. One encouraging approach to address gaps in vocational programming is
through peer electronic mentoring (e-mentoring), which may facilitate a smoother transition to adulthood by offering support to
enhance coping skills. Despite the increase in online communities, little is known about their impact on vocational mentoring for
youth with physical disabilities and their parents.

Objective: The aim of this paper is to develop, implement, and assess the feasibility of an online peer mentor employment
readiness intervention for youth with physical disabilities and their parents to improve their self-determination, career maturity,
and social support compared to controls.

Methods: A mixed-methods feasibility randomized controlled trial (RCT) design will be conducted to develop and assess the
feasibility, acceptability, and initial efficacy of the “Empowering Youth Towards Employment” intervention. Youth (aged 15 to
25) with physical disabilities and their parents will be randomly assigned to a control or experimental group (4-week, interactive
intervention, moderated by peer mentors).

Results: Data collection isin progress. Planned analyses include pre-post measures to determine the impact of the intervention
on self-determination, career maturity, and social support. A qualitative thematic analysis of the discussion forumswill complement
the surveysto better understand why certain outcomes may have occurred.

Conclusions: Our intervention includes evidence-informed content and was co-created by amulti-disciplinary group of researchers
and knowledge users. It has the potential for widespread implications as a cost-effective resource to supplement educational and
vocational programming for youth with disabilities.

Trial Registration: Clinicaltrials.gov NCT02522507; https://clinicaltrials.gov/ct2/show/NCT02522507 (Archived by WebCite
at http://www.webcitation.org/6uD58Pvjc)

(JMIR Res Protoc 2017;6(11):€215) doi:10.2196/resprot.8034
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Introduction

Background

Although cultivating an appropriate labor supply is critical for
economic growth, Canadacurrently facesalabor shortage [1-3].
One response to enhancing the labor force is to include
under-utilized groups, such as people with disabilities, who are
critical to a successful economy. Despite the strong business
case for hiring people with disabilities, youth with disabilities
have consistently low employment rates (eg, half or less)
compared to youth without disabilities [3-6]. Although youth
with disabilities have much to gain from employment readiness
programs, they are often excluded from or have difficulty
accessing high school and community vocational programs
[4-6].

One approach to address gaps in vocationa programming for
youth with disabilities is through peer mentoring, which can
facilitate a smoother transition to adulthood by offering
informational, practical, and emotional assistance to enhance
coping skills [7-11]. Peer mentoring interventions for youth
without disabilities have been shown to be safe, feasible, and a
cost-effective alternative to traditional vocational services
[12-14]. Research on mentoring for youth without disabilities
has beneficial impacts on job training, educational attainment,
social skills, self-esteem, and work ethic [11,15,16]. One main
challenge in implementing mentoring programs is finding peer
mentors who are able to meet face-to-face. Thus, electronic
mentoring (e-mentoring) can provide an excellent platform to
address this hurdle by increasing the availability and
accessibility of peer mentors [16]. In addition, despite the
increase in online communities, little is known about their
impact on vocational peer mentoring for youth with physical
disahilities.

Focusing on adolescents and young adults is critical because
disadvantages are compounded for those who start life with a
disability [17,18]. Youth with disabilities represent a unique
population that faces a challenging transition with respect to
developmental tasks, social development, and role functioning
[18]. Moreover, increased attention is being paid to “emerging
adulthood”, which is a distinct developmental period between
ages 18 to 25 years. This period is characterized by identity
explorations, instability, self-focus, and development of
executive functioning. Such traits are vital for job skills and
independence [19]. Such development periods represent a
critical window of opportunity to optimize and solidify positive
behaviors and prevent impaired work productivity for youth
with and without disabilities [7,17,19]. Job skill development
is critical to employability and a successful transition to
adulthood [17]. A recent systematic review of employment
readiness programsfor youth with physical disabilitiesreveaed
only 8 empirical studies. However, they showed that they have
potential to improve self-confidence, self-awareness, goal
setting, and knowledge of career options [20]. Common
intervention components included experiential learning,
mentorship, and family involvement [20]. Thisreview revealed
that there is a limited availability of such evidence-based
programs for youth with physical disabilities in Canada. To
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date, we have not identified any vocational programs that
involve e-mentoring that have been rigorously evaluated and
published in the peer-reviewed literature.

Parental Support for Employment

Although there are many factors influencing employment such
as individual (ie, self-care, self-efficacy, independence skills,
etc) and socio-environmental factors (eg, accessible
transportation, societal attitudes towards people with
disabilities), in this study we focus on parental support
[12,20,21]. Our previous research suggested thisis an area that
isworthy of further attention to enhance employability of youth
with disabilities [20,21]. Parents are a vital source of support
for young people (with and without disabilities) and play akey
rolein youth’sdecision to obtain employment [ 21,22]. Although
parents often provide a positive influence for youth without
disahilities, thisis often not the case for youth with disabilities
who encounter overprotection or discouragement regarding
employment [21]. Research consistently shows that parents
raising achild with adisability often struggle with encouraging
independent skills, especially with self-care and transportation,
which are essential elements of work readiness [23-25].
Therefore, there is a critical need for interventions fostering
positive parent expectations and promoting youth autonomy for
those with disabilities. Specifically, researchers have noted that
more parent-to-parent connections are needed to help youth
with disabilities transition to adulthood and improve their
competitiveness in the workforce [10,21,26]. Although some
employment readinessinterventions have a parental component,
little is known about their effectiveness and few, if any studies
inthe peer-reviewed literature, have an e-mentor approach [20].
Our intervention actively involves parents and a separate
parent-to-parent mentorship component to help empower them
to encourage independence skillsamong youth with disabilities.

The Need for Peer Mentoring Among Youth With
Disabilities

A method to help address gaps in vocational programming is
through peer mentoring [27]. Thereis a strong empirical basis
for using mentoring as an intervention for youth who may be
disadvantaged in work and school, such asthose with disabilities
[27]. Evidence accrued from reviews on the impact of peer
support programs among adults without disabilities, and youth
with and without disabilities, showsthat they are a cost-effective
way to augment vocational and educationa servicesand promote
positive behaviors, improve self-efficacy, quality of life, and
employment [7,27-31]. A meta-analysis of key components of
peer mentor interventions of youth without disabilitiesincluded
trained mentors, monitored implementation, structured activities,
and parental involvement [27]. Peer mentors can offer tangible,
informational, and emotional support and companionship for
youth (with disabilities) and parents [22]. However, little is
known about the effectiveness of peer mentorship for youth
with disabilities. Implementing a peer mentor intervention for
youth with disabilitiesis critical because they are an overlooked
and vulnerable population with unique social and vocational
needs. They experience periods of developmental, emotional
and social changes, and major lifetransitions compared to other
youth [17]. Further, youth with physical disabilities encounter
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different challenges than youth with chronic illnesses because
their condition is often visible and they also encounter
difficulties in mohility, speech, independence, coping, stigma,
and social exclusion [32]. Peer mentors could hel p address some
of these issues.

Online Peer Support

The Internet is a medium for interaction that can influence
learning and behavior change [33-35]. Virtua communitiesare
increasingly being used for learning, informational, and social
support [33-38] for people with and without disabilities. Given
that technology is aready an important component of
adolescents' socia networkswhere most youth seek information
and communicate over the Internet, e-mentoring interventions
have potential to benefit youth with disabilities [29-41].
E-mentoring (through a secure website) is a new approach to
mentoring that can provide career-related and psychosocial
support by addressing many of the challenges inherent in
face-to-face mentoring such as providing unlimited access to
mentors, greater flexibility in establishing and sustaining
relationships, and improved accessibility by removing physical
and geographical barriers [42]. Despite the increase in online
communities, little is known about their use and impact for
vocational mentoring for youth with physical disabilities.

Peer-Moderated Versus Un-Moderated Online Support
Groups

A moderator refers to a person who facilitates and reviews
postings of discussants, censors the material, and often helps
participants to feel at ease [43,44]. A review of moderated
support groups (both chat room and bulletin board format) for
cancer found that peer support groups provided encouragement,
empowerment, information, and asense of cohesion [45]. Others
arguethat participation in electronic discussionsis often minimal
without a moderator because of the lack of collaboration and
encouragement of activelearning [46,47]. Moderatorsin online
support groups for people with disahilities are often untrained
volunteers or health professionals who stimulate discussions
by posting questions or topics of interest to the group [43,44].
It remains unclear how trained peer-moderated (versus
un-moderated) online communities can influence learning,
specifically vocational skills among youth with disabilities.
Thus, the aim of our study is to explore how a peer-moderated
employment readiness intervention influences
self-determination, career maturity, and social support.

Theoretical Framework of Peer Mentoring and Social
Support

We draw on LaGreca's [48] mode of socia support to
understand the role of peer mentoring inimproving employment
readiness skills among youth. Peer mentoring isaform of social
support and is defined as “ the provision of emotional, appraisal,
and informational assistance by acreated socia network member
who possesses experiential knowledge of a specific behavior
or stressor and has similar characteristics as the target
population” (page 321) [49]. A peer refers to someone who
shares common characteristics such as age, gender, and
disability status along with individual interests. Peers are
important because they can offer someone to relate to and
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empathize with the individual in ways that a non-peer would
be unable to (eg, a healthcare provider or parent) [42,50]. In
LaGreca s model, there are 4 forms of social support: tangible,
informational, companionship and bel ong, and emotional . [48].
Tangible support involves practical assistance and encouraging
persistence and optimism for resolving problems, affirmation
of a peers feelings and behaviors, and reassurance that
frustrations can be handled [48]. Informational support involves
providing advice, suggestions, alternative actions, feedback,
and factual information [48-50]. The third form involves
companionship and belonging where the reciprocal nature of
interaction with appropriate accommodations for a person’s
disability. Finally, emotional support refers to expressions of
caring, empathy, encouragement, and reassurance and is often
linked with enhanced self-esteem [48-50]. These forms of
support are based on experiential knowledge rather than formal
training. Therefore, peer support interventionsfit within asocial
support model and are consistent with mentoring modelswhere
career-related support (ie, tangible and informational) and
psychosocial support (ie, companionship, belonging, and
emotional support) areprovided [51]. Peer support may operate
as amediating process during an intervention including social
comparison (ie, comparison of stresses, coping strategies,
support resources), social exchange (reciprocity of support),
and social learning (ie, role modeling, exchange of experiential
knowledge) [48-50]. Within the context of our intervention, we
hypothesize that peer mentors (for both youth and parents) will
act as positiverole models helping to increase al forms of social
support while enhancing self-efficacy and parental
empowerment [48-50].

Here, we use a mixed-method design to develop, implement,
and assess the feasibility of an online peer mentor empl oyment
readiness intervention for youth with physical disabilities and
their parentsto improve their self-efficacy, career maturity, and
socia support compared to controls. A mixed-method design
(ie, embedded qualitative randomized controlled trial [RCT])
allows us to test the impact of the intervention as well as the
content of the discussion forums. We draw on a theoretical
framework to inform our understanding of the role of peer
mentoring in improving employment readiness skills among
youth.

Methods

Objectives

The primary objectives of this project are (1) to develop and
assess the feasibility, acceptability, and initial efficacy (ie, pilot
RCT) of an e-mentor employment readiness intervention for
youth with physical disabilities and their parentsfor improving
self-determination, career maturity, and socia support compared
to controls; (2) to document the role of mentorsin the discussion
forum; and (3) to explore what types of socia support are
provided within the discussion forums. This protocol describes
a methodology designed to develop and evaluate an online
employment readiness intervention for youth with disabilities.

Design
Our design involves a feasibility RCT, embedded qualitative
design [52] to assess the feasibility and initial efficacy of the
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e-mentoring employment readinessintervention. Mixed-method
designs are commonly used when qualitative methods are
embedded withinaRCT [52]. Thismixed-method, prospective,
intention-to-treat RCT study involves an intervention group that
receives the employment readiness modules and a peer e-mentor
and a control group that receives the employment readiness
modules only but can interact with others in their group (no
e-mentor). Pre- and post-surveys (immediately following the
completion of the intervention) will be conducted with both
groups (ie, intervention and control). The qualitative component
of the study involves analyzing the content of the discussion
forums (described below).

The gold standard Medical Research Council Framework for
the development and evaluation of RCTs guided our design
[53]. We focus on the development and feasibility phases (to
establish theoretical underpinnings and modeling to test the
feasibility of key intervention components) [53]. Therationale,
design, content, and length of our intervention is based on the
following systematic reviews conducted by our team: (1)
employment readiness interventions for youth with physical
disabilities [20]; and (2) best practices of peer mentorship for
improving school and work outcomes for disabled youth [54].
In addition, we conducted the following scoping reviews: (1)
improving the inclusion of people with disabilities in the
workforce [55]; and (2) mentoring practices for a diverse
workforce [56]. Needs assessments of youth with disabilities
and their parents regarding informational support for
employment were also conducted [17,21].

Sample and Recruitment

Participants (youth and parents) are recruited through invitation
letters from a pediatric rehabilitation hospital, disability
organizations, and community centers via referrals and
advertisements. This method has been useful for obtaining
reasonable response rates in previous studies on employment
among youth with physical disabilities [17,21,52]. Inclusion
criteria for youth participants involves the following: (1) able
to read and write in English; and (2) youth with a physical
disability—we draw on the World Health Organization's
International classification of functioning to inform our
understanding of disability which is defined as impairment,
activity limitation, participation restriction whereby adisability
and functioning are shaped by interactions between health
conditions, and contextual factors (ie, diagnoses commonly
seen at our hospital such as cerebral palsy, muscular dystrophy,
spinal cord injury, amputation, etc); (3) currently enrolled in or
have completed a high school diploma in the applied or
academic stream (to screen for cognitive impairment); (4) aged
15 to 25; (5) have access to a computer and Internet; and (6)
have no paid work experience. Therationale for this age group
and aso for not having paid work experience is youth with
disabilities often start their first employment experience later
than youth without disabilities [21]. We recognize that the
intervention may be somewhat time intensive for the younger
ageswho may still be in school. However, we intend to run the
intervention during the summer break, so this should not be a
concern. Exclusion criteria involve those who recently
completed or currently participating in another employment
readiness or peer support intervention.
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Inclusion criteria for parents include (1) the parent of a youth
meeting the above inclusion criteria; (2) can read and writein
English; and (3) have access to a computer with Internet. A
youth or parent can participateif their respective child or parent
does not.

Setting
For the purpose of this study, participants (youth and parents)

access a separate password-protected area of the AbilityOnline
website.

Youth Employment Readiness M odules

The content and length of our intervention is evidence-based
(ie, informed by 2 systematic reviews and 1 scoping review
conducted by our team) [20,54-56]. The youth intervention
(delivered by youth peer mentors) consists of 12 modules (3
per week over 4 weeks) and includes the following: (1)
introduction and goa setting; (2) aspirations (self-awareness
and self-assessment); (3) and expectations (self-awareness and
self-assessment); (4) job searching techniques; (5) marketing
yourself (resumes and presentation); (6) job interviews; (7)
managing disability a work (self-care, disclosure,
accommodations); (8) getting ready to work (transportation and
essential life skills); (9) family role in supporting employment;
(10) learning from professionals with disabilities; (11) social
networking and community resources; and (12) referrals and
next steps. Each module contains informative webpages and
interactive materials (articles, videos) which can be viewed at
their own pace.

Parent Modules

The parent modules (which were co-created with parents of
youth with disabilities) include (1) introductions, (2) life skills,
(3) managing disability, (4) family role in supporting
employment, (5) aspirations and expectations for work, (6)
volunteerism, (7) finding ajob or volunteer position, (8) social
networking and community resources, (9) helping youth prepare
for jobinterviews, (10) learning from professionals, (11) career
pathways and transitions after high school, and (12) referrals
and next steps.

Intervention

The purpose of the intervention (for both youth and parents) is
to provide meaningful support and access to evidence-based
employment resources. Theintervention, which was co-created
with a knowledge user advisory group, consists of a 4-week,
multi-component, interactive treatment of employment readiness
modules, homework, and discussions led by trained peer
mentors. The group-based intervention (10 participants per
group with 4 groups, plus mentor) is hosted on the existing
secure online peer networking AbilityOnline website designed
for youth with disabilities and their parents.

Youth mentors present each of the topics to mentored
participants in monitored interactions. They provide their own
personal experiences and examples related to each topic and
respond to all posts, offering informational, emotional, and
socia support. The discussion forum is available to the entire
group and available only to participants and mentors in that
particular group (ie, they cannot see participants discussions
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that are in another group). There is an option where youth can
have private chats between members or with amentor (ie, others
cannot see what they say). Although we are not monitoring the
content of private discussions for research purposes we log the
number of private chatsfor each participant. Participants (youth
and parents) decide when they want to log in and contribute at
atimethat is convenient for them. Mentors post their availability
when they will be on in case participants (youth and parents)
want to discuss something in real-time. There are also chat
rooms that are in real-timeif participants want to connect with
others who are online at the same time. We instruct youth and
parents to use pseudonyms and we remind them that all
information shared within the forum should remain confidential
and not disclosed to others.

Parents' Intervention Forum

The parent's intervention forum follows a similar design to the
youth forum and includes a peer-led discussion forum (separate
from youth) that contains relevant resources (for each of the
topics mentioned earlier) and hosted through the AbilityOnline
website. The parent's forum consists of a 4-week,
multi-component, interactive treatment of how to support their
youth getting started with employment through modules and
discussion. The group-based intervention (10 participants per
group with 4 groups and a mentor) is hosted through
AbilityOnline. A trained parent peer mentor emails each parent
to determine module completion, posts their own personal
experiences and reflections, responds to all posts, and offers
informational, emotional, and social support.

Control Groups

The control groups (for both parents and youth) have access to
the modules only and do not receive peer mentorship. A
researcher posts the discussion topic for the week but does not
reply or encourage any follow-up discussion. Youth and parent
participants are able to discuss topics and interact with others
in their group but it is not facilitated by a mentor.

Peer Mentor Training

All mentors (ie, 2 youth and 2 parents) are recruited through
advertisements at a pediatric rehabilitation hospital, undergo
rigorous screening (background checks and interviewsto ensure
appropriate fit and experience), and complete a Youth Peer
Mentor Training Program [57] or Family Leader Training
Program [58] prior to starting. Mentors (young adults with a
disability with job experience or parents of disabled youth) are
trained on how to use the AbilityOnline platform. Mentors
introduce thetopicsin the same order and aretrained to respond
to participant’s comments in a similar manner—providing
informational, appraisal, and emotional support. Prior to working
with youth or parents, mentors practice their skills with fellow
mentors whose recent experiences are similar to those of
mentored participants (eg, training on active listening,
perspective taking, confidentiality, maintaining boundaries,
positive modeling, trust building through interactive training,
and mentoring).

Feasibility and Sample Size

To test the primary hypothesisthat a peer-mentored employment
readinessintervention will have better self-determination (Arc’'s
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self-determination) [59], career maturity inventory [60], and
parental support (multi-dimensional scale of perceived social
support) [61] compared to youth in a non-mentored group, it is
expected that at test will be used. Following the guidelines of
Cohen [62] and Hertzog [63] we estimated that with an alpha
of .05, power of 80%, and a medium effect size (ie, 0.50), a
sample size of 80 (40 in each group; experimental and control)
is needed [62]. This sample is suitable for a feasibility pilot
[62-64]. Data collection will take 18 to 24 months (recruited in
10 by 8 groups), including control and experimental over 4
weeks.

Procedures and Randomization

Ethical approvalswill be obtained from apediatric rehabilitation
hospital and a University Research Ethics boards prior to
starting. Informed consent will be acquired from all participants
prior to taking part. Once parti cipants have consented, a blocked
randomization method will be used. Using a block size of 10,
participants are randomly assigned to the appropriate treatment
condition asthey enroll inthe study until the block iscompleted.
Then thefollowing 10 partici pants are assigned to the next block
[65,66]. Participants are blinded to each other, unaware of any
manipulation. To avoid contamination, we asked participants
not to share their password.

Quantitative Data Collection

After randomization, a member of the research team asks each
participant (parents and youth) to complete an online survey
(pre-test) via Fluid Surveys (approximately 30 minutes to
complete), stored on a secure site at a pediatric rehabilitation
hospital. When complete, they are given password-protected
accessto theintervention through AbilityOnline. Following the
intervention, participants complete a post-test survey containing
the measureslisted bel ow. Demographic measuresinclude: age,
gender, type of disability, any assistive devices, education level,
and access. Use and comfort level with computers and the
Internet is collected at baseline to describe control and
experimental groups and to assess whether they have similar
characteristics.

Primary youth outcome measures include the following
standardized measures, all of which have good internal
consistency, construct related and criterion validity, test-retest
reliability, and have been widely used for youth with disabilities
[59-61]: (1) Career Maturity Inventory-Attitude Scale [60,67],
a 25-item agree-disagree scale where responses form the basis
for 5 subscales relating to career decision-making, including
orientation, involvement, independence, compromise, and
decisiveness, and (2) Arc's Self-Determination Scale, a
self-report measure that assesses self-determination for
adolescents with disabilities [59] with subscales on autonomy,
acting on the basis of preferences and abilities (post-school
directions), goal setting, and task performance.

Measures used for both parents and youth include (1) the
Multi-dimensional Scale of Perceived Social Support, a
self-report measure ng sources of socia support [61]; (2)
Family Empowerment Scale, a 34-item rating scale to measure
empowerment in families with children who have a disability
[68,69]; and (3) the Ragins and McFarlin Mentor Role
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Instrument [70,71] that assesses perceptions of mentoring
relationships based on 5 mentoring roles in the career-related
dimension and 6 mentoring rolesin the psychosocial dimension
and was devel oped based on Kram’stheory [51] of mentor roles.
Secondary measures include online usage such as number of
modules completed and usage patterns (ie, number of times
logged in, length of time spent online, number and content of
postings). These analytics will be built into the web-hosting
Drupal platform [72].

Results

Data collection for this study is in progress. The proposed
analysisisoutlined in further detail below.

Quantitative Data Analyses

Quantitative datawill be analyzed using SPSS, version 22. Rates
of accrual, dropout, and compliance (ie, attendance and number
of postings) will be calculated. Descriptive statistics will be
used to provide an overview of sample characteristics using
means and standard deviations for continuous factors and
frequencies and proportionsfor categorical factors. Wewill use
an intent-to-treat approach to our analysis. It is expected that t
test and chi-squared analyses will be conducted to test
intervention effects (comparing baseline primary outcome
measures (time 1) and post-test (time 2) data. Separate analyses
will be conducted for each outcome. To control for type | error
rate, Holm’s sequential correction will be applied. Effect sizes
for t tests and Cohen d will be reported [62]. A P value of less
than .05 will be used asthe criterion for statistical significance.

Qualitative Data Analysis

Qualitative data analysis will be used to address objectives 2
and 3 and will consist of thefollowing: (1) open-ended questions
in post questionnaires including what participants liked most
and least about each module and satisfaction with the
intervention (benefits, challenges, and suggestions for
improvement); and (2) transcripts of the intervention discussion
forums. This data will be combined with the survey data to
better understand why certain difference may have occurred.

Transcripts of all open-ended survey questions, discussion
forums (for both the experimental and control groups), and
open-ended questions on the survey will be entered into Nvivo,
10. The analysis will begin with at least 2 investigators
independently reading al transcripts. Our research questions
will guide the analysis of key themes emerging from the data.
An open-coding content analysiswill be used to understand the
role of mentors (objective 2) and types of socia support
provided in the forums (objective 3) [73]. We will note key
common meaning units (codes) around employment readiness,
social support, role of peer mentors, aspirations and expectations
of work environments, and co-creation of knowledge. A constant
comparative approach will be used until consensus is reached
among the research team on the final coding scheme. Several
strategies will be used to ensure rigor and trustworthiness
(transferability, dependability, conformability) of the qualitative
findingsincluding prolonged engagement, peer debriefing, and
rich descriptive accounts with quotes reflective of the range of
ideas expressed by participants [73,74].
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Combining Data

A mixed-method, embedded qualitative RCT design [52] will
help us understand any discrepancies between expected and
observed outcomes, provideinsight into participant experiences
and reasons for their preferences, explain how e-mentors
influenced employment readiness skills (for youth) and
empowerment (for parents), and what types of socia support
were provided. Our objectives combine quantitative and
qualitative data and we will follow the guidelines of embedded
qualitative RCT analysis [52,73-75]. Our findings will inform
the feasibility and initial efficacy of an e-mentor employment
readiness intervention for youth with physical disabilities. We
hypothesize that participantsin theintervention group will have
significantly higher career maturity scores, self-determination,
perceived social support, and family empowerment compared
to controls.

Discussion

Principal Findings

This project is timely and significant: the United Nations
Convention on Rights of Personswith Disabilities[76] stresses
the need for peopleto have opportunitiesfor freely chosen work
and accessto guidance programsand training. Thereiscurrently
alack of e-mentoring employment readiness interventions for
youth with physical disabilities. No RCTs have been conducted
on the feasibility and efficacy of online employment readiness
programs for youth with physical disabilities. The goal is for
thisinnovative approach to optimize vocational skillsfor youth
with disabilities.

Our research addresses several important gapsin the literature.
First, there is a lack of theory-driven, evidence-based
employment readiness interventions for youth with physical
disabilities. The few programs that do exist have not been
rigorously evaluated, have small samplesizes, and lack random
assignment and comparison groups [18,42]. Applying a
theoretical framework could help standardize the essential
ingredients of ajob readiness program including peer mentors
[7,37]. Second, most programs areinaccessibleto youth. Third,
although there are an increasing number of online peer support
programs, we have not seen any that are evidence-based in the
peer-reviewed literature that focus on employment readiness
for youth with physical disabilities. Fourth, littleisknown about
therole of peer-moderated online support versus un-moderated
support [43].

Conclusion

Although the intervention is being evaluated in the context of
youth with physical disabilities, it has potential to be used across
a range of other age groups and health conditions. Given that
people with disabilities are an under-represented population
within the labor market, the findings could help inform needed
supportsrelated to accessing employment for this diverse group.
Our intervention, co-created by a multi-disciplinary group of
researchers (community members, knowledge users, and policy
advisors), can serve as astepping-stone to greater accountability
and standardization of support services for students with
disabilities and has potentia for widespread implications as a
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cost-effective resource to supplement educational and vocational  programming for youth with disabilities.

Acknowledgments

This study was funded by a Social Sciences and Humanities Research Council (grant #435-2015-0568). We would like to thank
AbilityOnline and the staff, students, and volunteersin the TRAIL lab for their support in this project.

Authors Contributions

SL, JS, MK, and JL conceived the study and developed the initial study protocol. SL wrote the protocol for publication and
provided ongoing oversight for the data collection during the study. All authors read and approved the final protocol for publication.

Conflictsof Interest
None declared.

References

1. Burgstahler S, Bellman S. Differencesin perceived benefits of internships for subgroups of students with disabilities. J
Vocat Rehabil 2009;31:155-165. [doi: 10.3233/JV R-2009-0485]

2. Froy F. Locadl strategies for developing workforce skills. In: Froy F, Giguere S, Hofer A, editors. Designing Local Skills
Strategies. Paris: OECD Publishing; 20009.

3.  Statistics Canada. Health Status: Participation and Activity Limitation Survey Ottawa. Ottawa: Statistics Canada; 2008.

4.  Carter E, Trainor A, Ditchman N, Swedeen B, Owens L. Community-based summer work experiences of adolescents with
high-incidence disabilities. J Spec Educ 2009:1-15.

5. Trainor A, Lindstrom L, Simon-Burroughs M, Martin J, Sorrells A. From marginalized to maximized opportunities for
diverse youths with disabilities. Career Dev Except Individ 2008 Apr 22;31(1):56-64. [doi: 10.1177/0885728807313777]

6. Lindsay S. Discrimination and other barriers to employment for teens and young adults with disabilities. Disabil Rehabil
2011;33(15-16):1340-1350. [doi: 10.3109/09638288.2010.531372] [Medline: 21067349]

7.  Stinson JN, McGrath PJ, Hodnett ED, Feldman BM, Duffy CM, Huber AM, et a. An internet-based self-management
program with telephone support for adolescents with arthritis: a pilot randomized controlled trial. J Rheumatol 2010
Sep;37(9):1944-1952. [doi: 10.3899/jrheum.091327] [Medline: 20595280]

8. FraasM, Bellerose A. Mentoring programmefor adolescent survivors of acquired braininjury. Brain Inj 2010 Jan;24(1):50-61.
[doi: 10.3109/02699050903446781] [Medline: 20001483]

9.  Funnel MM. Peer-based behavioural strategiesto improve chronic disease self-management and clinical outcomes: evidence,
logistics, evaluation considerations and needs for future research. Fam Pract 2010 Jun;27 Suppl 1:i17-i22 [FREE Full text]
[doi: 10.1093/fampra/cmp027] [Medline: 19509083]

10. Lindsay S, Kingsnorth S, Mcdougall C, Keating H. A systematic review of self-management interventions for children and
youth with physical disabilities. Disabil Rehabil 2014;36(4):276-288 [FREE Full text] [doi: 10.3109/09638288.2013.785605]
[Medline: 23614359]

11. Campbell-Whatley GD. Mentoring students with mild disabilities. Interv Sch Clin 2016 Jul 27;36(4):211-216. [doi:
10.1177/105345120103600403]

12. Block P, Vanner EA, Keys CB, Rimmer JH, Skeels SE. Project Shake-1t-Up: using health promotion, capacity building
and a disability studies framework to increase self efficacy. Disabil Rehabil 2010;32(9):741-754. [doi:
10.3109/09638280903295466] [Medline: 20302442]

13. JersonB, D'Urso C, Arnon R, Miloh T, lyer K, Kerkar N, et al. Adolescent transplant recipients as peer mentors: aprogram
to improve self-management and health-related quality of life. Pediatr Transplant 2013 Nov;17(7):612-620. [doi:
10.1111/petr.12127] [Medline: 23905874]

14. Tindall J, Chatman H. Peer Mentor Narrative. 2010. St Louis job corps peer mentor and peer mediation students helping
students program URL : https.//supportservices.jobcorps.gov/sites/search/Pages/Results.aspx k=tindal | [accessed 2017-10-14]
[WebCite Cache ID 6uSnabgol ]

15. ShemK, Medel R, Wright J, Kolakowsky-Hayner SA, Duong T. Return to work and school: a model mentoring program
for youth and young adults with spinal cord injury. Spinal Cord 2011 Apr;49(4):544-548. [doi: 10.1038/sc.2010.166]
[Medline: 21135861]

16. Sword H, Hill K. National Center on Secondary Education and Transition. 2002. Creating mentoring opportunities for
youth with disabilities National Center on Secondary Education and Transition URL: http://www.ncset.org/publications/
viewdesc.asp?id=704 [accessed 2017-10-14] [WebCite Cache ID 6uSnni 7XZ]

17. Lindsay S, AdamsT, McDougall C, Sanford R. Skill development in an employment-training program for adolescentswith
disabilities. Disabil Rehabil 2012;34(3):228-237. [doi: 10.3109/09638288.2011.603015] [Medline: 21977978]

http://www.researchprotocols.org/2017/11/e215/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e215 | p.81
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.3233/JVR-2009-0485
http://dx.doi.org/10.1177/0885728807313777
http://dx.doi.org/10.3109/09638288.2010.531372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21067349&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.091327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20595280&dopt=Abstract
http://dx.doi.org/10.3109/02699050903446781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20001483&dopt=Abstract
http://europepmc.org/abstract/MED/19509083
http://dx.doi.org/10.1093/fampra/cmp027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19509083&dopt=Abstract
http://europepmc.org/abstract/MED/23614359
http://dx.doi.org/10.3109/09638288.2013.785605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23614359&dopt=Abstract
http://dx.doi.org/10.1177/105345120103600403
http://dx.doi.org/10.3109/09638280903295466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20302442&dopt=Abstract
http://dx.doi.org/10.1111/petr.12127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23905874&dopt=Abstract
https://supportservices.jobcorps.gov/sites/search/Pages/Results.aspx?k=tindall
http://www.webcitation.org/6uSnabqoL
http://dx.doi.org/10.1038/sc.2010.166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21135861&dopt=Abstract
http://www.ncset.org/publications/viewdesc.asp?id=704
http://www.ncset.org/publications/viewdesc.asp?id=704
http://www.webcitation.org/6uSnni7XZ
http://dx.doi.org/10.3109/09638288.2011.603015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21977978&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Lindsay et a

18. Barnfather A, Stewart M, Magill-Evans J, Ray L, Letourneau N. Computer-mediated support for adolescents with cerebral
palsy or spinabifida. Comput Inform Nurs 2011;29(1):24-33; quiz 34. [doi: 10.1097/NCN.0b013e3181f9db63] [Medline:
21099541]

19. Arnett J. Emerging adulthood: what it is and what it is good for. Soc Res Child Dev 2007:1-73. [doi:
10.1111/j.1750-8606.2007.00016.X]

20. Hanif S, PetersH, McDougall C, Lindsay S. A systematic review of vocational interventions for youth with physical
disabilities. Res Social Sci Disabil 2017;10:175-196.

21. Lindsay S, McDougall C, Menna-Dack D, Sanford R, Adams T. An ecological approach to understanding barriersto
employment for youth with disabilities compared to their typically developing peers: views of youth, employers, and job
counselors. Disabil Rehabil 2015;37(8):701-711. [doi: 10.3109/09638288.2014.939775] [Medline: 25014127]

22.  AntleBJ, Montgomery G, Stapleford C. The many layersof social support: capturing the voices of young people with spina
bifida and their parents. Health Soc Work 2009 May;34(2):97-106. [Medline: 19425339]

23. Lindsay S. Enablersand barriers affecting motor vehicle transportation for youth with physical disabilities: ascoping review.
In: Mitchell L, editor. Physical Disabilities: Perspectives, Risk Factors and Quality of Life. New York: Nova Science
Publishers, 2017:1-21.

24. Doren B, Yan M, Tu W. Key program features to enhance the school-to-career transition for youth with disabilities. Prev
Res 2013;20(2):11-14.

25.  Holmbeck GN, Johnson SZ, WillsKE, McKernon W, Rose B, Erklin S, et al. Observed and perceived parental overprotection
in relation to psychosocial adjustment in preadolescents with a physical disability: the mediational role of behavioral
autonomy. J Consult Clin Psychol 2002 Feb;70(1):96-110. [Medline: 11860060]

26. Francis G, Gross J, Turnbull A, Turnbull R. The family empowerment awareness training program: a mixed-method
follow-up. JVocat Rehabil 2013:39. [doi: 10.3233/JVR-130652]

27. DuBoisDL, Holloway BE, Valentine JC, Cooper H. Effectiveness of mentoring programsfor youth: ameta-analytic review.
Am JCommunity Psychol 2002 Apr;30(2):157-197. [doi: 10.1023/A:1014628810714] [Medline: 12002242]

28. PowersL, Sowers J, Stevens T. An exploratory randomized study of the impact of mentoring on the self-efficacy and
community-based knowledge of adolescents with severe physical challenges. J Rehabil 1995:41.

29. Southwick SM, Morgan CA, Vythilingam M, Charney D. Mentors enhance resilience in at-risk children and adolescents.
Psychoanal Ingq 2007 Apr 12;26(4):577-584. [doi: 10.1080/07351690701310631]

30. Daughtry D, Gibson J, Abels A. Mentoring students and professional s with disabilities. Prof Psychol Res Pr
2009;40(2):201-205.

31. LindstromL, Doren B, Post C, Lombardi A. Building career PATHS (Post school Achievement through higher skills) for
young women with disabilities. Career Dev Q 2013:61-339. [doi: 10.1002/].2161-0045.2013.00059.x/full]

32. Lindsay S, McPherson AC. Experiences of social exclusion and bullying at school among children and youth with cerebral
palsy. Disabil Rehabil 2012;34(2):101-109. [doi: 10.3109/09638288.2011.587086] [Medline: 21870932]

33. Lindsay S, Smith S, Bell F, Bellaby P. Tackling thedigital divide: Exploring theimpact of ICT on managing heart conditions
in adeprived area. Inform Comm Soc 2007 Feb;10(1):95-114. [doi: 10.1080/13691180701193127]

34. Nguyen HQ, Carrieri-Kohlman V, Rankin SH, Slaughter R, Stulbarg M S. Internet-based patient education and support
interventions: areview of evaluation studies and directions for future research. Comput Biol Med 2004 Mar;34(2):95-112.
[doi: 10.1016/S0010-4825(03)00046-5] [Medline: 14972630]

35. Zhang K, Peck K. The effects of peer-controlled or moderated online collaboration on group problem solving and rel ated
attitudes. CILT 2003 Oct 15;29(3). [doi: 10.21432/T2HSA3]

36. Eysenbach G, Powell J, Englesakis M, Rizo C, Stern A. Health related virtual communities and electronic support groups:
systematic review of the effects of online peer to peer interactions. BMJ 2004 May 15;328(7449):1166 [FREE Full text]
[doi: 10.1136/bmj.328.7449.1166] [Medline: 15142921]

37. Timmerman WJ. Let'slook at SSDI work evaluations. J Rehabil 1972;38(2):36-37. [Medline: 5010693]

38. Stout J, Novacheck T, Tervo R. Skill mastery of typically developing children using the Gillette Functional Assessment
Questionnaire: establishing standardsin preschoolers. Gait Posture 2009 Nov;52:80-81. [doi: 10.1016/j.gaitpost.2009.08.068]

39. Lenhart A, Madden M, Hitlin P. Teens and technology: youth are leading the transition to a fully wired and mobile nation.
Washington, DC: Pew Internet and American Life Project; Aug 27, 2005.

40. KyngésH. Support network of adolescents with chronic disease: adolescents perspective. Nurs Health Sci 2004
Dec;6(4):287-293. [doi: 10.1111/].1442-2018.2004.00207.X] [Medline: 15507049]

41. Hoey LM, leropoli SC, White VM, Jefford M. Systematic review of peer-support programs for people with cancer. Patient
Educ Couns 2008 Mar;70(3):315-337. [doi: 10.1016/.pec.2007.11.016] [Medline: 18191527]

42. Sandhu S, Veinot B, Embuldeniya G, Brooks S, Sale J, Huang S, et al. Peer-to-peer mentoring for individuals with early
inflammatory arthritis: feasibility pilot. BMJOpen 2013 Mar 01;3(3) [FREE Full text] [doi: 10.1136/bmjopen-2012-002267]
[Medline: 23457326]

43. Lindsay S, Smith S, Bellaby P, Baker R. The health impact of an online heart disease support group: a comparison of
moderated versus unmoderated support. Health Educ Res 2009 Aug;24(4):646-654. [doi: 10.1093/her/cyp001] [Medline:
19251770]

http://www.researchprotocols.org/2017/11/e215/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e215 | p.82

(page number not for citation purposes)


http://dx.doi.org/10.1097/NCN.0b013e3181f9db63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21099541&dopt=Abstract
http://dx.doi.org/10.1111/j.1750-8606.2007.00016.x
http://dx.doi.org/10.3109/09638288.2014.939775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25014127&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19425339&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11860060&dopt=Abstract
http://dx.doi.org/10.3233/JVR-130652
http://dx.doi.org/10.1023/A:1014628810714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12002242&dopt=Abstract
http://dx.doi.org/10.1080/07351690701310631
http://dx.doi.org/10.1002/j.2161-0045.2013.00059.x/full
http://dx.doi.org/10.3109/09638288.2011.587086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21870932&dopt=Abstract
http://dx.doi.org/10.1080/13691180701193127
http://dx.doi.org/10.1016/S0010-4825(03)00046-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14972630&dopt=Abstract
http://dx.doi.org/10.21432/T2HS43
http://europepmc.org/abstract/MED/15142921
http://dx.doi.org/10.1136/bmj.328.7449.1166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15142921&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5010693&dopt=Abstract
http://dx.doi.org/10.1016/j.gaitpost.2009.08.068
http://dx.doi.org/10.1111/j.1442-2018.2004.00207.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15507049&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2007.11.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18191527&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=23457326
http://dx.doi.org/10.1136/bmjopen-2012-002267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23457326&dopt=Abstract
http://dx.doi.org/10.1093/her/cyp001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19251770&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Lindsay et a

44. Edwards A. The moderator as an emerging democratic intermediary: the role of moderator in Internet discussions about
public issues. Infor Pol 2002:7-20.

45.  Sharf BF. Communicating breast cancer on-line: support and empowerment on the Internet. Women Health 1997;26(1):65-84.
[doi: 10.1300/J013v26n01_05] [Medline: 9311100]

46. Aviv R, Golan G. Pedagogical communication patternsin collaborative tele-learning. J Edu Technol Syst 1998:26-208.

47. Hannery K, Yovanoff P, Benz M, Kato M. Improving employment outcomes of individuals with disabilities through
short-term postsecondary training. Career Dev Transit Except Individ 2008:31-36.

48. LaGrecaAM, Bearman KJ, Moore H. Peer relations of youth with pediatric conditions and health risks: promoting social
support and healthy lifestyles. JDev Behav Pediatr 2002 Aug;23(4):271-280. [Medline: 12177575]

49. DennisC. Peer support within ahealth care context: aconcept analysis. Int JNurs Stud 2003 Mar;40(3):321-332. [Medline:
12605954]

50. Doull M, O'Connor A, Robinson V. Peer support strategies for improving the health and well-being of individuals with
chronic disease. Cochrane Database Syst Rev 2005:5352. [doi: 10.1002/14651858.CD005352]

51. Kram K. Phases of the mentor relationship. Acad Manag J 1983:26-625.

52. Pano Clark VL, Schumacher K, West C, Edrington J, Dunn LB, Harzstark A, et al. Practices for embedding an interpretive
qualitative approach within arandomized clinical trial. JMix Methods Res 2013 Jul;7(3):219-242. [doi:
10.1177/1558689812474372)

53. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth |, Petticrew M, Medical Research Council Guidance. Developing and
evaluating complex interventions: the new Medical Research Council guidance. BMJ 2008 Sep 29;337:a1655 [FREE Full
text] [Medline: 18824488]

54. Lindsay S, Fellin M. A systematic review of mentorship programs to facilitate transition to post-secondary education and
employment for youth and young adults with disabilities. Disabil Rehabil 2016 Jul;38(14):1329-1349. [doi:
10.3109/09638288.2015.1092174] [Medline: 26497325]

55. Lindsay S, Goodfellow A, Stergiou-KitaM, Kirsh B, Lero D. Inclusionary business practices for recruiting and retaining
people with disabilities: a scoping review. In: Physical Disabilities: Perspectives, Risk Factors and Quality of Life,. New
York: Nova Science Publishers; 2017.

56. Leck J, Elliott C, Bourgeois E, Kemp K. Mentoring a Diverse Workforce Knowledge Synthesis Final Report. Ottawa:
University of Ottawa; 2014.

57. LuncanD, Curran C, Gall C, Kingsnorth S, McDougall C, Menna-Dack D, et al. Family Facilitators and Youth Facilitators.
Toronto: Holland Bloorview Kids Rehabilitation Hospital; 2009.

58. Holland Blorview Kids Rehabilitation Hospital. Family Leader Training Program. Toronto: Holland Blorview Kids
Rehabilitation Hospital; 2014.

59. Shogren KA, Wehmeyer ML, Palmer SB, Soukup JH, Little TD, Garner N, et al. Understanding the construct of
self-determination. Assess Eff Interv 2008 Mar;33(2):94-107. [doi: 10.1177/1534508407311395]

60. Adestein D, Webster D. Cross-sectional, longitudinal and composite longitudinal data on the career maturity inventory
attitude scale. J Voc Behav 1979;14:102-111.

61. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric characteristics of the Multidimensional Scale
of Perceived Social Support. J Pers Assess 1990;55(3-4):610-617. [doi: 10.1080/00223891.1990.9674095] [Medline;
2280326]

62. Cohen J. A power primer. Psychol Bull 1992 Jul;112(1):155-159. [Medline: 19565683]

63. Hertzog MA. Considerations in determining sample size for pilot studies. Res Nurs Health 2008 Apr;31(2):180-191. [doi:
10.1002/nur.20247] [Medline; 18183564]

64. Nezu A, Nezu C, editors. Evidence-Based Outcome Research: A Practical Guide to Conducting Randomized Controlled
Trialsfor Psychosocial Interventions. New York: Oxford Press; 2008:A.

65. HsuL.Random assignment procedures. In: Nezu A, Nezu C, editors. Evidence-Based Outcome Research: A Practical
Guide to Conducting Randomized Controlled Trials for Psychosocia Interventions. New York: Oxford; 2008.

66. Zelen M. The randomization and stratification of patientsto clinical trials. J Chronic Dis 1974 Sep;27(7-8):365-375.
[Medline: 4612056]

67. CritesJ, Savickas M. Revision of the career maturity inventory. J Career Assess 1996;4(2):131-138.

68. Singh N, Curtis J, Ellis C, Nicholson M, Villani T, Wechsler H. Psychometric analysis of the family empowerment scale.
JEmot Behav Disord 1995;3(2):85-91.

69. Koren P, DeChillo N, Friesen B. Measuring empowerment in families whose children have emotional disabilities; a brief
guestionnaire. Rehabil Psychol 1992:305-321.

70. Dilmore TC, Rubio DM, Cohen E, Seltzer D, Switzer GE, Bryce C, et a. Psychometric properties of the mentor role
instrument when used in an academic medicine setting. Clin Trand Sci 2010 Jun;3(3):104-108 [FREE Full text] [doi:
10.1111/j.1752-8062.2010.00196.x] [Medline: 20590679]

71. Ragins B, McFarlin D. Perceptions of mentor rolesin the cross-gender mentoring relationships. J Vocat Behav
1990;8791(90):0048-0339. [doi: 10.1016/0001-]

72. Drupal. 2014. URL: https://www.drupal.org/ [accessed 2017-10-14] [WebCite Cache ID 6uDWbiUMJ]

http://www.researchprotocols.org/2017/11/e215/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e215 | p.83

(page number not for citation purposes)


http://dx.doi.org/10.1300/J013v26n01_05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9311100&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12177575&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12605954&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD005352
http://dx.doi.org/10.1177/1558689812474372
http://europepmc.org/abstract/MED/18824488
http://europepmc.org/abstract/MED/18824488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18824488&dopt=Abstract
http://dx.doi.org/10.3109/09638288.2015.1092174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26497325&dopt=Abstract
http://dx.doi.org/10.1177/1534508407311395
http://dx.doi.org/10.1080/00223891.1990.9674095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2280326&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565683&dopt=Abstract
http://dx.doi.org/10.1002/nur.20247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18183564&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4612056&dopt=Abstract
http://europepmc.org/abstract/MED/20590679
http://dx.doi.org/10.1111/j.1752-8062.2010.00196.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20590679&dopt=Abstract
http://dx.doi.org/10.1016/0001-
https://www.drupal.org/
http://www.webcitation.org/6uDWbiUMJ
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Lindsay et a

73.
74.

75.

76.

77.

Grbich C. Qualitative Data Analysis. London: Sage Publications; 2007.

Krefting L. Rigor in qualitative research: the assessment of trustworthiness. Am J Occup Ther 1991 Mar;45(3):214-222.
[Medline: 2031523]

Creswell J, Shope R, Clark P, Green D. How interpretive qualitative research extends mixed methods research. Res Sch
2006;13(1):1-11.

United Nations Division for Social Policy and Development Disability. Convention on the Rights of Persons With Disabilities.
2010. URL: https://www.un.org/devel opment/desa/di sabiliti es/conventi on-on-the-rights-of -persons-with-disabilities.html
[accessed 2017-10-14] [WebCite Cache ID 6uSt38a2l ]

Lindsay S, Smith S, Baker R, Bellaby P. The health impact of an online heart disease support group: A comparison of
moderated vs unmoderated support. Health Education Research 2009;24(4):646-654.

Abbreviations

RCT: randomized controlled trial
e-mentor: electronic mentor
e-mentoring: electronic mentoring

Edited by G Eysenbach; submitted 12.05.17; peer-reviewed by K Ng, N Pefile, S Sweet, C Backman; comments to author 15.07.17;
revised version received 17.07.17; accepted 21.07.17; published 16.11.17.

Please cite as:

Lindsay S, Stinson J, Stergiou-Kita M, Leck J

Improving Transition to Employment for Youth With Physical Disabilities: Protocol for a Peer Electronic Mentoring Intervention
JMIR Res Protoc 2017;6(11):€215

URL: http://www.researchprotocols.org/2017/11/e215/

doi:10.2196/resprot.8034

PMID: 29146566

©Sdly Lindsay, Jennifer Stinson, Mary Stergiou-Kita, Joanne Leck. Originaly published in JMIR Research Protocols
(http://www.researchprotocols.org), 16.11.2017. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
inany medium, provided the origina work, first published in IMIR Research Protocols, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.researchprotocols.org, aswell asthis copyright and licenseinformation
must be included.

http://www.researchprotocols.org/2017/11/e215/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e215 | p.84

RenderX

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2031523&dopt=Abstract
https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities.html
http://www.webcitation.org/6uSt38a2L
http://www.researchprotocols.org/2017/11/e215/
http://dx.doi.org/10.2196/resprot.8034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29146566&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Setoet a

Protocol

Self-Management and Clinical Decision Support for Patients With
Complex Chronic Conditions Through the Use of
Smartphone-Based Telemonitoring: Randomized Controlled Trial
Protocol

Emily Seto"?, PhD; Patrick Ware', MPH; Alexander G Logan®**°, MD; Joseph A Cafazzo™*®, PhD; Kenneth R
Chapman’, MD; Phillip Segal®, MD; Heather J Ross’, MD

Linstitute of Hedlth Poli ¢y, Management and Evaluation, University of Toronto, Toronto, ON, Canada
2Centre for Global eHealth Innovation, Techna Institute, University Health Network, Toronto, ON, Canada
3L unenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, ON, Canada

4Division of Nephrology, Mount Sinai Hospital, Toronto, ON, Canada

SDivision of Nephrology, University Health Network, Toronto, ON, Canada

8Institute of Biomaterials and Biomedical Engineering, University of Toronto, Toronto, ON, Canada
"Asthmaand Airway Centre, University Health Network, Toronto, ON, Canada

8Division of Endocrinol ogy, University Health Network, Toronto, ON, Canada

ed Rogers Centre of Excellence for Heart Function, University Health Network, Toronto, ON, Canada

Corresponding Author:

Emily Seto, PhD

Institute of Health Policy, Management and Evaluation
University of Toronto

155 College Street, 4th Floor, Suite 425

Toronto, ON,

Canada

Phone: 1 416 669 9295

Email: emily.seto@utoronto.ca

Abstract

Background: Therising prevalence of chronic illnesses hinders the sustainability of the health care system because of the high
cost of frequent hospitalizations of patientswith complex chronic conditions. Clinical trials have demonstrated that tel emonitoring
can improve health outcomes, but they have generally been limited to single conditions such as diabetes, hypertension, or heart
failure. Few studies have examined the impact of telemonitoring on complex patients with multiple chronic conditions, although
these patients may benefit the most from this technol ogy.

Objective: Theaim of this study isto investigate the impact of a smartphone-based telemonitoring system on the clinical care
and health outcomes of complex patients across several chronic conditions.

Methods: A mixed-methods, 6-month randomized controlled trial (RCT) of a smartphone-based telemonitoring systemisbeing
conducted in specialty clinics. The study will include patients who have been diagnosed with one or more of any of the following
conditions: heart failure, chronic obstructive pulmonary disease, chronic kidney disease, uncontrolled hypertension, or
insulin-requiring diabetes. The primary outcome will be the health status of patients as measured with SF-36. Patients will be
randomly assigned to either the control group receiving usual care (n=73) or the group using the smartphone-based telemonitoring
system in addition to usual care (n=73).

Results: Participants are currently being recruited for thetrial. Data collection is anticipated to be completed by thefall of 2018.
Conclusions: This RCT will be among the first trials to provide evidence of the impact of telemonitoring on costs and health
outcomes of complex patients who may have multiple chronic conditions.

Trial Registration: International Standard Randomized Controlled Triadl Number (ISRCTN): 41238563;
http://www.isrctn.com/| SRCTN41238563 (Archived by WebCite at http://www.webcitation.org/6ug2Sk0af) and Clinicaltrials.gov
NCT03127852; https://clinicaltrials.gov/ct2/show/NCT03127852 (Archived by WebCite at http://mww.webcitation.org/6uvjNosBC)
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Introduction

Patients with chronic illnesses, particularly those with multiple
chronic conditions (MCCs), face numerous challenges in the
self-management of their conditions, including complex decision
making, varying and often conflicting clinical management
advice, and frequent hospitalizations. A 2011 Canadian Ingtitute
for Health Information study found that 3 out of 4 Canadians
aged 65 years and older reported having at least one chronic
condition, whereas 1 in 4 seniors reported having 3 or more
conditions [1]. Although 75% of all health care costs are solely
devoted to managing chronic illnesses, 5% of the population
who are patients with complex conditions consumes more than
50% of all dollars devoted to health care[2]. With theincreasing
prevalence of chronicillnessesand MCCs|[1], the sustainability
of our health care system is threatened. However, through
enhanced patient self-care and clinicad management,
considerable reductions in health care spending and improved
health outcomes could be achieved.

Digital health tools may empower patients and their informal
caregivers (ie, family and friends) in more effective
self-management of MCCs and serve as a critical decision
support tool for their health care providers (HCPs). In particul ar,
telemonitoring enables patients to track their vital signs and
symptoms and to receive automated self-care instructions. The
automated instructions can be based on current physiological
measurements, self-monitored symptoms, and readily analyzed
trends in both [3]. Automated real-time alerts and frequently
collected and analyzed physiological data can also support
clinical decisionsby HCPs[3].

A growing body of research on telemonitoring interventions
exists, but it focuses on single conditions such as diabetes,
hypertension, or heart failure (HF) [4-6]. Several studies and
systematic reviews have shown that the use of telemonitoring
interventions for the management of chronic conditions leads
to positive health outcomes and significant reductionsin health
care costs [7-11]. Contradictory studies that did not find
improvements often had interventions that excluded a self-care
component, were difficult to use, were not adhered to by
patients, or did not target the most frequently hospitalized
patients [12-16]. Due to the added complexity involved, few
studies have investigated the application of telemonitoring to
high-risk patients with MCCs, although these patients may
benefit the most from such an intervention [17-22].

http://www.researchprotocols.org/2017/11/e229/

This randomized controlled trial (RCT) will investigate the use
of a smartphone-based telemonitoring system for the
management of complex patients. Complex patients will be
defined as those who are at high risk for hospitalization,
exacerbations of their chronic conditions, and disease
progression, as well as patients with MCCs. Specificaly,
patients with HF, chronic obstructive pulmonary disease
(COPD), uncontrolled hypertension, chronic kidney disease
(CKD), insulin-dependent diabetes, and combinations of these
chronic conditionswill be included in the study because of the
high prevalence and costs associated with these conditions. The
central research question is as follows: what is the impact of a
smartphone-based telemonitoring system for patients with
complex chronic illnesses on health status (with SF-36 as the
primary outcome measure)? Secondary outcome measureswill
include cost, self-management, clinical management, health
outcomes, and health service utilization.

Methods

Resear ch Ethics Board Approval

This study has received approval from the Research Ethics
Board at the University Health Network (15-9995-BE) and
Mount Sinai Hospital (MSH REB 16-0093-E).

Patient Inclusion and Exclusion Criteria

The patient inclusion and exclusion criteria are provided in
Textboxes 1 and 2, respectively.

Patient Recruitment

Patients will be recruited during regularly scheduled visits to
the University Health Network or Mount Sinai Hospital clinics
associated with their chronic illnesses. After the clinician
determines that the patient is eligible for recruitment, the
clinician will ask the patient if they are willing to speak to the
study coordinator regarding the study. All eligible participants
based on the inclusion and exclusion criteria will be asked to
sign awritten consent form before being enrolled in the study.
After the randomization into the intervention or control groups,
the study coordinator will providethe patientsin theintervention
group and, if appropriate, their caregivers with training on the
telemonitoring system. Patients will be compensated Can $24
for their participation in the study, which will cover the cost of
parking for one clinic visit.
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Textbox 1. Inclusion criteria of patients for the study.

o Adults (aged 18 years or older)
«  Diagnosed with one or more of the following and with the indicated criteria:
o Heartfalure (HF)

« Followed by acardiologist at the Ted Rogers Centre of Excellence for Heart Function, University Health Network, who hasthe primary
responsibility for management of the patient’s HF

«  Reduced gection fraction (EF<0.40)

«  Chronic obstructive pulmonary disease (COPD)

«  Followed by arespirologist at the Asthmaand Airway Centre, University Health Network, who has primary responsibility for management
of the patient’s COPD

«  Spirometrically confirmed diagnosis of COPD of Global Initiative for Chronic Obstructive Lung Disease (GOLD) stage Il or higher
(defined as postbronchodilator forced expiratory volumein 1 s[FEV 1] <80% predicted and FEV 1/FVC ratio <70%, where FVC isthe

forced vital capacity)
«  Smoking history of >=20 pack-years or homozygous alpha-1 antitrypsin deficiency

«  Prescribed an action plan for the early self-treatment of acute exacerbations

« Uncontrolled hypertension

« Followed by a hypertension specidlist at the Mount Sinai Hospital, who has primary responsibility for management of the patient’'s
hypertension

«  For patients without diabetes: blood pressure =2140/90 mmHg auscultatory (manua measurement) or =135/85 mmHg oscillometric
(automated measurement)

«  For patients with diabetes: blood pressure >130/80 mmHg

«  Ontwo or more blood pressure lowering medications

o Diabetes

»  Followed by an endocrinologist at the University Health Network, who has primary responsibility for management of the patient’s
diabetes

« Insulin-requiring diabetes (Type 1 or Type 2)

«  Performing self-capillary glucose monitoring

«  Chronic kidney disease (CKD)

« Followed by a hypertension specidlist at the Mount Sinai Hospital, who has primary responsibility for management of the patient’'s
CKD

*  Grade 3b-5 (estimated glomerular filtration rate<45 mL/1.73 m?)

«  Must have uncontrolled hypertension

« Patient or their caregiver speaks and reads English adequately to provide informed consent and understand the text prompts in the smartphone
app

«  Ability to comply with instructions using the telemonitoring system (eg, able to stand on the weighing scale and able to answer symptom questions)
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Textbox 2. Exclusion criteria of patients for the study.

Seto et d

Exclusion criteria

«  Patients on mechanical circulatory support

«  Patientson the heart transplant list

«  Terminal diagnosis with life expectancy <1 year
«  Dementiaor uncontrolled psychiatric illness

« Resident of along-term care facility

« Ondidyss

« Unableto provide informed consent

« Unableto speak or read English

To peform the randomization, the Web-based
computer-generated randomization tool, Research Randomi zer
(Socia Psychology Network, USA, [23]) will be used to
generate the segquence of intervention and control group
allocation. The study coordinator performing the recruitment
will be blinded until the patient has consented to participate.
After obtaining consent, the study coordinator will take the top
card of the prepared stack of randomization cards and will tell
the patient if they are in the intervention or control group. The
participantswill be block randomized (blocks of 4) and stratified
into groups according to their primary condition (HF, COPD,
hypertension, and diabetes). The HF group will further be
stratified on the basis of New York Heart Association (NYHA)
classification (NYHA class 2-3, NYHA class 4), the
hypertensive patientswill be stratified to those with and without
diabetes, and the hypertensive patients will also be stratified to
those with and without CKD. The dtratification of the
hypertensive patients is performed because the coordination of
clinical management for the combination of hypertension and
CKD and of hypertension and diabetes was established between
specialists who were willing to participate in this study.

In addition to asking patients whether they are interested in
participating in the study during their regularly scheduled clinic
visit, an additional recruitment strategy may be employed to
speed up patient enrolment. The research study coordinator, an
independent third party who is not part of the clinical careteam,
will generate an eligible patient mail-out list. This list will be
derived from the patient roster at the clinics. The list will be
screened and verified by the clinic nurses/physicians to ensure
appropriateness as determined by the study inclusion criteria.
The research coordinator will mail-out an invitation letter
including a study description and consent form. The study
coordinator will arrange atime to discuss in person or over the
phone with patientsinterested in learning more about the study.

http://www.researchprotocols.org/2017/11/e229/

Sample Size Calculation

The primary outcome measure SF-36 was used to conduct a
sample size calculation. Assuming a moderate effect size on
the general health dimension of SF-36 of 10.5 points [24], a
score of 57+21 for the control group [25], 80% power, and
Cronbach a pha=.05 (two-sided), the sample size per group was
calculated to be 63. Assuming that 15% of patientswill belost
to follow-up (including mortality) [26,27], the sample size per
group is 73. Hence, 146 patientswill be enrolled during thetrial
and randomized 1:1 into control and telemonitoring groups.

Telemonitoring System

The telemonitoring system, named Medly, will enable patients
with complex chronic illnesses, including MCCs, to take
clinicaly relevant physiological measurements with wireless
home medical devicesand to answer symptom questions on the
smartphone (Figure 1). The measurementswill be automatically
and wirelessly transmitted to the smartphone and then to adata
server. Specifically, patients with HF will monitor daily weight
(A& D Medical Bluetooth weighing scales), blood pressure/heart
rate (A& D Medica Bluetooth blood pressure monitors), and
symptoms; patients with COPD will provide self-reported
symptoms; hypertensive patients will monitor their blood
pressure; patients with diabetes will monitor blood sugar levels
(iBGStar Bluetooth blood glucose meters); and patients with
CKD will monitor blood pressure. Automated self-care
instructions or messages that have been carefully developed
with health care speciaists will be sent to the patient based on
the readings and reported symptoms [28]. If there are signs of
deteriorating health of a patient, an alert will be sent to a
clinician responsible for the particular chronic condition of
concern in the respective specialty clinic(s) as appropriate. All
the relevant patient data will be sent to the clinicians via an
email alert, and they will be able to access historical and
trending data of their patients through a secure Web portal.
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Figure1l. Medly app screenshots.
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heart rate
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symptoms

Study Design

The control group will receive usual care, and the intervention
group will receive usual care plus the telemonitoring
intervention. Both groups will be followed for 6 months. Each
intervention study participant will be provided with a
smartphone. This phone will be loaded with the app and a
limited data plan to enable data transfer. Patients will also be
provided with relevant home medical monitoring devices (eg,
weighing scales and blood pressure monitors for patients with
HF, and blood pressure monitors for hypertensive patients).
Patients will be asked to take measurements and record
symptoms at a specified frequency at their homes. Home
measurement frequency depends on the specific chronic
condition(s). Patients with HF and COPD are generally asked
to take daily measurements, whereas patients with hypertension
and CKD take blood pressure readings several times per week
as specified by the algorithm developed in conjunction with
specidlists. Patients with diabetes will be asked to follow the
frequency of blood glucose measurements as recommended by
their endocrinologist. Patientswill be notified when they should
take measurements at home through the smartphone app.
Patient-specific baseline information will be entered into the
telemonitoring system dashboard, such as an individual target
weight range, target blood pressure range, medication list, and
COPD action plan, before the patient starts using Medly at home.

Outcome M easures

The primary outcome will be health status as measured with
SF-36 because this metric will be relevant to al chronic

http://www.researchprotocols.org/2017/11/e229/
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Answer Symptom
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Questionnaires for
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Review
View trends and
identify patterns.
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how are you feeling?

have you fainted?

if you have an ICD,
has it gone off?

has your breathing
at night worsened?

do you have more chest
pain than usual?

are you more tired
than usual?

conditions under investigation. A secondary outcome measure
will be the cost (from the health system and patient
perspectives). The cost of headth care will include
hospitalizations, emergency department (ED) visits, clinic visits,
medications, and the telemonitoring program as relevant to the
different chronic illnesses. Disease-specific subanalyses on cost
will aso be conducted.

Other secondary outcome measures will include combined
hospitalization for any reason or death from any cause within
6 months after enrolment, hospitalization, mortality, days in
hospital, number of ED and clinic visits, and medications.
Secondary outcome measures will also include general quality
of life as measured by the EuroQol 5D-RL, anxiety and
depression as measured with the Hospital Anxiety and
Depression Scale[29], and patients' self-efficacy to self-manage
their disease as measured with the Self-Efficacy for Managing
Chronic Disease Scale [30]. See Table 1 for the assessment
schedule.

The disease-specific outcome measures (generally obtained as
standard of care) are listed below:

« Heart failure (HF)
«  Left ventricular gjection fraction
«  Brain natriuretic peptide
»  Sdf-careasmeasured by the Self-Care of Heart Failure
Index [31]
»  HF-specific quality of life as measured by Minnesota
Living with Heart Failure Questionnaire [32]
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- Shortnessof breath asmeasured using avisual analogue
scale for dyspnea

- Blood work: creatinine,
hemoglobin, and urate

»  Prognostic score as determined by the Seattle Health
Failure Model (requires. age, gender, NYHA class,
weight, gection fraction, systolic blood pressure,
medication list [including diuretics], lab results
[hemoglobin, lymphocytes, uric acid, total cholesteral,
and sodium], and QRS interval)

sodium,  potassium,

«  Chronic obstructive pulmonary disease (COPD)

»  Pre- and postbronchodilator-forced expiratory volume
inls

- Symptoms score from the telemonitoring system

»  COPD Assessment Test score [33]

- COPD-specific knowledge after 6 months of app usage
as measured by the Bristol COPD Knowledge
Questionnaire [34]

- Patient self-efficacy at 6 months as measured by the
COPD Self-Efficacy Scale[35]

»  COPD severity as measured by the BODE Index [36]
at 6 months

» Annualized exacerbation rate categorized as mild
(managed in the ambulatory setting), moderate
(requiring emergency room care), or severe (requiring
hospital care)

«  Chronic kidney disease (CKD)
- Estimated glomerular filtration rate
- Symptoms score from the telemonitoring system
- Blood pressure as measured by an automatic blood
pressure monitor

«  Hypertension

- Blood pressure as measured by the blood pressure
monitor at the clinic using an automated device such
as BpTRU and at home with the home blood pressure
monitor provided. The latter involves patients
measuring their blood pressure at home using a
validated Bluetooth-enabled home blood pressure
device twice in the morning and twice in the evening
daily for 7 consecutive days. The second reading values
will be averaged and the mean of the 14 readings will
be used to compare baseline and exit values to assess
mean change.

« Diabetes
» Hemoglobin A,
»  Frequency and severity of hypoglycemia

Data Acquisition

Number of hospitalizations, daysin hospital, number of ED and
clinic visits, and medications will be determined through the
hospital electronic medical records and a manual chart review
of all participants’ clinical records. Number of hospitalizations,
days in hospital, and ED visits will be verified by patient
participants through self-report with the hel p of aquestionnaire.
The cost of theintervention will betracked, including equipment
costs and human resources for clinical support, technical
support, and program management. Standard cost values for a
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day in hospital, ED visit, etc will be used to estimate net cost
savings or expenditures. Values for pre- and posttrial health
outcome measures (eg, blood test results) will be obtained
through hospital clinical records or through the Medly database
for symptoms. Pre- and follow-up questionnaires (baseline,
1-month, and 6-months) will be administered to both control
and intervention groups that contain the validated survey tools
listed above. Participants will be able to complete the
guestionnaires at the clinic or completeit at home. Participants
who choose to complete the questionnaire at homewill be given
aprepaid self-addressed envel opeto mail the questionnaire back
to the study team. The 1-month questionnaire will be given to
participants upon enrolment with instructions to complete the
guestionnaire 1 month after starting thetrial and to mail it back
to the study team using the prepaid envelope. The study
coordinator will call each participant in the 1-month period to
remind participants to complete the questionnaire. Usage data,
in terms of adherence to taking measurements and use of the
different features, will also be data mined from the servers.

In addition to the quantitative metrics, all participants will be
asked basic questions such as their self-care practice and their
thoughts on telemonitoring at the start of the study. A subgroup
of the intervention arm will also be interviewed individually to
assess their experiences and perceptions regarding the use of
Medly at the end of the study. The number of patients that will
be interviewed will depend on when saturation of information
isreached, typically 15-20 participants. The interviews will be
conducted in a quiet and private space within a clinic (eg,
consultation room or education room). Before the interview,
participants will be informed that notes will be taken and they
will be audiotaped for data analysis. The cliniciansinvolved in
the trial will also be asked to participate in interviews to
determine their perceptions of Medly.

Data Analysis

For the primary analyses, posttrial data and change scores will
be compared between the control and intervention groupsusing
independent Student t test and Mann—Whitney test (for normally
and not normally distributed data, respectively) based on
intention-to-treat. Paired Student t test and Wilcoxon signed
rank test will be performed to compare baseline and poststudy
data within the control and telemonitoring groups. Secondary
analyses seeking to assess the impact of the telemonitoring
system over time by incorporating the 1-month time point will
be analyzed using general linear mixed model procedures.
Randomization of study participants should yield an equal
distribution of possible confounding variables. However,
adjustments may be required for unexpected variations in the
baseline characteristics between groups (eg, age and gender).
Similarly, depending on the combinations of diseases of the
participants, subgroup anayses may be performed. All statistical
analyses will be performed using the statistical software app
SPSS (IBM Corporation, USA).

The cost evaluation will be performed by comparing any savings
through reductions in hospitalization, emergency, and clinic
visits through the use of the intervention. This will further
include amortizing the equipment costs and factoring in
additional clinical, technical, and management resources. An
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analysisof indirect costswill also be performed, including such  transcripts independently and will discuss the themes until a
factors such as days absent from work. consensusisreached. The software program NVivo will beused
to help organize the themes (QSR International, Doncaster,

Interview data will be analyzed using a conventional content Victoria, Australia).

analysis approach [37]. Two researchers will analyze the

Table 1. Schedule of outcome assessments. X represents that datais collected for the specified outcome measure at that time point.

Qutcome measures Baseline 1 month 6 months

Questionnaires
SF-36 (primary outcome)
Demographics

EuroQol 5D-5L

Hospital Anxiety and Depression Scale

Self-Efficacy for Managing Chronic Disease Scale

Self-Care of Heart Failure Index (only for patients with HF?)

Minnesota Living with Heart Failure Questionnaire (only for patients with HF)

Visual analogue scale (only for patients with HF)

COPDP Assessment Test (only for patients with COPD)
Bristol COPD Knowledge Questionnaire (only for patients with COPD)

X X X X X X X X X X X

X X X X X X X X X

BODE Index (COPD only)
Health service utilization
Number of hospitalizationsin the previous 6 months

Number of daysin hospital in the previous 6 months

Number of EDC visitsin the previous 6 months

X X X X
|
X X X X

Number of clinic visitsin the previous 6 months
HF-specific clinical outcomes
Left ventricular gjection fraction
Brain natriuretic peptide
Blood work: creatinine, sodium, potassium, hemoglobin, urate

Seattle Health Failure Model

X X X X
X X X X

COPD-gpecific clinical outcomes
Pre- and postbronchodilator (FEV1)d X _ X
Exacerbation rate in the previous 6 months X — X

CK D€ -speific clinical outcomes

Estimated glomerular filtration rate X —

Blood pressure X —
Hypertension-specific clinical outcomes

Blood pressure X — X
Diabetes-specific clinical outcomes

Hemoglobin A4 X — X

Frequency and severity of hypoglycemiain the previous 6 months X — X

3HF: heart failure.

PCOPD: chronic obstructive pulmonary disease.
®ED: emergency department.

dFEVl: forced expiratory volumein 1s.

€CKD: chronic kidney disease.
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Results

Participants are currently being recruited for the trial. Due to
longer than anticipated devel opment of the Medly platform, the
telemonitoring system could not berolled out to patients across
various chronic diseases as originally intended. Medly has been
rolled out for patients with HF, and the functionality for
telemonitoring of patients with hypertension is anticipated to
be available by the end of 2017. Functionality for telemonitoring
of the remaining chronic diseases will follow. As of November
1, 2017, atotal of 60 patients with HF have been recruited into
the trial. Data collection is anticipated to be completed by the
end of 2018.

Discussion

Principal Findings

ThisRCT aimsto investigate theimpact of asmartphone-based
telemonitoring system on patients with complex chronic
conditions, including those with MCCs. The mixed methods
design of the trial will enable triangulation from a variety of
data sources, including questionnaires, chart reviews, and
interviews.

Evidence from previous trials indicate that positive health
outcomes are achievable from telemonitoring, particularly for
patients who have the most severe conditions. However, very
few clinical trials have been conducted to investigate theimpact
of telemonitoring acrossMCCs[17-22]. Thisislargely because
of the following three reasons:

First, it is difficult to develop a telemonitoring platform that
can be tailored to effectively manage several combinations of
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chronic conditions because of the disparate needs of different
chronic conditions. We have used our experience of over 10
years of designing, developing, and evaluating appsfor chronic
disease management using a user-centred design process to
develop the Medly platform.

Second, determining appropriate outcome measures that are
appropriate across MCCsis difficult because many metrics are
disease specific. For example, reduction in hospitalization may
be the primary goal of telemonitoring of patients with HF but
would not be a suitable measure for chronic diseases such as
hypertension. Therefore, health status as measured by SF-36
was chosen as the primary outcome measure because it is
relevant to all interested chronic conditions.

Third, performing a trial of patients with MCCs requires
coordination of several specidlities that are typically not
integrated and do not have ideal communication channels
between them. For our clinical trial, we have clinical specialists
as part of the research team who will be managing the patient
participants. These clinical specialists are very familiar with
the telemonitoring system and have already worked together in
the past to coordinate care for certain complex patients.

Significance of Research

Patients with multiple chronic illnesses account for the largest
expenditure of health care dollars and require the most support
to manage their complex conditions. This RCT will be among
the first to provide evidence of the impact of telemonitoring on
costs and health outcomes of complex patients who may have
MCCs. We anticipate that our health app for the management
of MCCs will be a cost-effective and scalable tool that will
improve health outcomesand quality of life, while empowering
and reassuring patients and their informal caregivers.
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Abstract

Background: Eight-week mindfulness-based interventions (MBIs) have a beneficial impact on mental health and well-being
in adolescentswith chronic health conditions. Usually delivered in person in agroup setting, these programs are difficult to access
for teens with disabilities or who do not have in-person MBIs available in their communities.

Objective: This paper outlines the rationale, development, and design of a randomized controlled trial comparing the effects
of an MBI delivered in person or viaeHeal th in adolescentswith achronic iliness. Quantitative outcomeswill include mindfulness
skills acquisition (primary outcome), effects of the MBI on self-reported mood, anxiety, self-esteem, illness perception, and
physiological stress (via salivary cortisol), and qualitative outcomes will include individual practice, participant appreciation,
and adaptation of the MBI for eHealth.

Methods: Thisisarandomized noninferiority mixed methods study comparing 2 MBI arms: in-person and eHealth. Participants
are eligible to participate if they are aged 13 to 18 years, have adiagnosis of chronic medical condition, live close enough to the
recruitment hospital to participate in the in-person arm of the study, and are currently followed by a health care provider. Each
participant will receive an adapted 8-week MBI delivered either in person at atertiary pediatric hospital or viaasecure audio-visual
platform allowing group interactionsin real time. Groupswill be facilitated by 2 experienced mindfulness providers. Quantitative
and qualitative data will be collected through standardized research questionnaires administered via a secure, youth-friendly
online platform and through semistructured interviews, participant log books, facilitator log books, and salivary cortisol analysis.
Qualitative data will be analyzed using a grounded theory model.

Results. Datacollection is currently underway. Data analysis, manuscript writing, and additional publications are expected to
be completed in the winter and spring of 2018.
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Conclusions: Based on previous results from in-person trials conducted in adolescents and eHealth trials conducted in adults,
we anticipate that both modes of delivery will significantly improve mindfulness skills acquisition, mood, anxiety, self-esteem,
illness perception, and stress and that the magnitude of the effects will be correlated to the level of home practice. We predict
that participantsin both arms will show similar levels of home practice and that both modes of delivery will have high levels of
feasibility and acceptability. If successful, this study could provide evidence for the use of eHealth in the delivery of 8-week
MBIsinclinical adolescent populations, potentially increasing availability to MBIsfor alarge group of youth with mobility issues
or living away from large urban centers.

Trial Registration: ClinicalTrials.org NCT03067207; https://clinicaltrials.gov/ct2/show/NCT03067207 (archived by WebCite
at http://lwww.webcitation.org/6v4ZK 8RBH)

(JMIR Res Protoc 2017;6(11):€241) doi:10.2196/resprot.7700
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mindful ness; meditation; chronic illness; adolescent; eHealth; randomized; protocol

Introduction

Chronic illnesses in adolescents are common and have
significant repercussions on normal devel opment and well-being
[1]. For instance, adolescents with chronic health conditions
may experience challenges in negotiating the tasks of
adol escents, such asthe achievement of independence, and often
report frustration with the management of their condition [2].
It is estimated that approximately 30% of adolescents have at
least one moderate or severe chronic health condition such as
asthma, depression, or diabetes [3]. Chronic illness can impact
mental health, brain development, sleeping patterns, social
functioning, school performance, and family relationships [4].
Emerging research shows that teen-adapted mindful ness-based
interventions (MBIs) can provide important benefits in these
areas and be a useful adjunct in the treatment of chronic health
conditions [5]. Drawing from meditation practices rooted in a
number of Buddhist traditions, most contemporary forms of
mindfulness meditation studied in the setting of clinical research
are presented in a secular context and seek to promote
purposeful and nonjudgmental awareness of one's thoughts,
feelings, and bodily sensations [6]. Research performed in the
elementary and high school systems has shown that MBIshave
a positive impact on mood, anxiety, and resilience, as well as
cognitive and social-emational devel opment [7-9]. High-quality
data in clinical youth populations is emerging and suggests
similar results [10-17].

There has been a recent increase in the number of moderated
and self-directed eHealth resources promoting well-being in
adults and youth [18]. Research has shown that MBIsfor adults
with chronic diseases, delivered viaphone or the Internet, have
excellent feasibility and positive effects on mood and life
satisfaction [19-21]. Building on the results of promising
in-person pilot trials showing high validity and acceptability
among adolescent study participants [11,12,15,22-28], our
research will address the critical barrier of accessto MBIs by
exploring anew avenue for youth—eHealth—with the objective
of offering equal opportunities to adolescents with reduced
mobility duetoillness or disability or who live in areas making
it difficult or impossible for them to access in-person
mindful ness groups.

To our knowledge, to date, the feasibility, acceptability, and
effectiveness of youth-adapted in-person and eHedth

http://www.researchprotocols.org/2017/11/e241/

mindful nessinterventions has not been compared head-to-head
inaclinical youth population. Thereisalso aclear need for the
development and adoption of eHealth interventions to support
children and youth in challenging contexts such as chronic
illnesses. Adolescentsliving in rural or underserved areas have
a lower degree of access to quality care, which can adversely
impact their well-being [29]. For example, arecent systematic
review of psychological interventionsfor adol escents and young
adults living with chronic illnesses emphasizes the importance
of conducting high-quality randomized studies exploring new
ways to support young people with chronic health conditions
[30].

This article outlines the rational e, development, and design of
arandomized controlled trial comparing the effects of an MBI
delivered in person or viaeHealth in adol escents with a chronic
illness. Our primary aim is to compare the impact of an MBI
for adolescents with chronic health conditions delivered either
in person or via eHealth on mindfulness skills acquisition with
the overarching goal of setting the stage for alarger multicenter
trial within this population. The secondary objectives are to
gather quantitative data on the effects of the MBI related to
mood, anxiety, self-esteem, illness perception, stress (via
sdlivary cortisol), and qualitative data on individual practice,
adaptation of the MBI for eHealth, and participant experience.
We hypothesize that the eHealth mode of delivery will be
noninferior to the in-person mode of delivery and that the
feasibility and acceptability of the MBI will be high in both
groups.

Methods

Overview

This trial will use a mixed methods approach gathering (1)
guantitative self-report data via validated questionnaires, (2)
qualitative data on the participant’s and facilitator’s individual
experience of the program using logbooks and semistructured
interviews, and (3) biological datain theform of salivary cortisol
measures as a surrogate marker for stress. Our mixed methods
approach has been designed to help us better understand the
potential impact, benefit, and effectiveness of an MBI on
adolescents with chronic illness from both a clinical and
experiential perspective.
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Population

Adolescents aged 13 to 18 years with a diagnosis of chronic
illness or disability receiving care at a large pediatric tertiary
care hospital in Toronto, Canada, are €eligible to participate.
Teenswith acondition lasting more than 1 year with associated
functional impairment or requiring ongoing medical care will
be considered to have a chronic illness [31]. Multiple clinics
within the hospital have been targeted for recruitment including
but not limited to Neurology, Neurosurgery, Rheumatol ogy,
Gastroenterology, Endocrinology, Hematology, and Medical
Psychiatry. Examples of chronic illnesses that eligible patients
may have include thalassemia, sickle cell anemia, inflammatory
bowel disease, migraines, epilepsy, juvenilerheumatoid arthritis,
lupus, and somatic symptom disorder.

Patients diagnosed primarily with a mental health condition
such as depression and anxiety are eligible to participate
provided they also have achronic physical symptom (eg, chronic
pain, headaches, abdominal pain). Participants must be fluent
in English and have the intellectual capacity to provide
independent consent and compl ete research questionnaires. To
participate in the study, potential participants will need to live
close enough to the recruitment hospital to commit to 8
in-person sessions delivered at the referring hospital. Youth
who have previously participated in an MBI will be eligible to
participate. Exclusion criteria include acute suicidal ideation
unknown to or unaddressed by the referring health care provider
and developmental disability such as moderate-to-severe
intellectual disability impacting ability to take part in the study.

Recruitment and Enrollment

Recruitment for this study will primarily take placein outpatient
clinics of atertiary care pediatric hospital when patients arrive
for their scheduled initial or follow-up appointments.
Participants will be referred for inclusion in the study by a
member of their health care team after discussion with the
patient and family. Nurse practitioners and social workers will
also screen clinic liststo proactively identify potentialy eligible
participants. Brief presentations of the study will occur at
divisional rounds and with small groups of health providersto
increase awareness about the study. Posters and brochures will
be distributed throughout clinics and offices.

Recruitment will occur until a convenient sample size of 60
participantsisreached or until amaximum of 3 months of active
recruitment has occurred (whichever happens first). Based on
theresults of apilot study performed by our research team with
19 femal e adol escents with chronic pain [ 15], we antici pate that
a period of 3 months will be sufficient to enroll the targeted
number of participants (average enrollment rate: 5 participants
per week).

A research assistant (CV) will contact every interested
participant by phoneto confirm eligibility and provide additional
information about the sessions. If the participant is deemed
preliminarily eligible and is interested in the trial, an intake
meeting will be scheduled. The meeting will take placein person
or via a secured password-protected online platform (for
participants who are unable to meet in person). The platform,
cdled Zoom Video Conferencing (Zoom Video
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Communicationsnc), will alow individual or group audiovisual
meetings through amobile phone, tablet, or computer. Meetings
(both in person and via the online platform) will be led by a
member of the research team with expertise in
mindful ness-based cognitive therapy (MBCT) and will include
an introductory video on mindfulness and a detailed explanation
of the MBI, study design, and differences between thein-person
and eHealth arms. A discussion about the importance of
committing to individual practice and maximal attendance for
mindfulness sessions will take place. The limits of
confidentiality will be discussed with emphasis on sessions
being a safe space where participants feel they can express
themselvesfreely and, if placed in an eHealth group, wherethey
will beinview of their webcam at all times, without other people
in the room. Consent will be discussed with the research
assistant (CV) at the end of the information meeting. Participants
will be notified that both in-person and eHealth sessions will
be video-recorded for internal validity purposes, and videos
will only be accessed by a team member with extensive
mindful ness meditation experience (coauthor CMH).

Attrition and Compliance

Based on the results of a pilot study by Chadi and colleagues
[15], we expect attrition ratesto below (between 10% and 20%)
and compliance (attendance for mindfulness sessions) to be
high, with a mean attendance rate of 6 to 7 sessions out of 8.
To our knowledge, no study examining 8-week MBlsdelivered
viaeHealth in adolescentsis currently available. Extrapolating
from studies conducted in adults [22,28], we anticipate that
attrition rates will be comparable for in-person and eHealth
groups.

Participants having completed at least 4 of the 8 mindfulness
sessions will be considered to have attended sufficiently to be
included in dataanalysis. Pilot dataon individual home practice
suggests that participants will be practicing between 2 and 10
times per week for amedian duration of 8 minutes per practice
[15].

Study Design

The study will be conducted as a randomized noninferiority
trial comparing 2 arms: an in-person and an eHealth arm, as
shown in Figure 1. Each arm will consist of 2 groups with a
target of 15 participants each: 1 early intervention group, 1
wait-list group. An additional feasibility arm will take place if
the targeted number of study participants (60) is not reached
and will be offered to participants who are interested in
participating in the study but are not able to commit to the
in-person mode of delivery. It will consist of 2 groups, 1 early
eHealth group and 1 wait-list eHealth group.

All participantswill receive the mindfulnessintervention either
in person or viaeHealth by the end of the 6-month study period.
No participants will be excluded from participation based on
financial or technical limitations. Should participants not have
access to an Internet connection and a mobile phone, tablet, or
computer at home, the research assistant will speak with
participants and their parent or guardian to explore alternate
available resources (ie, connecting at school, at alocal library,
through alocal health center, at arelative’s or friend’s home).
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Figure 1. Experimental design of a randomized longitudinal trial comparing in-person versus eHealth delivery of an 8-week mindfulness-based

intervention for adolescents with chronic illness.
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Table 1. Overview of data collection.
Time point/group Baseline TimeO Week 8 Week 16 6 months
Early groups: experimental  Background data; Re-  Salivary cortisol; Salivary cortisol; Research  Research questionnaires  Research
arm (distance or eHealth).  search questionnaires  Participant and facil- questionnaires; Semistruc- questionnaires
MBI begins at time 0. itator logs (weekly  tured interviews
for 8 weeks)
Wait-list control groups: ex- Background data; Re- — Sdlivary cortisol; Research  Salivary cortisol; Re- Research
perimental arm (distance or  search questionnaires guestionnaires; Participant  search questionnaires; questionnaires

eHealth). MBI begins at
week 8.

Semistructured inter-
views

and facilitator logs (weekly
for 8 weeks)

3MBI: mindfulness-based intervention.

At the end of the recruitment period, once eligibility criteria
have been verified, randomization will take place to separate
participants in the 4 different groups within the in-person and
eHealth arms of the study.

Randomization and Blinding

This study will be a single-blinded study (data analysis only).
Participants will be coded using Arabic numerals. A research
assistant (CV) will receive all questionnairesand salivasamples.
Mindfulness facilitators will be unaware of participant
identification numbers. Participants will be assigned to 1 of 4
experimental groups following a computer-generated
randomization list (permuted block design, using blocks of 2
or 4). No stratification will be used. The alocation sequence
will be generated by a statistician not otherwise involved in the
project and passed on to a research assistant after patient
identification data has been collected (ensuring that those
participating in data analysis are kept blind to the allocation of
each  participant).  Allocation  sequence  will  be
password-protected and only accessible to the statistician and
research assistant. The research assistant will contact participants
by phone to inform them to which group they have been
randomized.

http://www.researchprotocols.org/2017/11/e241/

Data Collection

Data collection will take place at baseline (the day of theintake
meeting), immediately before and after the MBI, and at theend
of the 6-month study period, as detailed in Table 1.

All participants will provide background information at intake
including age, birthdate (month/year), grade at school, past
medical history, medication, and previous exposure to
contemplative sciences (including yoga, meditation, and
mindfulness). Participants will provide data through research
guestionnaires and salivary cortisol as well as individual
semistructured interviews with the research assistant as detailed
in Table 2. Participants will also provide information about
individual practice using electronic participant logs during the
8 weeks of the MBI and when completing research
questionnaires at the end of the sixth month of the study period.
Data from research questionnaires and participant logs will be
collected via the TickI T platform (GASQ Service GmbH), a
youth-friendly, secure, digital assessment platform, via
compulter, tablet, or mobile phone [32]. Data compilation will
take place through the TicklI T platform as well.
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Table 2. Summary of primary and secondary outcome measures.

Chadi et al

Outcome

M easurement

Description

Length

Mindfulness skillsacquisition
(primary outcome)®

I1Iness perception?

Mindful Attention Awareness
Scale for Adolescents
(MAAS-A) [4]]

I1Iness Perception Question-
naire (brief) [47]

Depression Anxiety Stress

14-item scale evaluating level of mindfulness as a quality of
attention informed by an awareness of the present experience

9-item measure of health-related quality of lifefor adolescents
including those with acute and chronic health conditions.
Provides an overview of how theillnessis affecting overall
level of functioning

21-item scale assessing mood and anxiety symptomsin ado-

Approximately 3 min

Approximately 3 min

Approximately 5 min

Mood and anxiety?
Scale (DASS-21) [48]

days

Rosenberg Self Esteem Scale
[49]

Self-esteem? o
with life

Stress (biological marker) Sdlivary cortisol levels [42]

10-item scale assessing self-esteem and overall satisfaction

Self-collected saliva samples using cotton swabs (Salivettes).

lescents based on self-evaluation of symptomsin the past 7

Approximately 3 min

1 minute per sample

Anaysis by immunoassay

Individual practice Data reported in participant

log books

Participants will be encouraged to detail individual home
practicein adigital log book noting frequency, duration, and

Approximately 5 min
per week

type of practice

Participant appreciation Verbatim transcription of

semistructured interviews
form

Facilitator feedback Datareported in facilitator log

books

Individua interviewswith study participantswill be conducted
at the end of the 8-week MBI® usi ng the Zoom eHeslth plat-

Facilitators will use pre- and postsession log books to detail
impressions and adaptations of the MARS-AC program for the

15to 30 min

Approximately 15
min per entry

eHeath platform

3A|l measurement scales included in this table have been validated in clinical youth populations and have shown favorable psychometric profiles

(Cronbach apha>.80).
bMBI: mindfulness-based intervention.
‘MARS-A: Mindful Awareness and Resilience Skills for Adolescents.

All interviews will take place through the Zoom electronic
audio-visual platform and will be led by a female research
assistant, coauthor CV (MD). The research assistant will use
an interview guide adapted from a study led by coauthor SAK
[33]. She will be encouraged to take field notes during the
interviews and will have received individua training in
conducting semistructured interviews by coauthors EW (M Ed)
and SAK (PhD), who both have experience leading
semistructured interviews and focus groups with youth.
Participants will complete the interview in a private room, at
home, with no other nonparticipants or researchers present and
will beinformed that the research assistant isamedical doctor,
has limited experience with mindfulness, and has interest in
understanding the effects of mindfulness in adolescents with
chronic medical conditions. The research assistant will have
met with each participant at baseline either in-person or virtual ly
through the Zoom platform for a recruitment meeting.
Recordings will be password-protected and only the research
assistant (who will a so be transcribing the recordings) will have
access to them. Transcriptions will be de-identified using a
patient code available only to the research assistant. Transcripts
will be returned to participants for comment and correction if
thereisambiguity at thetime of analysis. Datawill be analyzed
using a grounded theory model [34] until data saturation is
reached. Data for secondary outcomes will be collected for all
participants. It is expected that research questionnaires will take
15 to 20 minutes to complete.

http://www.researchprotocols.org/2017/11/e241/

Saliva samples for cortisol analysis will be drawn at wake-up,
at 12:00 PM, at 5:30 PM, and at 7:00 PM on thefirst and eighth
(last) MBI session to capture fluctuations in cortisol levels
throughout the course of the day. Participants will receive a
reminder phone call the day before each salivasampling occurs.
This will alow for the comparison of pre-post cortisol level
differences between participants in the in-person and eHealth
arms. Participants in the eHealth arm will be provided with
prepaid postage for return of saliva samples, which they will
be ableto send from home. It has been shown that salivasamples
can be exposed to room or exterior temperatures for at least 72
hours without affecting cortisol values [35]. Once received,
saliva samples will be kept frozen until they are sent to a
speciaized laboratory for analysis by enzyme immunoassay
[36].

Intervention

Theintervention will consist of the 8-week Mindful Awareness
and Resilience Skills for Adolescents (MARS-A) program
[23,37], an evidenced-informed in-person MBI adapted
specifically for youth with chronic health conditions. This
program was developed by coauthors DV and JL at British
Columbia Children’s Hospital and the University of British
Columbia. MARS-A is based on 3 established evidence-based
MBIs for adults and adolescents: mindfulness-based stress
reduction (MBSR) [6,38], mindfulness-based stress reduction
for teens (MBSR-T) [13], and MBCT [39,40]. The content of
the program will be the same for in-person and eHealth groups
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with only minor adjustments for the eHealth group to allow all
participants to remain in view of their Web camera during the
ons. All participantswill be offered eight 90-minute weekly
evening sessions—this represents an adaptation from adult
MBSR and MBCT sessionswhich aretypically 150 minutesin
length—led by 2 experienced mindfulness providers with
committed daily meditation practices (for this study, coauthor
NC with the assistance of coauthor EW), who have been trained
in facilitating MARS-A and who will also adapt the program
for the online group. Also, whilethe MARS-A program usually
includesasilent half-day retreat, thiswill not beincluded in the
intervention so as not to disadvantage participantsin the eHealth
group for whom it might not be feasible to create a silent
environment for alonger period of time. Sessions will include
short meditation practices, breathing exercises, guided
discussion (mindful inquiry), and mindful movements adapted
to the context of chronicillness. All participantswill also receive
a copy of a self-help book for adolescents, The Mindful Teen:
Powerful Skills to Help You Handle Stress One Moment at a
Time[37] (by coauthor DV), to encourage regular practice and
maintenance of newly acquired mindfulnessskills. Every session
will start with a brief review of home practice and will close
with adiscussion of the home practice for the following week.
Participants will receive a weekly reminder email before each
on to encourage them to complete home practice exercises
and to remind them about the date and time of the next in-person

Chadi et al

or onlinemindfulness session. A summarized thematic overview
of the MARS-A program can be found in Table 3.

Participantsin the in-person groups will meet at the hospital in
a designated teen-friendly room containing chairs and yoga
mats. Sessions will take place once a week after school from
5:30 PM to 7:00 PM. Participants will have a 5-minute break
at the middle of each session, and a snack will be provided.

Participants in the eHealth groups will be encouraged to find a
quiet roomwith aslittle outside noise and distraction as possible.
They will be required to have access to the Internet, a desktop
or laptop computer equipped with a webcam or a tablet or
mobile phone with webcam function. Participants and facilitators
will be connected using the secure password-protected
audio-visual platform Zoom Video Conferencing allowing up
to 50 different computer connections. With this interface,
participants and instructors can see and hear each other and
interact in real time. This interface also allows for audio and
video recording of mindfulness sessions and allows hosts to
restrict access to meeting members who might not behave
appropriately during sessions. All in-person and eHealth
mindfulness sessionswill be recorded and reviewed by aclinical
psychologist with experience and expertise in mindfulness for
adolescents (coauthor CMH) to ensure delivery of similar
content between groups.

Table 3. Thematic overview of the Mindful Awareness and Resilience Skills for Adolescents curriculum.

Week Theme Content

1 Stress, Depression and Health—Introduction to
Mindfulness for Adolescents

Introduction to mindfulness and group expectations
Introduction to stress and depression

Group and home practices: breathing practice, sitting meditation, and the body scan

Developing a practice

Key elements of mindfulness
Group and home practices: body scan, mindful eating, sitting meditation

Introduction to informal mindfulness practice

Gratitude and pleasant events
Group and home practices. mindful movement, 3-minute breathing space, walking med-

Discussion: making peace with pain, suffering, and unpleasant physical sensations
Group and home practices: mindful stretching, 3-minute breathing space, body scan

Cognitive exercise: thought distortions

Discussion: mindfulness of thoughts, rumination
Group and home practices: sitting meditation, short breathing practices

Discussion: handling emotions

Group and home practices: mindful stretching, walking meditation, 3-minute coping

Discussion: taking care of yourself

Developing an action plan for future practice
Group and home practices: loving-kindness meditation, sitting meditation, 3-minute

2 Foundations of Mindfulness
3 Informal Mindfulness Practice and Gratitude
itation
4 Unpleasant Experiences, Physical Sensations,
Physical Pain
5 Seeing Thoughts as Thoughts
6 Handling Emotions
space
7 How to Best Take Care of Yourself
coping space
8 Continuation of Practice

Course review and evaluation

Discussion: maintaining a practice
End of course celebration

Group practices: mindful stretching, silent sitting, 3-minute breathing space
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All participants will be invited to complete daily mindfulness
meditation exercises at home. Participants will be asked to fill
a practice log tracking the type, duration, and frequency of
individual mindfulness home practice at the beginning of each
mindful ness session using the Tickl T online platform used for
research questionnaires.

Outcome M easures

The primary outcome measure for this study is mindfulness
skillsacquisition, assessed by the Mindful Attention Awareness
Scalefor Adolescents(MAAS-A) [41]. This14-item Likert-type
scale has been previoudly validated in large samples of youth
with chronic health conditions. Secondary outcomeswill include
guantitative and qualitative measures as detailed in Table 2:
illness perception, mood and anxiety, self-esteem, cortisol levels
(biological marker for stress) [42], individual practice, personal
experience during the program, and facilitator feedback about
adaptation of the MARS-A curriculum for the eHealth platform.
The authors chose sdlivary cortisol levels as the biological
marker for this study because of the possibility of using a
noninvasive sampling method (ie, in comparison with blood
tests) and based on promising, yet inconsistent reports of the
effects of MBIs on cortisol levels and recommendations for
future study [43]. They also chose cortisol in an attempt to
reproduce the findings of apilot study by Chadi and colleagues
[15] where reductions in cortisol levels during a mindfulness
session had been shown to increase significantly pre- and
post-MBI in asimilar population of youth with chronic pain.

Power Calculations

Sample size was determined on a realistic estimate based on
recruitment rates from previous pilot studies. We estimate that
3 months will suffice to recruit 60 participants. With half the
participants in the in-person groups and half the participantsin
the eHealth groups, the study will have 80% power of
confirming noninferiority of the eHealth mode of delivery with
a margin of 0.45 points on the MAAS-A scale. This margin
reflects the change in MAAS-A scores found in the initial
validation study of the MAASin adol escents using an in-person
program [41]. Unfortunately, the convenient sample size of 60
participants used for this study will not allow sufficient power
to demonstrate noninferiority of secondary outcomes assessed
by standardized questionnaires, based on recent mindfulness
studies using these measuresin adol escent popul ations[44,45].

Data Analysis

Quantitative and qualitative data analysis will take place as
described in Table 2. All quantitative analyseswill be conducted
using SPSS 24th edition (IBM Corp). Descriptive statisticswill
be used to identify participant demographics and disease
characteristics. Quantitative self-report data will be analyzed
using 1-way analyses of variance and analyses of covariance
aswell as paired t tests to assess pre-post MBI changes and to
compare outcomesin thein-person versuseHealth armsaswell
as between the early versus wait-list control groups. A margin
of 0.45 will be used as a prespecified noninferiority margin.
For the primary outcome (mindfulness skills acquisition), the
noninferiority question will be based on a confidence interval
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of 95% (2-sided) in relation to the noninferiority margin for the
different treatment groups.

Transcribed interviewswill be analyzed using inductive content
analysis [46]. Inductive qualitative content analysis allows for
a systematic classification of the data to identify categories
based on patterns. By not imposing a preexisting coding schema,
inductive content analysis allows for novel insights and
understanding from the perspectives of participants grounded
in their experiences of attending the MBI either in-person or
via eHealth. Coding will be completed in a phased approach
using NVivo software (QSR International Pty Lmd). In phase
1, 3 investigators (NC, EW, CV) will review 2 transcripts
independently using an inductive open coding approach and
then meet to develop codes based on group consensus. Codes
will be discussed such that the 3 investigators agree upon (1)
the major and minor themesthat codes represented and (2) codes
could be assigned to meaning units (phrases to several
sentences). In phase 2, the same 3 investigators will code an
additional 2 transcriptsindependently using the devel oped codes
and meet again to discuss and confirm the coding structure. In
phase 3, 2 investigators (NC, EW) will independently code the
remaining transcripts. Investigatorswill bein contact to discuss
findings should any new codes emerge from the data. Should
any new codes arise, al previously coded transcripts will be
reviewed for new codes. If there are disagreements among the
2 investigators, the third investigator will code to arrive a a
consensus and ensure consistency with original coding structure.
In phase 4, the 3 investigatorswill meet to collapse all resulting
codes into categories. Given the ongoing communication and
coding to consensus, interrater reliability will not be cal culated.
Major and minor themes will be presented using participant
quotes (identified by participant number) in the final account
of study results.

Ethics and Participant Safety

This study has received full approval from the Research Ethics
Board of the Hospital for Sick Children in Toronto and has
undergone a local ingtitutional scientific review. To our
knowledge, the MARS-A program does not pose any significant
risks to the physical and psychological safety of participants,
although some participants might experience temporary
unpleasant physical, emotional, or psychological experiences
while discussing symptoms related to pain, disability, or a
chronic health condition. All participants will be expected to
continue medical treatment as usua with their health care
provider for the duration of theintervention. Activitiesrequiring
movement, such as mindful movement and walking, will be
tailored to the capacities and needs of each participant and
slightly adapted for the eHealth group to alow participants to
stay in view of their Web camera. There is no anticipated risk
with the testing of salivary cortisol. Questionnairesthat will be
used have been validated in studies involving large numbers of
adolescents. It ispossible that study participants may feel some
mild degree of stress and anxiety when asked about depressive
or anxious symptomswhile completing the questionnaires. The
process of expert mindful inquiry and facilitation itself is
designed to help participants handle distress in the supportive
environment of the mindfulness intervention [50]. At any time
during the study, if participants disclose symptoms suggesting

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e241 | p.102
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

a new physical or psychological condition, they will be
connected with their referring provider or with an emergency
contact identified by the participant during the preparticipation
meeting. Confidentiality will be addressed to fulfill the
requirements of the local institutional review board.

All parking costs will be reimbursed at the end of the study
period, whether participants complete the study or not.
Participants who complete the project and submit all research
questionnaires will receive a Can $20 (US $16) gift card at the
end of the study period. Participants will also receive a
certificate of completion of the MARS-A curriculum at theend
of the study period regardless of the number of mindfulness
Sessions attended.

Results

Datacollectioniscurrently underway. Dataanalysis, manuscript
writing, and additional publications are expected to be completed
in the winter and spring of 2018.

Discussion

Anticipated Results

Based on previous pilot data collected by our team
[11,15,23,25], we anticipate excellent levels of feasibility,
acceptability, and satisfaction among participants in the
in-person groups. In a study by Chadi and colleagues [15]
conducted in 19 adolescent females with chronic pain, using a
similar MBI, the rate of attrition was low (17%), attendance
was high (84%), and participants reported positive changes in
the way they coped with their condition. We anticipate similar
resultsin the eHealth groups, based on data from adult studies
[18]. We hypothesize that both the in-person and eHealth modes
of delivery will provide similar and significant improvements
in mindfulness skills, mood, anxiety, self-esteem, and illness
perception when compared to wait-list controls and that the
magnitude of these effectswill be correlated with the regularity
of home practice. We project that participantsin in-person and
eHealth groups will have similar levels of home practice. In

Acknowledgments

Chadi et al

addition, we anticipate a significant reduction in pre-post session
(5:30 PM to 7:00 PM) stress levels for both in-person and
eHealth groups. Finally, we anticipate that all participants will
see benefits of having incorporated mindfulness in their
everyday life, such asimproved level of functioning, sleep, or
coping with illness, which will be captured by our
semistructured interviews.

Strengths and Limitations

Anticipated difficulties described in previous studies of MBls
in clinical youth populations [26,51] such as recruitment and
retention will be addressed in several ways: an efficient referral
process, individua intake meetings with participants, regular
communication with participants via phone and email, and
incentive measures (gift cards) at project completion.

An important limitation of this study will be the small size of
the sample, which was determined by severa factorsincluding
funding constraints and recruitment capacity at the study site.
Nevertheless, the information provided by the wide range of
outcome measures and the 2 complementary approaches of the
mixed methodology will provide clinically relevant information
related to the eHealth delivery of MBIs in adolescents with
chronic health conditions. Another limitation will be that
mindfulnessis challenging to measure quantitatively asasingle
construct. The authors are aware of some level of critique [52]
that has been formulated about the MAAS scale but believe that
this scale remains the best measure to test the hypothesis that
the eHealth and in-person modes of delivery of the MBI are
comparablein terms of teaching mindful ness content and skills.

This study will help evaluate the effectiveness of an MBI
delivered to teens via technology—a highly relevant medium
to connect with adolescents given their overall affinity for
electronics and the Internet. Definitive results from this study
will help elucidate effective ways to reach adolescents with
chronicillnesseswho have mobility issues or are geographically
remote from urban centers, an important step in research aiming
to explore how teens can integrate mindfulnessin their everyday
life on along-term scale.
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality worldwide. A
growing body of evidence shows that individuals with COPD have important deficits in balance control that may be associated
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with anincreased risk of falls. Pulmonary rehabilitation (PR) isakey therapeutic intervention for individualswith COPD; however,
current international guidelines do not include balance training and fall prevention strategies.

Objective: The primary aim of thistrial isto determine the effects of PR with balance training compared to PR with no balance
training on the 12-month rate of fallsin individuals with COPD. Secondary aims are to determine the effects of the intervention
on balance, balance confidence, and functional lower body strength, and to estimate the cost-effectiveness of the program.

Methods: A total of 400 individuals from nine PR centers across Canada, Europe, and Australiawill be recruited to participate
in arandomized controlled trial. Individuals with COPD who have a self-reported decline in balance, afall in the last 2 years, or
recent near fall will be randomly assigned to an intervention or control group. Theintervention group will undergo tailored balance
training in addition to PR and will receive a personalized home-based bal ance program. The control group will receive usual PR
and a home program that does not include balance training. All participants will receive monthly phone calls to provide support
and collect health care utilization and loss of productivity data. Both groups will receive home visits at 3, 6, and 9 months to
ensure proper technique and progression of home exercise programs. The primary outcome will be incidence of fallsat 12-month
follow-up. Falls will be measured using a standardized definition and recorded using monthly self-report fall diary calendars.
Participants will be asked to record falls and time spent performing their home exercise program on the fall diary calendars.
Completed calendars will be returned to the research centersin prepaid envel opes each month. Secondary measures collected by
a blinded assessor at baseline (pre-PR), post-PR, and 12-month follow-up will include clinical measures of balance, balance
confidence, functional lower body strength, and health status. The cost-effectiveness of the intervention group compared with
the control group will be evaluated using the incremental cost per number of falls averted and the incremental cost per
quality-adjusted life years gained.

Results: Recruitment for the study began in January 2017 and is anticipated to be complete by December 2019. Results are
expected to be available in 2020.

Conclusions: Findingsfrom this study will improve our understanding of the effectiveness and resource uses of tailored balance
training for reducing fallsin individualswith COPD. If effective, the intervention represents an opportunity to inform international
guidelines and health policy for PR in individuals with COPD who are at risk of falling.

Trial Registration: ClinicaTrials.gov NCT02995681; https.//clinicaltrials.gov/ct2/show/NCT02995681 (Archived by WebCite
at http://www.webcitation.org/6ukhxgAsg)

(JMIR Res Protoc 2017;6(11):€228) doi:10.2196/resprot.8178
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muscle weakness [11], altered trunk muscle mechanics [16],
hypoxemia[23], and somatosensory deficits[24]. Our work has
also shown that individuals with COPD have a unique profile
of balance impairment, with marked deficits in three specific
subsystems of balance: biomechanics (ie, strength, range of
motion, and posture), transitions (ie, changein body positions),
and gait (ie, stability while walking) [17].

Introduction

Chronic obstructive pulmonary disease (COPD) isamajor cause
of morbidity and mortality and is expected to be among the top
three causes of death in the world by the year 2020 [1]. Asthe
population ages, the prevalence of COPD isexpected toincrease,
which will impact health care resource utilization [1]. In 2010,

the Centers for Disease Control and Prevention reported the  There s growing recognition of an increased fall risk in people

medical costs attributable to having COPD were US $32.1
billion and by the year 2020, thisis expected to increaseto US
$49 hillion [2].

Although treatment of COPD is often focused on respiratory
function, secondary impairments in skeletal muscle function,
mobility, and exercise capacity arewell recognized [3-5]. There
is now strong evidence that individuals with COPD also have
important deficits in balance control and an increased risk of
falls[6-17], which has been linked to increased morbidity and
mortality in this population [18,19].

Balance impairment is widely recognized as one of the most
important modifiable risk factors for fallsin older adults [20].
Numerous studies have documented impairments in clinical
and laboratory measures of balance in individua swith varying
COPD severity compared to controls [6,11,12,14-17,21,22].
Underlying mechanisms for reduced balance in COPD may
include decreased level s of physical activity [11,12], peripheral
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with COPD [7-10]. In addition to impaired balance, other fall
risk factors in COPD include the use of multiple medications,
muscle weakness, cognitiveimpairment, and comorbidities such
as osteoarthritis and osteoporosis [7]. COPD was second only
to osteoarthritis in its association with the number of fallsin a
large cohort study of elderly women [9] and was the only
chronic condition that predicted falls in a further cohort study
of 16,000 participants [8]. Patients with COPD have reported
a higher prevalence of falls (40%-55%) [10,11,15,17] than the
genera elderly population and in two prospective studies[7,10],
the annual fall rate in COPD was up to five times higher than
expected based on age alone. Fall-related injuries as well as
associated hospitalizations are also common in people with
COPD [18,25]. In those with more severe disease and
depression, ahistory of falling isastrong predictor of mortality
[19]. These data emphasi ze the need for the devel opment of fall
prevention strategies specific to individuals with COPD.
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Pulmonary rehabilitation (PR) is recommended as standard
management for COPD asthereisstrong evidencefor its effect
on improving symptoms, exercise tolerance, and health-related
quality of life [26-29]. The program typically consists of
supervised exercise training, disease-specific education,
self-management, and psychosocial support. While exerciseis
viewed asthe cornerstone of PR, it islargely focused on aerobic
exercise to increase endurance and resistance training.
International guidelinesfor PR do not include balance training
nor fall prevention strategies and few programsinclude abalance
assessment [ 26-31]. We have shown that the exercise component
of conventional PR has only minimal effect on measures of
balance and fall risk [32]. Therefore, to reduce falls, exercise
that includes targeted balance training is needed [33]. We
recently undertook a pilot randomized controlled trial (RCT)
[34] to examinethe effects of adding balancetraining alongside
PR, which specifically addressed the unique profile of balance
deficitswe had identified in COPD [17]. We reported large and
clinically important improvements in balance performance
among those in the intervention group compared to controls
who completed typical PR [34]. We have aso found such an
intervention to be easily implementable into clinical practice
[35]. Thisstudy builds on our existing experience to rigorously
test the effect of the intervention on balance and fall reduction
in individuals with COPD.

The objectives of this study are to (1) evaluate the long-term
effects of atailored, balance exercise program on the 12-month
rate of falls in individuals with COPD who are enrolled in
outpatient PR compared to PR with balance exercise training;
(2) determine the effects of atailored, balance exercise program
on the secondary outcomes, including measures of balance,
balance confidence, and functional lower body strength; and
(3) conduct an economic analysis to evaluate the
cost-effectiveness of the program compared to PR with no
balance training.

Methods

Ethics

The protocol has received ethics approval from the Joint West
Park Healthcare Centre/Toronto Central Community Care
Access Centre/Toronto Grace Health Centre Research Ethics
Board (REB) (Canada); the University of Toronto REB
(Canada); the Nova ScotiaHealth Authority REB (Canada); the
University of Aveiro REB (Portugad); the University of British
Columbia/Providence Health Care REB (Canada); the National
Hedlth Service REB (United Kingdom); the University of
Alberta REB (Canada); the Alfred Health REB (Australia); the
Royal Prince Alfred Hospital REB (Australia); and the Western
Health REB (Australia).

Adverse events will be collected after individuals have
consented and been enrolled in the study. Adverse events that
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meet the criteria for a serious adverse event (SAE) will be
reported to the local REB. An SAE is defined as any adverse
event that results in the following patient outcomes. death,
life-threatening condition, hospitalization (initial/ prolonged),
disability/ permanent damage, intervention required to prevent
permanent impairment or damage, or any other medically
important event [36].

Formal amendments will be submitted to each REB in
consultation with local investigators should there be any
modificationsto the protocol. M odificationsto the protocol will
befinal and agreed upon by all investigators before amendment
applications are submitted.

Trial Registration and Reporting

Thetrial isregistered with Clinical Trials.gov (NCT02995681)
and our protocol isreported according to the Standard Protocol
Items. Recommendation for Intervention Trias (SPIRIT)
checklist [37].

Study Design

We will conduct a multi-center RCT with allocation
concealment as well as blinding of the outcome assessors and
data analysts to group allocation. A participant flowchart is
outlined in Figure 1.

Setting

Outpatient PR programs at nine sites across four
countries—Canada, United Kingdom, Portuga, and
Australia—are participating in the study. PR programs in
Canada, United Kingdom, and Australia are publicly funded
through government-run health plans. PR programsin Portugal
areonly partialy funded by the government.

Participants

Individualswill be considered eligiblefor the study if they meet
the following inclusion criteria: (1) have a diagnosis of COPD
based on the Global Initiative for Chronic Obstructive Lung
Disease (GOLD) criteria—postbronchodil ator forced expiratory
volume in 1 second (FEV,)/forced vital capacity (FVC) ratio
<70% [38]; (2) have a self-reported decline in balance, afall in
thelast 2 years, or arecent near fall; and (3) are ableto provide
written informed consent.

Individualswill be excluded if they meet the following exclusion
criteria (1) are unable to communicate because of language
skills (eg, communication deficit; non-English speaking in
Canada, United Kingdom, or Australia; or non-Portuguese
speaking in Portugal); (2) are hearing or cognitively impaired
(eg, dementia or neurological condition); or (3) have evidence
of a neurological or musculoskeletal condition that severely
limits mobility and postural control (eg, cerebrovascular
accident, Parkinson's disease, or lower limb amputee).
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Figure 1. Participant flow diagram. PR: pulmonary rehabilitation.
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Recruitment

Individuals will be recruited upon enrolment in PR programs
at each participating site. Study information sheets were
developed specific to each site and trandlated as required. A
member of the research team not involved in the individual’s
clinical care will meet with potential participants to provide
information about the study. If the individual agrees to
participate, written informed consent will be obtained.

Recruitment will continue until the overall target population
sizeis reached for the study. Each clinical site involved in the
trial was selected based on investigator expertise and data on
previous experience with study recruitment rates.

Retention

Participants may withdraw from the study for any reason at any
time. Investigators may also withdraw participants from the
study if they demonstrate a sudden and severe deterioration in
balance (eg, due to dizziness from a medication change or a
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newly diagnosed medical condition) that would jeopardize their
safety during balance training.

Every effort will be made to perform study assessments on
individuals who withdraw from the study or who do not
sufficiently adhere to the usual care or intervention protocols.

Allocation

A computer-generated block randomization tablewill be created
by a member of the research team not involved in recruitment.
A randomization schedule will be provided for each site. After
an individual has been enrolled in the study and the baseline
assessment has been completed, the central research coordinator
will consecutively allocate participants using sealed opague
envelopes and advise each site coordinator of group allocation.

Intervention

Control: Usual Care
Participants randomized to the control group will receive usual
outpatient PR. The PR programs across the nine sites are given
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two to three times per week for atotal duration of 8-12 weeks
depending on the site. All PR programs are offered in
accordance with international guidelines[26-29,31] and consist
of all core components of rehabilitation including aerobic and
resistance exercise, self-management education, and
psychosocial support.

Upon discharge from outpatient PR, participants will receive
the usual individualized home-based exercise program which
will include walking and lower extremity resistance exercises
two to three times aweek. To control for attention between the
two groups and maximize data collection, in addition to usual
care, participants will receive monthly phone calls from a
physiotherapist to provide support and problem solve any issues,
aswell as homevisits at 3, 6, and 9 months.

I ntervention: Tailored Balance Training

Participants randomized to the intervention group will receive
a30-minute balance training session twice per week in addition
to usual PR, and will be asked to complete a third session at
home each week, for atotal of 90 minutes of balance training
per week. Thisisin keeping with best practice guidelines for
older adults and the design of our previous RCT in COPD
[32,35,39]. The balance exercises (see Multimedia Appendix
1) will be tailored to emphasize the areas found to be most
deficient in COPD [17]. Participants will receive balance
training in a separate location or at a separate time from the
control group. Sessions will be supervised by physiotherapists
using acircuit training approach. While participants may work
through stations in groups, each participant will receive
individualized exercise prescription based on their baseline
balance assessment, as well as recommendations for
individualized exercise progression. Our previous trial
demonstrated the feasibility of this approach [34]. Participants
will aso receive an instruction booklet that outlines their
individual exercises for the once-weekly, home-based balance
training session during PR.

After completion of PR, participants will complete the
prescribed home-based balance training program three times
per week. The home-based program will follow for the duration
of the 12-month follow-up period.

Participants will receive monthly phone calls from their
physiotherapist to provide support and problem solve any issues,
as well as home visits at 3, 6, and 9 months to ensure proper
technique and progression at home.

Outcomes

Outcome measures will be collected by a blinded assessor at
baseline, at the end of PR, and at 12-month follow-up.

Primary Outcome

The primary outcome measure will be incidence of fals at
12-month follow-up. A fall will be defined as “an incident in
which the body unintentionally comesto rest on the ground or
other lower level which isnot asaresult of aviolent blow, loss
of consciousness, sudden onset of paralysisasin astroke or an
epileptic seizure” [40]. Based on published consensus[41], the
participants will be asked, “Have you had any fall including a
slip or trip in which you lost your balance and landed on the
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floor or ground or lower level?” Falls will be measured using
monthly fall diary calendars, which are the recommended
methodology for falls reporting in clinical trials [41]. All
participants will receive the fall diary calendars at the time of
the baseline assessment.

Participants will be asked to record falls and time spent
performing their home exercise program on the fall diary
calendars. They will also be asked to contact the research
assistant in the event of afall or health-related event to ensure
al relevant information is included and to return completed
diariesin prepaid envel opes to the research center each month.
Participants who do not return the calendars or those with
unclear data will be telephoned to collect the information.

Secondary Outcomes

Clinical M easures of Balance

The Berg Balance Scale (BBS) [42] is one of the most widely
used and psychometrically robust clinical measures of balance
for older adults. It assesses 14 tasks such astransfers, reaching,
turning around, and single-legged stance. Evidence supports
the BBS's construct validity and sensitivity to change following
PR in individuals with COPD [43]. Test-retest reliability and
predictive validity for fall risk have been demonstrated in
community-dwelling older adults[44]. Thetotal scoreis out of
56 with higher scoresindicating better balance. Among patients
with moderate to severe COPD undergoing PR, achange of 5-7
pointsis clinically important [45].

The Balance Evaluation Systems Test (BESTest) [46] is a
comprehensive 36-item balance evaluation tool that assesses
six subsystems of balance control: biomechanics, stability
limits/verticality, anticipatory postural adjustmentsfor postural
transitions, reactive postural response strategies, weighting of
sensory information, and postural stability during gait. Evidence
supports the BESTest's construct validity in COPD [43] and
sensitivity to change, as well as test-retest reliability and
concurrent validity in adultswith and without balance disorders
[46]. Total scoresrange from 0% to 100% and achange of 13-17
points on the BESTest is clinically important in patients with
COPD [45].

Balance Confidence

The Activities-Specific Balance Confidence (ABC) scale [47]
requires patients to indicate their confidence in performing 16
activities without losing their balance or becoming unsteady.
The ABC scale has good test-retest reliability and predictsfals
in older adults residing in the community [41,44]. In patients
with COPD, the ABC scale hasdemonstrated construct validity
as well as criterion validity for falls [43]. Total scores range
from 0% to 100% with higher scores for better balance
confidence. A change of 19% reflects a clinically important
difference for this measure in COPD [45].

Functional L ower Body Strength

The 30-second repeated chair stand test [48] will be used as a
measure of functional lower body strength. The reliability and
validity of this measure has been established in people with
COPD and the measureis correlated to maximal voluntary force
from a seated leg press [49]. The repeated chair stand test is
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sensitive to change after balance training in people with COPD
[34].

Descriptive M easures

Descriptive measures will include sociodemographic variables
(gender, age), anthropometry (height, weight, body massindex),
smoking history, oxygen use, rollator walker use, spirometry
measures (FEV,, FVC, FEV,/FVC ratio, FEV % predicted,
FVC % predicted), a measure of exercise tolerance (6-minute
walk test [6BMWT]) [50], comorbid conditions, and medication
use. We will aso use the Baseline Dyspnea Index (BDI) [51]
and the Falls Risk for Older People-Community setting
(FROP-Com) [52] to further characterize the study sample. A
home exercise log will be used to describe participant
self-reported adherence to the intervention.

Health Status

Health status is an important patient-reported outcome that
describes health-related quality of life of patients. The European
Quality of Life 5-Dimension Questionnaire (EQ-5D-5L) will
be used to measure health status. It consists of five questions
covering dimensions of mobility, self-care, usua activities,
pain/discomfort, and anxiety/depression with five response
options indicating no, mild, moderate, severe, and extreme
problems for each dimension [53]. The answers to the five
guestionsincluded in thisinstrument can be converted to health
utility which isan index score anchored at 0 (equival ent to dead)
and 1 (for full health), with negative scores for worse than dead.
The EQ-5D-5L -derived health utilitieswill be calculated using
the recently developed scoring algorithm for Canada [54] and
United Kingdom [55] and the interim algorithm for Australia
and Portugal [56]. The EQ-5D-5L will be administered at
baseline and at 6- and 12-month follow-up, and then used to
determine quality-adjusted life years (QALY) for each
respondent. For this study, the resulting adjustment is an
adjustment on quality of life as we do not anticipate any
differencesin survival.

Economic Analysis

An economic analysis will be conducted alongside the trial
using the primary outcome (ie, number of falls) and health
utilities as effect measures. Wewill use methods consistent with
standard texts and guidelinesfor economic evaluation [57]. The
time horizon of the analysiswill bethe period of study follow-up
(ie, 12 months). Both societal and health care payers
perspectives will be used for the analysis.

Health care resource utilization and loss of productivity related
to fallsand COPD will be collected during monthly phonecalls
to participants. During the monthly phone calls, the participants
will be asked if they have had any health care appointments (ie,
family doctor, walk-in/urgent care clinic, or specialist),
emergency room visits, or hospital staysrelated to having COPD
or afal. If the participant responds “yes,” the physiotherapist
will then ask for details about which health care professionals
were seen; what tests, medications, or treatmentswere ordered;
and, if they were hospitalized, for how long.

Thetime it takes for therapists to administer the rehabilitation
exercises, monthly phone calls, and home visits in both
intervention and control groups will also be recorded. These
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resource utilizations will be converted to direct medical costs
using country-specific unit costs. Indirect costs may includethe
productivity lossfor patients, if still working, or family members
who provide care/assistance to the participating patient.

Data Collection

All subject data will be deidentified and coded with a unique
study identifier. Data collection forms and digital files will be
securely stored as per the REB protocols.

Each sitewill beresponsible for entering dei dentified participant
datainto adigital database and securely sharing it with thelead
investigators and central dataanalyst for analysis. Only thelead
investigators and central data analyst will have access to the
final dataset.

A datamonitoring committee will be set up to monitor thetrial
for possible harmful effects. The committee will evaluate any
adverse eventsto recommend whether the study should continue,
be modified, or stopped due to safety concerns.

Data Analysis

The data analysts on the research team will be blinded to group
allocation. Descriptive summary statisticswill be reported using
mean, median, and standard deviation for continuous measures,
and frequency and counts for categorical variables. For the
primary outcome, we will use random effect Poisson (Negative
Binomial) regression model to compare the number of falls at
12-month follow-up between intervention and control groups
adjusting for potential confounders, repeated measures, and
clustering of participants within centers. For secondary
outcomes, we will use random effect linear regression to
compareintervention and control groups adjusting for potential
confounders and clustering of the observations. For all measures,
we will perform intention-to-treat and per protocol analysis.

We will estimate the total cost for the intervention and control
groups and calculate the difference between the two groups.
Similarly, for the effect measures, we will calculate the
difference in the number of falls and in the QALY between
groups. The summary measure for the economic analysis will
be the incremental cost per number of falls averted
(cost-effectiveness analysis) and theincremental cost per QALY
gained (cogt-utility analysis) for theintervention group compared
with the control. Given that this economic analysiswill be using
data primarily from study participants, nonparametric bootstrap
will be used to calculate the 95% confidence interval around
theincremental ratios. The decision uncertainty will be presented
using cost-effectiveness acceptability curves that show the
probability of the intervention being cost-effective compared
with the control group at awide range of willingnessto pay for
aQALY [57].

No interim or subgroup analysis is planned. We will perform
both intention-to-treat and per protocol analyses.

Sample Size Calculation

First, we calculated the sample size for an individualy
randomized two-arm study with 80% power and 5% type| error.
We estimated the rate of falls for the control group as 120 per
100-person years, consistent with prospective studies

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e228 | p.112
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

documenting fall rates in similar populations of patients with
COPD in Canada and Australia [7,10]; the rate of fallsin the
intervention group was estimated as 84 per 100-person years,
which corresponds to a 30% reduction in the rate of falls. A
30% reduction in fall rate is widely used as a clinically
significant threshold in fall prevention studies and is consistent
with meta-analyses demonstrating the effect of multi-component
exercise on fall rate. Based on this data, the estimated number
of participantsin each arm with 1-year follow up is 124 patients.
However, our study isamulticenter study in which participants
are clustered within nine centers. Assuming a coefficient of
variation of size 0.10, we need, on average, 19 participants in
each arm per site, corresponding to atotal of 171 participants
in each arm, to account for the clustering of the study [58].

Assuming asimilar clustering effect for the secondary outcomes
with a sample size of 171 participants in each arm and nine
centers, our study has 80% power with 5% type| error to detect
differences of the following magnitudes (MCID: minimal
clinically important difference):

1. Berg Baance (SD=6.15, MCID=5) differences of 3.0 units
or larger.

2. BESTest (SD=13, MCID=13) differences of 6.4 units or
larger.

3. ABC (SD=23.2, MCID=19) differences of 11.5 units or
larger.

4. Chair stand (SD=4.8, MCID=3) differences of 2.4 units or
larger.

These values are close to half the standard deviation of the
outcome measures and are sufficient to detect clinically
important changes [45].

We anticipate alossto follow-up of 15%-20% based on previous
trialsin PR and haveinflated our sample size to 400 participants
(200 in each arm) to account for this. Should a participant be
unableto attend an assessment session at astudy center, wewill
minimizelossto follow-up by offering to compl ete assessments
in the participants’ homes.
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Results

A Canadian Institutes of Health Research (CIHR) project grant
was received to fund the study. Recruitment began in January
2017 and is anticipated to be completed by December 2019.
Results are expected to be available in 2020.

Discussion

Principal Findings

The high incidence of fallsand balance problemsin people with
COPD underscores the need for evidence-based approaches to
fall prevention in this population. While studies have shown
that balance training alongside PR improves measures of balance
and mobility, the long-term impact on falls has not been
determined. Thisinternational multi-center trial will bethefirst
RCT of tailored balance training in people with COPD who are
enrolled in outpatient PR. It is also the first study of balance
training that includes an economic analysis to consider the
cost-effectiveness of the intervention.

If participation in tailored balance training does decrease falls
compared to usual PR, thisapproach will represent an innovative
and potentially cost-saving strategy to prevent falls and reduce
health care utilization in COPD. Our resultswill berelevant for
guiding clinical and policy-based decision-making, given the
high prevalence of COPD and potential for severe consegquences
of falsin this population.

Conclusions

In conclusion, this study will provide evidence on the
effectiveness of tailored balance training for individuals with
COPD who have a history of falling or a self-reported decline
in balance skills. If effective, the results of this study could be
used to inform future international guidelines and health policy
for PR in this population.
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Multimedia Appendix 1
Balance training exercise flow sheet.

[PDE File (Adobe PDF File), 44KB - resprot_v6i11e228 appl.pdf ]

Multimedia Appendix 2
CIHR peer-review report.
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Abstract

Background: Neck painisacostly and common problem. Current treatments are not adequately effective for alarge proportion
of patients who continue to experience recurrent pain. Therefore, new treatment strategies should be investigated in an attempt
to reduce the disability and high costs associated with neck pain. Dry needling is a technique in which a fine needle is used to
penetrate the skin, subcutaneoustissues, and muscle with theintent to mechanically disrupt tissue without the use of an anesthetic.
Dry needling isemerging as atreatment modality that iswidely used clinically to address avariety of musculoskeletal conditions.
Recent studies of dry needling in mechanical neck pain suggest potential benefits, but do not utilize methods typical to clinical
practice and lack long-term follow-up. Therefore, aclinical trial with realistic treatment time frames and methods consistent with
clinical practice is needed to examine the effectiveness of dry needling on reducing pain and enhancing function in patients
presenting to physical therapy with mechanical neck pain.

Objective: Theaim of thistrial will beto examine the short- and long-term effectiveness of dry needling delivered by a physical
therapist on pain, disability, and patient-perceived improvements in patients with mechanical neck pain.

Methods: We will conduct a randomized, double-blind, placebo-controlled trial in accordance with the CONSORT guidelines.
A total of 76 patients over the age of 18 with acute or chronic mechanical neck pain resulting from postural dysfunction, trauma,
or insidious onset who are referred to physical therapy will be enrolled after meeting the eligibility criteria. Subjects will be
excluded if they have previous history of surgery, whiplash in the last 6 weeks, nerve root compression, red flags, or
contraindicationsto dry needling or manual therapy. Participantswill be randomized to receive (1) dry needling, manual therapy,
and exercise or (2) sham dry needling, manual therapy, and exercise. Participants will receive seven physical therapy treatments
lasting 45 minutes each over amaximum of 4 weeks. The primary outcome will be disability as measured by the Neck Disability
Index. Secondary outcomes include the following: pain, patient-perceived improvement, patient expectations, and successful
blinding to the needling intervention. Outcome measures will be assessed at 4 weeks, 6 months, and 12 months by an assessor
who is blind to the group allocation of the participants to determine the short- and long-term treatment effects. We will examine
the primary aim with atwo-way, repeated-measures analysis of variance with treatment group as the between-subjects variable
and time as the within-subjects variable. The hypothesis of interest will be the two-way group by time interaction. An a priori
alphalevel of .05 will be used for all analyses.

Results: Recruitment is currently underway and is expected to be completed by the end of 2017. Data collection for long-term
outcomes will occur throughout 2017 and 2018. Data analysis, preparation, and publication submission is expected to occur
throughout the final three quarters of 2018.

Conclusions: The successful completion of thistrial will provide evidence to demonstrate whether dry needling is effective for
the management of mechanical neck pain when used in a combined treatment approach, asis the common clinical practice.
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Introduction

Neck painiscommon, with 30%-50% of the popul ation afflicted
in agiven year [1]. Symptoms of neck pain persist longer than
12 months in 37% of patients [2]. Neck pain is ranked fourth
highest out of al 291 conditions studied in the Global Burden
of Disease 2010 study measured by years lived with disability
[3]. In the United States, estimated increases in expenditures
for patients with spine pain have increased 65% from 1997 to
2005 [4]. Patients with neck pain account for 10%-20% of all
patients seen in outpatient physical therapy [5,6].

Commonly, physical therapists utilize patient education,
exercise, mobilization, manipulation, massage, and
electrophysical modalities when treating patients with
mechanical neck pain. Yet the most recent Cochrane reviews
on patient education [7], exercise [8], and manual therapy (ie,
joint mobilization [9] and massage [10]) find a lack of
high-quality evidence to support these interventions
independently. Thereis some evidencethat multi-modal physical
therapy treatment consisting of a combination of exercise and
mobilization/manipulation seems to be more effective than
either intervention alone [11].

Dry needling has emerged asatreatment modality that iswidely
used in the clinical environment to address a variety of
musculoskeletal conditions including neck pain [12-14]. Dry
needling isgrowing in popularity despitealack of clinical trials
examining its effectiveness, likely due to the ease of applying
dry needling in a clinical setting [15,16]. Dry needling is a
technique in which a fine needle is used to penetrate the skin,
subcutaneoustissues, and musclewith theintent to mechanically
disrupt tissue without the use of an anesthetic [17].

Most commonly, dry needling targets myofascial trigger points
(MTrPs), which are described as|ocalized hypersensitive spots
in a palpable taut band of muscle [18-28]. These hyperirritable
spots can be classified as active MTrPs when they produce
spontaneous pain and, when palpated, reproduce a patient’s
familiar pain. Latent MTrPs do not produce spontaneous pain
and are only painful upon palpation [29]. Many studies have
shown that MTrPs are prevalent in patients with chronic neck
pain [30-34]. It has been reported that MTrPs in the neck and
shoulder commonly result in limited range of motion in the
neck, neck pain, headache, and dizziness [28,33,35].

There have been five recent studies examining dry needling
performed by a physical therapist for patients with neck pain.
Four of the trials examined the short-term effectiveness of dry
needling: threein chronic mechanical neck pain [21,24,28] and
one in acute mechanical neck pain [23]. The results of these
studies demonstrated that dry needling decreases pain intensity
and increases pain pressure threshold in the short term; the
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longest follow-up was 4 weeks. One recent trial examined the
long-term effectiveness of dry needling, which was performed
on patientswith chronic nonspecific neck pain [36]. At 6-month
follow-up, the dry needling and passive stretching group
demonstrated significant and clinically relevant improvements
in pain, disability, and range of motion when compared to
passive stretching alone. These results suggest that dry needling
warrants further investigation for the treatment of neck pain.

Recent systematic reviews suggest that dry needling can be
recommended in the short and medium term to reduce neck and
shoulder pain [37] and for musculoskeletal pain [38]. Yet those
reviews concluded that there was limited evidence to support
dry needling’s effectiveness in the long term for reducing pain
or improving function, especially when compared to other
physical therapy interventions. Both authors recommended
further studies with adequate sample sizes to examine dry
needling effectiveness in both the short and long term on
reducing pain and improving function.

The majority of the studies included in the recent reviews
compared dry needling to control, sham, or to another
intervention directly. Not only is this not consistent with how
dry needling iscommonly used clinically by physical therapists,
but emerging evidence suggests that dry needling, when
performed in combination with other interventions, may be
more effective at reducing lower back pain than when performed
alone [39]. This suggests that dry needling, when combined
with other interventions (ie, multi-modal treatment), may result
inanimproved treatment effect when compared to dry needling
performed in isolation.

The majority of existing studies lack adequate sample sizes,
only collect short-term outcomes, frequently examine dry
needling as a stand-aloneintervention, and only trest one muscle
for one to two sessions, which is not consistent with how dry
needling iscommonly performed clinically. Typicaly, clinicians
will perform an examination to locate active and latent MTrPs
and needle numerous active trigger points in a single session.
They may then dry needle the patient over many sessions to
achieve optimal effects. With the high prevalence of neck pain
and its contribution to prolonged disability in patients, it is
essential to  identify optima  treatment  approaches
[1-3,5,6,40,41]. Therefore, the aim of this randomized clinical
trial is to examine the long-term effects of a combination of
manual therapy, exercises, and dry needling to the
cervicothoracic region on pain and disability inindividualswith
acute or chronic mechanical neck pain resulting from postural
dysfunction, trauma, or insidious onset who are referred to
physical therapy.

We hypothesize that patients who receive dry needling, manual
therapy, and exercise will achieve greater reductions in pain
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and disability in the short term (ie, 4 weeks) and long term (ie, [42,43]. Approva by both the Institutional Review Board at
6 and 12 months) compared to those who receive sham dry  Concord Hospital (Concord, NH, USA), where thetrial will be

needling, manual therapy, and exercise. performed, and the University of Newcastle Human Research
Ethics Committee (Callaghan, Australia), where the primary
Methods author (ERG) is currently enrolled as a PhD candidate, have
been obtained. Consecutive subjects presenting to Concord
Design Hospital physical therapy clinics (Concord, NH, USA) and

Wewill conduct arandomized, double-blind, placebo-controlled ~ Franciscan St. Francis Hedlth physical therapy clinics
trial according to the CONSORT guidelines (see Figure 1) (Indianapolis, IN, USA) with mechanical neck pain will be
screened for eligibility criteria.

Figure 1. Flowchart of the study trial.
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Subjects

Each physical therapy clinic, upon receiving a patient referral
for neck pain, attemptsto schedul e the patient with the therapists
who have agreed to assess and treat participants in the trial.
Upon arrival for their initial assessments, patients are informed
about the potential opportunity to participatein the study if they
meet inclusion/exclusion criteria. A combination of physical
examination and self-report measures will be used to assess
each patient’s potential eligibility to participate. Inclusion
criteria for the study include the following: aged 18 years or
older, aprimary complaint of neck pain, and a Neck Disability
Index (NDI)>10 points=20% [44]. Patient exclusion criteria
include the following: red flags (ie, tumor, fracture, metabolic
diseases, rheumatoid arthritis, osteoporosis, prolonged history
of steroid use, symptoms of vertebrobasilary insufficiency,
pregnancy, cervical spinal stenosis, or bilateral upper extremity
symptoms); use of blood thinners; history of whiplash injury
within the past 6 weeks; evidence of central nervous system
involvement, including hyperreflexia, sensory disturbances in
the hand, intrinsic muscle wasting of the hands, unsteadiness
during walking, nystagmus, loss of visual acuity, impaired
sensation of the face, dtered taste, or the presence of
pathological reflexes such as positive Hoffman’s and/or Babinski
reflexes; two or more positive neurologic signs consistent with
nerve root compression (ie, muscle weaknessinvolving amajor
muscle group of the upper extremity, diminished upper extremity
muscle stretch reflex, or diminished or absent sensation to
pinprick in any upper extremity dermatome); prior surgery to
the neck or thoracic spine; workers' compensation or pending
lega action regarding their neck pain; insufficient
English-language skills to complete all questionnaires; and
inability to comply with treatment and follow-up schedule.

If a patient is determined to have met inclusion/exclusion
criteria, they will be asked if they would like to participate in
the study. If they choose to provide informed consent, each
patient will complete the baseline questionnaires as well asthe
baseline outcome assessments. Demographic information will
be collected for descriptive purposes, including age, gender,
employment status, past medical history, mechanism of injury,
location and nature of the patient’s symptoms, number of days
since onset, number of previous episodes of neck pain, and
treatment for previous episodes. Once patients are admitted to
the study, no patient will be removed from the study for
noncompliance and an intention-to-treat analysis will be used.

Outcome M easures

Overview

All subjectswill complete several commonly used instruments
to assess their level of disability and neck pain. The primary
outcome measure will be the NDI to capture the effect of
trestment on thelevel of disability. Secondary outcome measures
will include the Visual Analog Scale (VAS) to assess pain, the
Global Rating of Change Scale (GROC) to measurethe patient’s
perceived recovery, the patient perception of the intervention
to determine if they felt they received the genuine dry needling
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intervention, and patient expectations to determine which
treatments they believed would be most beneficial for their
current condition. The self-report measures that will be used
include those discussed in the following sections.

Primary Outcome

The NDI was created to measure pain-related disability
associated with activities of daily living in people with neck
pain [45,46]. The NDI contains 10 focused sections. Each item
is scored on a 6-point scale and can reach a maximum score of
5; therefore, the maximum score is 50. This score will be
calculated as a percentage, with higher scoresindicating higher
levels of disability [46]. Content, construct validity, and
reliability of the NDI has been previously shown in patients
with neck pain [46,47]. The NDI has been used by researchers
to evaluate the effect of treatments on patients’ perceived levels
of functioning and disability [48-51].

Secondary Outcomes

Visual Analog Scale

The VAS is a single-item measure of pain using a 100-mm
horizontal line anchored on the left side, which represents no
pain, while the right side represents the worst pain imaginable.
Patients mark a score by making avertical line where they feel
best represents their pain intensity. The VAS has been shown
to bereliable [52] and valid [53].

Patient Global Rating of Change

The GROC will beused, which isa15-point global rating scale
described by Jaeschke et a [54]. The scale ranges from —7 (a
very great deal worse) to zero (about the same) to +7 (a very
great deal better). The global rating will be administered at the
follow-up examinations only.

Patient Perceptions

Patient perceptions about the intervention will be used to
determine whether the sham was an effective placebo. Patients
will be asked for their perceptions on the dry needling
intervention they received in order to determineif they felt they
received genuine treatment. The following questions will be
asked: What did you think of the dry needling intervention?
Would you be willing to have the dry needling intervention
again if you were attending physical therapy? Do you think you
received the real dry needling intervention?

Patient Expectations

Patient expectationswill be assessed at enrollment into thetrial.
Patients will be asked to rate each intervention on a 5-point
Likert scale asto whether they believe each specific intervention
will significantly help to improve this episode of their neck
pain.

All outcome assessments will be performed by an individual
blind to group assignment and will be performed at baseline, 4
weeks, 6 months, and 12 months. The latter two assessments
will be mailed to the patients to improve return rate (see Table
1) [55].
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Table 1. Summary of outcome measures and time points for collection.

Outcome measure Baseline 4 weeks 6 months 12 months

Neck Disability Index Yes Yes Yes Yes

Visual Analog Scale Yes Yes Yes Yes

Global Rating of Change No Yes Yes Yes

Peatient perception of intervention No Yes Yes Yes

Patient expectations Yes No No No

Intervention

Overview

Once the baseline examination is complete, equal humbers of
patients will be randomly assigned to one of two groups:. (1)
manual therapy, exercise, and dry needling (MTEX-Needle
group) or (2) manual therapy, exercise, and sham dry needling
(MTEX-Sham group). A random-number generator will be used
to conduct the randomization. The randomization procedure
will be conducted prior to the initiation of the study using a
computer program randomizer by an individual not involvedin
patient recruitment. The randomization will be concealed
according to the following procedure. The group assignment
will berecorded on alabel that will be placed inside an envelope
and the envel ope will be sealed. After the baseline examination
is complete, the randomization envelope will be handed to a
treating therapist and treatment will begin according to group
assignment. Treatment will be initiated immediately following
the baseline examination, unless prohibited by time constraints;
inthis case, the patient will be scheduled for afollow-up session
within 3-5 days to receive the first treatment. Patients in both
groups will attend physical therapy for seven treatments over
amaximum of 4 weeks. Each treatment session will last for a
total of 45 minutes of one-on-one treatment time with the
treating physical therapist.

To ensure that the clinicians involved in administering the
treatment are familiar with the procedures of the study, they
will be required to participate in a 2-hour training session.
During the training session, the manual therapy, exercise, and
dry needling techniques will be reviewed to ensure treatments
are applied in a standardized manner consistent with the
treatment algorithm outlined bel ow. The majority of thetraining
time (ie, 1 hour) will be dedicated to ensuring standardization
of the application of the dry needling and sham needling
techniques. The second hour will be spent reviewing the manual
therapy techniques, therapeutic exercises, and algorithms to
help standardize their prescription, as well as data collection
procedures. Due to the pragmatic nature of this study design,
even when the treatment algorithm is followed for manual
therapy and exercise, there will likely be some variation in the
interventions sel ected by each therapist based on each patient’s
relevant examination findings. As this is a pragmatic trial
designed to mimic usual clinical practice, thisindividualization
of apatient’ streatment is acceptable and expected. All therapists
applying al interventions will be licensed physical therapists
who have also completed the required postgraduate training
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that enables them by their state practice act to utilize dry
needling, and who regularly use the technique in practice.

Manual Therapy: 15 Minutes

Individuals randomized to both groups will receive manual
therapy to address joint mobility of the cervical and thoracic
spine. Mobilization of the cervical spine and thrust manipulation
targeting the thoracic spine will occur at the beginning of each
treatment. The treatment algorithm, combined with physical
examination findings, will guide clinicians to alow them to
determine which techniques will be used and is outlined below
(see Table 2).

Physical Examination Techniques That Will Guide
Manual Therapy I ntervention

Cervical/Thoracic Spine Active Range of Motion and
Behavior of Symptoms

The examiner will record asingle range of motion measurement
for flexion and extension using an inclinometer as described by
Hole [56]. Bilateral rotation will be measured using a standard
long-arm goniometer [57]. Reliability coefficients for cervical
spinerange of motion parameters range from .81-.84 (inter-class
correlation [ICC] 2,1) [56]. Thoracic rotation active range of
motion will be assessed qualitatively. Patients will be asked to
place their hands on opposite shoulders and to rotate the trunk.
Carewill betaken to maintain the cervical spinein neutral while
the patient rotates the trunk to the left and right as far as
possible. The behavior of symptoms and the presence of
side-to-side asymmetry will be recorded.

Spring Testing

Spring testing of the cervical and thoracic spine over the spinous
processes of the vertebrae will be tested with the patient prone
[58,59]. Thestiffness at each segment will bejudged asnormal,
hypomobile, or hypermobile. Interpretation of whether a
segment is hypomobile will be based on the examiner's
anticipation of what normal mobility should feel like at that
level and compared to the mobility detected in the segment
above and below. In addition, pain provocation at each segment
will be judged as painful or not painful and, if painful, whether
the symptoms are local (ie, under the examiner's hand) or
referred (ie, away from the examiner’shand). Spring testing for
the neck will be performed over the spinous processes of C2-C7.
Spring testing for the thoracic spine will be performed over the
spinous processes of T1-T5. The reliability of spring testing
from our previous work showed poor reliability in the cervical
spine and fair-to-moderate reliability in the thoracic spine [60].
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Table 2. Manual intervention algorithm for treatment selection.

Assessment

Treatment

Cliniciansassess cervical spinemobility and range
of motion, including overpressure and repeated
movements, if indicated

Clinicians assess thoracic spine mobility and range
of motion

If hypomobility or limited range of motion isidentified in the cervical spine, the therapist will
utilize cervical thrust manipulation or nonthrust mobilizations; thismay include central and unilat-
era posterior-anterior, side glides, and occipito-atlanto joint (CO-1)

Thrust manipulations may be repeated up to two times if reassessment of the patient showsim-
provements in range of motion, mobility, and/or pain

Nonthrust mobilizations generally performed two to three times x30 repetitions at each hypomobile
level and may be repeated again (two to three times x30 repetitions) if the patient showsimprove-
ments in range of motion, mobility, and/or pain

If hypomobility or limited range of motion isidentified in the thoracic spine, the therapist will
utilize thoracic thrust manipulation and/or nonthrust manipulation (may include central and unilat-
era posterior-anterior techniques to the thoracic spine and ribs)

Thrust manipulation will be used unless contraindications noted (history or self-report of osteope-
nia/osteoporosis, etc)

Thrust manipulations may be repeated up to two times if reassessment of the patient showsim-
provements in range of motion, mobility, and/or pain

Nonthrust manipulations generaly performed two to three times x30 repetitions at each hypomobile
level and may be repeated again (two to three times x30 repetitions) if the patient showsimprove-

ments in range of motion, mobility, and/or pain

Table 3. Exerciseintervention algorithm for treatment selection.

Assessment

Treatment

Progression

Muscular endurance of the cervical flexors was
evaluated with the deep neck flexor endurance
test and evaluated based on hold time in seconds

Craniocervical and cervical extensors

Muscle length test: upper trapezius, latissimus
dorsi, pectoralis minor, pectoralis major, levator
scapulae, anterior and middle scalenes, and the
suboccipital muscles; aso scored as tight or nor-
mal

Manual muscle tests performed for the lower
trapezius, rhomboids, middletrapezius, and serra-
tus anterior

Prepare participant in supine, hook-lying posi-
tion and ensure craniocervical and cervical re-
gionsarein aneutral position (support with a
folded towel if necessary).

Teach the craniocervical flexion action. Usein-
structions of “feel the back of your head slide
up the bed as you nod your chin.”

Goal: 10 x 10-second holds
Patient either prone on elbows or in four-point
kneeling position.

Suboccipital muscles—Focus on a neutral neck
position: (1) Require the participant to perform
craniocervical extension (chin down) and (2)
Require the participant to perform craniocervical
rotation (the saying “no” action). Assess quality
of movement and for smooth coordination.

Goal: 3 setsof 5

Stretching of muscles determined to have de-
creased length

Peatient to perform 3 x 30-second stretches for
each muscle

Goal: 3 sets of 30-second holds for each muscle
Patient to perform exercises without exacerba-
tion of symptoms

Progressed based on patient response

All patients begin with thin elastic bands

Goal: 3 setsof 10

Begin with craniocervical flexion.

Cue patient to “keep chintucked in, lift, and hold
your head up.”

Goal: 10 x 10-second holds

Patient either prone on elbows or in four-point
kneeling position.

Deep cervical extensors: the craniocervical re-
gion remains in neutral and the axis of motion
isnow at C7. Instruct the participant to curl their
neck first into flexion and then to curl their neck
back to extension. The participant will often re-
quire manual facilitation to achieve the correct
action. To assist in maintaining the craniocervi-
cal neutral position, let the participant imagine
they have a book between their hands and they
must keep their eyes on the book asthey lift their
head. Check that muscles such as splenius capitis
are not overactive.

Goal: 10 x 10-second holds

Self-overpressure to stretching of muscles will
be added as appropriate

Patient will be progressed to medium, heavy,
and extra heavy for resistance as appropriate,
based on the patient’s ability
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Exercise: 15 Minutes

Individuals randomized to both groups will receive exercise
designed to improve performance of both the deep neck flexor
musculature as well as the scapular musculature. The physical
examination will guide exercise interventions. See the exercise
intervention treatment algorithm in Table 3 [61]. Exercise will
be performed after manual therapy and before dry needling.
The goal of this program is to increase endurance and control
of the muscles in the cervicothoracic region. The exercise
portion will also include a stretching program targeting the
cervicothoracic muscles, which have been placed in ashortened
position as aresult of poor postures. Patients will be instructed
to perform the exercises as a home program twice daily. Each
patient will be provided with a home exercise log that includes
pictures as well as descriptions of all exercises. This exercise
log will be used to encourage patient compliance.

The patient will be instructed to maintain usual activity levels
within the limits of pain. Advice to maintain usual activity has
been found to assist in recovery from neck pain. Patients will
beinstructed to do all activities that do not increase symptoms
and to avoid activities that aggravate symptoms.

Physical Examination Techniques That Will Guide
Exercise I ntervention

Neck Flexor Endurance

Endurance of the neck flexors will be assessed with the patient
lying supine in a hook-lying position. The patient will retract
the chin and lift the head and neck until the head is
approximately one inch above the plinth. Once in position, a
linewill bedrawn across one of the skin folds aong the patient’s
neck while the therapist maintains support just under the
patient’s occiput. When either the line edges begin to separate
or if the patient’s head touches the therapist’s hand for more
than one second, the test will be terminated. Thistechnique has
been demonstrated to have moderate reliability (ICC of .67)
[62].

Muscle Length Assessment

Length of the upper trapezius, latisssmus dorsi, pectoralis minor,
pectoralismajor, levator scapulae, anterior and middle scalenes,
and the suboccipital muscles will be assessed according to the
descriptions provided by Cleland et a [60]. Percent agreement
between examiners in our previous work ranged from 77% to
85% [63].

Muscle Strength Assessment

Strength of the upper quadrant will be tested according to the
techniques described by Kendall [64]. Percent agreement
between examiners in our previous work ranged from 81% to
91% [63].

Dry Needling: 15 Minutes

Individual s randomized to the M TEX-Needle group will receive
dry needling targeting the posterior musculature of the cervical
and thoracic spine. Dry needling will occur after the manual
therapy and exercise at each treatment session. The physical
examination findings will guide clinicians to allow them to
determine which specific muscles will be targeted (see Table

http://www.researchprotocols.org/2017/11/e227/
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4). Examples of posterior muscles that can be treated include
the trapezius, levator scapulae, splenius capitis, semispinalis,
spinalis capitis, multifidi, and suboccipital muscles. The
therapist will needle at least six sites up to a maximum of 10
based on identification of MTrPs. If six sites failed to be
identified, the therapist will address as many sites that are
present and document the number of sites treated. Once the
needle has been inserted manually into the trigger point, the
needle will be pistoned in an up-and-down fashion so that 2- to
3-mm vertical motions occur (ie, fast-in and fast-out technique
asdescribed by Hong) at approximately 1 Hz for 25-30 seconds,
with the aim of eliciting local twitch responses [65]. The
maximum number of sessions of dry needling each participant
will receive is six sessions, but therapists are instructed that if
the patient has complete resolution of trigger pointsthey do not
need to continue with dry needling in subsequent sessions. The
therapist also may discharge a patient at the therapist’'s and
patient’s discretion, as would normally be done in clinical
practice.

Physical Examination That Will Guide Dry Needling
I ntervention: Trigger Point Assessment

The neck and upper quarter will be examined for the presence
of the following: a hypersensitive spot in a pal pable taut band,
palpable or visible local twitch on pincer palpation, and
reproduction of referred pain elicited by palpation of the
sensitive spot. These criteria have been shown to exhibit good
interexaminer reliability (k=.84-.88) when applied by an
experienced clinician [66].

Sham Dry Needling: 15 Minutes

Park Sham acupuncture needles (AcuPrime) will be used to
perform sham dry needling in all patients randomized to the
MTEX-Sham group. These needles have been reported to be
indistinguishable from real needles in a patient who has not
experienced dry needling before [67]. The device consists of
two plastic tubes that dlide into one another and allow the
blunted needle to cause a pricking sensation when pushed
against the skin. This sham needle alows the patient to have
the feeling that the needle is entering the skin while also
maintaining therapist-patient contact time and treatment
explanation. Sham dry needling is proposed to have less effect
when compared to true dry needling [68]. Sham dry needling
sites will be determined in the exact same fashion as in the
MTEX-Needlegroup by the physical therapist after assessment.
Therapists will be asked to sham needle at least six sites up to
amaximum of 10, but the muscles that are (sham) treated will
be left at the discretion of the physical therapist. The number
of sites and specific muscles (sham) treated will be recorded by
the therapist. Only posterior muscles of the cervical spine and
upper thoracic spine, the same muscles targeted in the dry
needling group, will be treated in order to ensure patients will
be blinded to whether they received the real or sham needling.

Data Analysis

Descriptive statistics, including frequency countsfor categorical
variables and measures of central tendency and dispersion for
continuous variables, will be calculated to summarize the data.
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Baseline demographic data will be compared across treatment

Table 4. Dry needling intervention algorithm for treatment selection.
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groups to assess the adequacy of the randomization.

Assessment Treatment

Trigger point assessment performed
on the trapezius

Patient in prone, therapist identifies the hypersensitive spot in the trapezius

The overlying skin will be cleansed with alcohol

Oncethe needle has been inserted manually into the trigger point, the needlewill be pistoned in an up-and-down
fashion so that 2- to 3-mm vertical motions occur (ie, fast-in and fast-out technique as described by Hong) at
approximately 1 Hz for 25-30 seconds, with the aim of eliciting local twitch responses

After needleis removed, pressure with a cotton ball will be maintained to prevent excessive bleeding

The number of sites and specific muscles treated will be recorded by the therapist

Trigger point assessment performed
on the levator scapulae

Patient in prone, therapist identifies the hypersensitive spot in the levator scapulae

The overlying skin will be cleansed with alcohol

Oncethe needle has been inserted manually into the trigger point, the needle will be pistoned in an up-and-down
fashion so that 2- to 3-mm vertical motions occur (ie, fast-in and fast-out technique as described by Hong) at
approximately 1 Hz for 25-30 seconds, with the aim of €liciting local twitch responses

After needle is removed, pressure with a cotton ball will be maintained to prevent excessive bleeding

The number of sites and specific muscles treated will be recorded by the therapist

Trigger point assessment performed
on the splenius capitis, semispinalis,
spinalis capitis, and multifidi

or multifidi

Patient in prone, therapist identifies the hypersensitive spot in the splenius capitis, semispinalis, spinalis capitis,

The overlying skin will be cleansed with alcohol

Oncethe needle has been inserted manually into the trigger point, the needle will be pistoned in an up-and-down
fashion so that 2- to 3-mm vertical motions occur (ie, fast-in and fast-out technique as described by Hong) at
approximately 1 Hz for 25-30 seconds, with the aim of €liciting local twitch responses

After needle is removed, pressure with a cotton ball will be maintained to prevent excessive bleeding

The number of sites and specific muscles treated will be recorded by the therapist

Trigger point assessment performed
on the suboccipital muscles

Patient in prone, therapist identifies the hypersensitive spot in the suboccipital muscles

The overlying skin will be cleansed with alcohol

Once the needle has been inserted manually into the trigger point, the needlewill be pistoned in an up-and-down
fashion so that 2- to 3-mm vertical motions occur (ie, fast-in and fast-out technique as described by Hong) at
approximately 1 Hz for 25-30 seconds, with the aim of eliciting local twitch responses

After needleis removed, pressure with a cotton ball will be maintained to prevent excessive bleeding

The number of sites and specific muscles treated will be recorded by the therapist

We will compare baseline variables between groups by using
independent t tests or Mann-Whitney U tests for continuous
data and chi-square tests of independence for categorical data.
An intention-to-treat analysis will be utilized, in which all
participants will be analyzed in the group to which they were
originally assigned. All dropouts and the reasons for dropping
out of the study will be reported. An apriori alphalevel of .05
will be used for all analyses. All datawill be checked to ensure
they meet the assumptionsfor theinferential statistical analyses
described below. If they do not meet the necessary assumptions,
appropriate nonparametric procedures will be utilized. We will
examine the primary aim with a two-way repeated-measures
analysis of variance with treatment group (ie, manual therapy,
exercise, and dry needling vs manual therapy, exercise, and
sham dry needling) as the between-subjects independent
variables and time (ie, baseline, 4 weeks, 6 months, and 12
months) as the within-subjects independent variable. The
hypothesis of interest is the two-way group x time interaction.

http://www.researchprotocols.org/2017/11/e227/

Bonferroni-corrected post hoc tests will be used to determine
difference between group means.

Power Analysis

Sample size and power calculations were performed using
G*Power version 2 datistical software (Heinrich-Heine-
Universitdt Disseldorf) based on the minimal clinical
improvement of 12 points on the NDI [51,69], assuming a
standard deviation of 16 points, two-tailed, and an alpha level
of .05. This requires a minimum sample size of 29 subjects per
group. A total of 76 patients with a primary complaint of neck
pain who meet the inclusion/exclusion criteria and consent to
participate will be enrolled into the study. This sample sizewill
yield greater than 80% power to detect both statistically
significant and clinically meaningful changes in the NDI;
additionally, this will control for dropouts prior to the 4-week
follow-up.
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Risks

The risks associated with a patient’s participation in this study
are minimal. Patients may experience an increase in pain
intensity from completing the range of motion exercise due to
amuscle or ligament injury. Based on our clinical experience,
the chance of this happening is rare, which means it occursin
less than 1% of people. We have attempted to minimize this
risk by having alicensed physical therapist examineall patients
and instruct them in the proper exercise technique. In addition,
atherapist will re-examine a patient at any time, if appropriate.
It is adso possible that patients will experience mild muscle
soreness after the manipulation is performed. Based on our
clinical experience, the chance of this happening is common,
which means it occurs in 1%-25% of people. However, this
sorenesstypically resolveswithin 1-48 hours after manipulation.
We have minimized the risks associated with manipulation by
ensuring that the licensed physical therapists participating in
this study already routinely use manipulation in the management
of patients with neck pain. We have further minimized thisrisk
by ensuring that each physical therapist participating in this
study has been specifically trained in the use of the manipulation
techniques to be used in this study. Furthermore, al potential
subjects will be screened to ensure they do not exhibit any
exclusion criteriathat may placetheindividual at increased risk
for a serious complication.

When dry needling treatment is performed, it is possible that
patients will experience the following common adverse events:
bruising, bleeding, pain during treatment, pain after treatment,
or aggravation of symptoms 1.7%-7.6% of the time (~2-8 out
of 100). Uncommon adverse events include the following:
drowsiness, headache, or nausea 0.13%-0.26% of thetime (~1-3
out of 1000). Possiblerare adverse eventsincludefatigue, altered

Table 5. Timeline and milestones.

Gattie et a

emotions, shaking, itching, claustrophobia, or numbness
0.01%-0.04% of the time (1-4 out of 10,000). Dry needling is
very safe; however, the most serious side effect from dry
needling is pneumothorax (ie, lung collapse due to air inside
the chest wall), which can occur in less than 0.01% (<1 out of
10,000) treatments. Thisrisk isvery low and in arecent survey
of physical therapistswho use dry needling, Brady et a reported
that no episodes of pneumothorax occurred in over 7600
treatments. We have minimized the risks associated with dry
needling by ensuring that the licensed physical therapists
participating in this study already routinely use dry needling in
the management of patients with neck pain. We have further
minimized this risk by ensuring that each physical therapist
participating in this study has been specifically trained in the
use of the dry needling techniques to be used in this study.
Furthermore, all potential subjects will be screened to ensure
they do not exhibit any exclusion criteria that may place the
individual at increased risk for a serious complication.

Should any adverse event occur, it would be appropriately
managed by the treating physical therapist by activating
emergency servicesif immediate medical attention isrequired;
standard clinical advicewill be used in the case of minor events,
such as transient soreness.

Results

This trial is registered at Clinical Trials.gov (NCT02731014)
and recruitment is currently underway and is expected to be
completed by the end of 2017. Data collection for long-term
outcomes will occur throughout 2017 and 2018. Data analysis,
preparation, and publication submission is expected to occur
throughout the final three quarters of 2018. See Table 5 for the
study timeline and milestones.

Activity 2016 (quarter) 2017 (quarter) 2018 (quarter)

3 1 2 3 4 1 2 3 4
Participant recruitment X X X X
Data collection for long-term outcomes X X X X X

Dataanalysis, preparation, and submission for publication

Publication submissions

Discussion

Principle Findings

Neck pain is commonly unresponsive or does not fully resolve
with current treatment strategies, with 37% of patients going
on to experience chronic neck pain of greater than oneyear [2].
Dry needling may be one intervention that could lead to
improved outcomes when used in conjunction with exercise
and manual therapy [11,39]. Anecdotally, intheclinical setting,
apatient’spain level commonly limitstheir ability to participate
in active exerciseinterventions. Asdry needling appearsto have
a significant treatment effect on reducing pain and increasing
pressure pain threshold [38], it may facilitate a patient’s ability
to perform a prescribed exercise program. In addition, it may

http://www.researchprotocols.org/2017/11/e227/

improve patient compliance with exercise, which may lead to
improved results from an exercise program.

Therefore, theaim of thistrial isto determineif the addition of
dry needling to an exercise and manual therapy treatment
program will further reduce pain and improve disability in
patients with mechanical neck pain, as compared to exercise
and manual therapy and sham needling.

We hypothesize that patients who receive dry needling, manual
therapy, and exercise will achieve greater reductions in pain
and disability in the short term (ie, 4 weeks) and long term (ie,
6 and 12 months) compared to those who receive sham dry
needling, manual therapy, and exercise.
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Astheuseof dry needling by physical therapists becomes more
widespread, and more therapists are trained in this approach,
research is needed to support or refute its effectiveness. The
results of thistrial will assist in providing long-term outcomes
examining the effectiveness of dry needling, which are currently
lacking in the literature.

We anticipate the potentia challenges to this study to include
the following: difficulty with patient recruitment, patient
compliance with follow-up schedule, and patients lost to
follow-up over the 1-year, long-term, follow-up period. To
address these challenges, we have utilized two large clinicsin
different locations in the United States to improve the ability
to recruit patientsin atimely manner. Further, we will provide
a small financial reimbursement for patients as incentive for
completion of the 4-week, 6-month, and 12-month follow-up
in order to assist with compliance and reduce the numbers lost
to follow-up.

Limitations

We recognize that there are a number of potential limitations
in the study design. The treating therapists cannot be blinded

Gattie et a

to group assignment, which may influence the verbal and
nonverbal interaction with subjects. To try to manage this
limitation, all therapists will be trained to maximize the
consistency with which the dry needling intervention and the
sham intervention will be performed.

We have chosen to allow therapists to perform individualized
dry needling treatment specific to each patient within the
outlined treatment algorithm to be consistent with clinical
practice and improve external generalizability. We believe that
providing treatment specific to the patient’s presentation will
improve outcomes. We understand this may be seen as a
limitation as it may lead to variation in the treatments that will
be applied by therapists, which may mask the difference between
groups. However, individualized treatment better reflectsclinical
practice.

Another potential limitation isthat we are not including physical
measures such as range of motion or pain pressure threshold in
our analyses. We have chosen to limit our outcomesto validated
guestionnaires in an effort to decrease loss to follow-up,
especialy at the long-term time points.
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Abstract

Background: Intelligent assistive technologies that complement and extend human abilities have proliferated in recent years.
Service robots, home automation equipment, and other digital assistant devices possessing artificial intelligence are forms of
assistive technologies that have become popular in society. Older adults (>55 years of age) have been identified by industry,
government, and researchers as a demographic who can benefit significantly from the use of intelligent assistive technology to
support various activities of daily living.

Objective: The purpose of this scoping review isto summarize the literature on the importance of the concept of “trust” in the
adoption of intelligent assistive technologies to assist aging in place by older adults.

Methods: Using ascoping review methodology, our search strategy will examine the following databases: ACM Digital Library,
Allied and Complementary Medicine Database (AMED), Cumulative Index to Nursing and Allied Health Literature (CINAHL),
Medline, PsycINFO, Scopus, and Web of Science. Two reviewers will independently screen the initial titles obtained from the
search, and these results will be further inspected by other members of the research team for inclusion in the review.

Results: This review will provide insights into how the concept of trust is actualized in the adoption of intelligent assistive
technology by older adults. Preliminary sensitization to the literature suggests that the concept of trust is fluid, unstable, and
intimately tied to the type of intelligent assistive technology being examined. Furthermore, awide range of theoretical lenses that
include elements of trust have been used to examine this concept.

Conclusions:. Thisreview will describe the concept of trust in the adoption of intelligent assistive technology by older adults,
and will provide insights for practitioners, policy makers, and technology vendors for future practice.

(IMIR Res Protoc 2017;6(11):€218) doi:10.2196/resprot.8772

KEYWORDS
assistive technology; trust; older adult; adoption; technology; aging in place; artificial intelligence; scoping review

: automation, and other forms of maobile systems are examples
Introduction of technologies that assist human users in tasks, and have
Technologies that amplify or augment human abilities have ~&come subtly commonplace in people's lives. While the term
matured and proliferated in recent years. Robotics, home assistive technology has been historically aligned with devices
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used by individuals with physical or cognitive deficits (eg,
wheelchairs, speech-generating devices [1]), newer forms of
assistive technologies possessing elements of artificial
intelligence have emerged in recent years. The term intelligent
assistive technologies includes a broad range of technological
systems used to support or extend human abilities [2], and are
labelled as smart or intelligent due to their ability to sense and
respond to user needs and a changing environment . The term
is also used to describe a platform capable of operating
autonomously or within larger networks of related devices[3].
Dueto the intelligent nature of these devices, they can be used
to support human users with amultitude of everyday tasks, such
as household cleaning and maintenance, transportation, food
and meal preparation, and various self-care management and
recreational activities. Examples of intelligent devices relevant
to older adultsinclude autonomous vehicles, sensor-driven home
emergency response systems, and personal robots [3].

While once only used for basic sensory and detection purposes
[4], the consumer-level scaling of current generation smart and
intelligent technology has produced systems that support more
nuanced and complex aspects of people's daily living [3,5].
Home automation [6], service robots [7], wearable biometric
sensors [8], relational companion agents [9], and Internet of
Things applications [10] are now available to consumers to
support a multitude of tasks, both in the home and the
workplace. While there is broad societal interest in the use of
these forms of smart technologies, they are increasingly being
used to assist older adult populations (>55 years of age) to age
in place [6,10-15]. With the global population of people over
65 expected to triple by 2050 [16], it has been proposed that
assistive and other forms of artificially intelligent technology
may play helpful rolesin the early detection and management
of age-related conditions [3]. Furthermore, by enabling older
adults to age in place or, “live in one's own home and
community safely, independently, and comfortably, regardless
of age, income, or ability level” [17], older adults will be able
to remain supported in their home and community, and
potentially delay the use of institutional care [3]. Older adults
who experience physical, mental, or cognitive deficits have
been specifically identified as people who could benefit from
these forms of intelligent assistive technol ogiesto support their
aging in place [6,18]. For instance, there has been a steadily
growing body of literature exploring the use of these forms of
intelligent assistive technol ogies to support the early detection
and management of a variety of conditions, including
Alzheimer’s disease and dementia [19]. Other potential user
groups, such as those experiencing mental health challenges
[20], visual or auditory impairments[21], or medically fragility
[22] have all been explored by researchers as conditions that
can be supported through the appropriate use of intelligent
assistive technology.

Over the last decade, a sizable body of research has been
generated exploring the use of intelligent assistive technology
in older adult populations. Topics include a diverse range of
intelligent assistive technology, including devices that
accomplish isolated or specific tasks like vacuuming, cleaning,
and remote lighting control [12,23-26]. More recently,
personalized companionship, virtual presence, virtual assistant,
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and sensory technologiesthat offer customized lifestyle supports
based on various socio-contextual inputs (ie, diet, sleep, activity,
time of day) have also become popularized [10,26]. Some
intelligent assistive technologies also possess the ability to
leverage multimodal interaction between other distinct smart
devices to surround an individual with personalized support.
For instance, Amazon Echo (a conversational virtual assistant
device) can help a human user complete tasks via voice
commands (eg, create shopping lists, provide news/traffic
information) [27]. The Echo assistant can also control other
home automation technology (eg, smart lighting, cleaning
service robots) to generate an interlinked, intelligent network
of assistive technology around a human user [27]. Given the
autonomous nature of some intelligent assistive technologies,
researchers are interested in exploring the possibility of
personalized, fluid, human-technical relationships with these
devices[28-31].

As assistive technol ogies acquire and demonstrate intelligence
through their functionality, human users may begin to perceive
them more like autonomous agents[32]. Dueto this perception,
human users assume more risk as they move from predictable
and controllable interactions with nonintelligent devices (ie,
traditional assistive technology) to intelligent devices where
responses and outcomes may become less predictable. One
concept noted to be important in the building of this kind of
human-technical relationship istrust [33] . Trust is a construct
we assign to a human’s willingness to rely on the actions of an
autonomous agent (ie, intelligent assistive technology), whose
behaviors are not directly controlled by an individual [34]. To
date, the concept of trust regarding older adults' adoption of
intelligent assistive technology has been examined directly or
indirectly through avariety of fashions, including: (1) whether
human users felt comfortable following the directions of an
intelligent assistive technology [29,31,35]; (2) if the technology
espoused a perceivable feeling of trustworthiness [31]; and (3)
if the technology, in its function or presence, became a trusted
technological entity [36]. While numerous articles have
addressed various constructs associated with therole of trustin
older adults' adoption of technology [23,29,31,35,36], there has
yet to be a broad search and summary of current literature in
the domain.

The increasing embeddedness and omnipresent nature of many
intelligent assistive technologies suggests that a review of the
state of the research in the domain is timely. To address this
gap, we describe the protocol for ascoping review that will seek
to explore the concept of trust in relation to older adults and
their adoption and use of intelligent assistive technol ogies that
support aging in place.

Methods

Scoping Review

Scoping reviews are commonly undertaken, “to examine the
extent, range and nature of aresearch activity” [37] in agiven
domain, especially, “when it is difficult to visualize the range
of material that might be available” [38]. A scoping review
methodology using the approach advised by Arksey and
O'Malley [38] and advanced by Levac et a [37] was selected
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over more time-intensive synthesis approaches (ie, systematic
review, meta-analysis).

Step 1: Identification of the Research Question

Levac et al [37] recommend that research questionsfor scoping
reviews be “broad” in nature, but linked with a specific and,
“clearly articulated scope of inquiry.” Using these conceptual
recommendations, the operational research question to be used
in this review was derived through research team discussion:
“How important is trust to the adoption and use of intelligent
assistive technology that allows older adultsto age in place?’

Step 2: I dentification of Relevant Studies

In this scoping review we will draw upon avariety of scholarly
reference databases, including: ACM Digital Library, Allied
and Complementary Medicine Database (AMED), Cumulative
Index to Nursing and Allied Health Literature (CINAHL),
Medline, PsycINFO, Scopus, and Web of Science. Wewill also
capture grey literature through Dissertation Abstracts and
Google Scholar searches. Academic literature generated over

Textbox 1. Inclusion and exclusion criteriafor the scoping review.

McMurray et a

the last decade (2006-2017) will be targeted, given the rapid
evolution of technology in this research domain. Through
consultation with a health sciences librarian, research team
meetings, and exploration of other review publicationson similar
topics, search syntax and inclusion/exclusion criteria were
developed (Textbox 1). The search syntax targets keywords
related to the three major variable components comprised in
the research question: (1) older adult population, (2) the
intelligent assistive technology, and (3) the concept of trust.
The search syntax included “older adult*” OR “senior*” OR
“baby boomer*” OR “aging in place” OR “elder*” AND
“robot*” OR * assigtivetechnolog*” OR “technolog*” OR * smart
technolog*” OR “artificial intelligence” OR “intelligent
technolog*” OR “intelligent assistivetechnolog*” AND *“trust*”
OR “reliab*” OR “engage*” OR “adopt*” OR “accept*” OR
“depend*” OR “confiden*” OR “rely”. The search syntax will
be run in each of the reference databases, and results will be
extracted as RIS files and saved separately. All results arising
from the reference databases will beimported into the Covidence
(Veritas Health Innovation) software platform for review.

Inclusion criteria
«  English language research papers and conference abstracts

o  2006to 2017

«  Quantitative and qualitative research studies

Exclusion criteria

brains)

«  Nonresearch studies

« Aged >55 years and above, or defined otherwise as older adult, elderly, or senior

« Research that examines intelligent assistive device use by older adult population for some activity to support aging in place, related to activities
of daily living, health, or physical/mental behaviors (aged >55 years, or defined otherwise)

«  Book reviews, textbooks chapters, opinion papers, and commentaries

. Intelligent assistive technology/devices examinations that lack “intelligent” definition (eg, magnification books, wheel chairs without digital

. Intelligent assistive technology/devices that are used to support other activities (eg, farming, employment)

o Aged <54 years, if not defined by authors as being older adult, senior, or elderly

Step 3: Selection of Studies

Two members of theresearchteam (AM, JL) will independently
screen al retrieved titles and abstracts for applicability to the
review’s research question. Discrepancies resulting from the
independent initial screen will be discussed between the two
research team members until consensus is reached. After this
initial independent screening, other members of the research
team (RB, JM) will review the full-text articles of short-listed
resultsand, as suggested by Levac et al [37], develop apost hoc
inclusion and exclusion criteria that will be applied to the
short-list.

http://www.researchprotocols.org/2017/11/e218/

Step 4: Extracting Data From Studies

A preliminary researcher-devel oped data charting tool hasbeen
generated to facilitate the extraction of data from the studies
(Table 1). Levac et a [37] suggest that both the process of
extracting datafrom studies and the devel opment of the charting
tool should be an iterative, data-driven process, whereby
increased familiarity with the study findingsreciprocally assists
in developing/refining the charting tool. Using a descriptive
analytical method, findings emerging from each study will be
qualitatively summarized in a narrative fashion, and common
themes and results will be identified. Through this process, it
isexpected that the charting tool will evolve asdatais extracted
from the respective studies, and important findings related to
the research question (not a priori conceptualized) are added
to the datafields.
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Table 1. Dataextraction table.
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Data Details for extraction

Articleinformation Author

Year

Title

Journal

Abstract

Study type
Theoretical/conceptual model

Population Definition of older adult

Inclusion criteria

Research setting location
Intervention

Measures (if applicable)
Trust Operational definition of trust

Description/type of intelligent assistive technology or system

Measure or qualitative aspects relevant to trust

Study findings

Brief overall study findings description

Step 5: Collating and Summarizing Data

To better organize the synthesis findings, we will use tables to
help accentuate the abstracted themes. Frequency data related
to anumerical count of studies that explore specific themes or
elements related to the research question will be calculated.
Similarly, tables will also provide a clear and concise
visualization of subthemes and issues arising from the main
synthesis findings. Both NVivo 11 (QSR International) and
Microsoft Excel (Microsoft Corp) software applicationswill be
used to assist in coding and quantifying emergent findingsfrom
the studies. Most of the findings will be reported in a narrative
fashion, qualitatively describing the current state-of-the-art in
terms of trust and older adults' adoption/use of intelligent
assistive technology. Drawing methodological insights from
the constant comparative technique[39], all study findings will
be constantly compared against other findings in an effort to
develop a cohesive thematic description of the state-of-the-art
regarding the research question.

Results

This review will provide insights into how the concept of trust
is actualized in the adoption of intelligent assistive technology
by older adults. Preliminary sensitization to the literature
suggests that the concept of trust is fluid, unstable, and
intimately tied to the type of intelligent assistive technology
being examined. Furthermore, awide range of theoretical lenses
that include elements of trust have been used to examine this
concept.

http://www.researchprotocols.org/2017/11/e218/

Discussion

Preliminary Findings

To date, we have generated some preliminary insights into the
concept of trust in the adoption of intelligent assistive
technology by older adults to support aging in place, through
aninitial search of literature in the domain to derive sensitizing
constructs for the review team. Sensitizing constructs provide,
“a starting point for a quaitative study” [40]. First, the
vernacular in this area of inquiry is diverse and unstable. The
various uses of neologisms and other specific terms to denote
various typologies of intelligent assistive technology is
remarkable, and will likely become afinding that is embedded
into the data extraction tool. Second, given the nonspecificity
of the search algorithm, abroad range of intelligent technologies
will likely be identified in the research domain over the last
decade. Smart assistive living environments, ambient assisted
living, social robots, virtual presence, and personalized cloud
technologies (among others) have al been featured in the
sensitizing literature. Third, the operational definition of the
older adult population included in this study has varied
significantly in other studies, ranging from 50 [41] to 90 years
of age [42]. Finaly, conceptualizations of trust also appear to
vary significantly between studies. A range of different
theoretical perspectives have commonly been used to
operationalize the measurement of the concept of trust, including
the Technology Acceptance Model [43], Systems Engineering
Initiative for Patient Safety [33], and other sociological
frameworks [34]. Consequently, the concept of trust has also
been defined in avariety of ways, often related to the functional
features of the technology, such asits usefulness, learned nature,
or some element of situational presence with a human user
[44-46].
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Limitations

A potential limitation of this scoping review will be the lack of
an explicit quality assessment of theincluded articles. Thelack
of a quality assessment review of the articles is common in
scoping review methodologies, asthe primary goal of thistype
of review isto generate rapid insights into an emerging domain
toinform futureinquiry. Furthermore, given the primordial state
of researchinthisarea (ie, no randomized controlled tria studies
were found in any of the preliminary scan of articles arising
from the search syntax), applying a formalized quality
assessment component to thisreview may inadvertently exclude
pilot studies and other research designs that produce findings
with constrained external validity, or those that are qualitative
in nature.

Conclusion

As a research domain that will undoubtedly become more
complex and diverse in the coming decade, it is essential that
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Abstract

Background: The treatment of supracondylar humerus fracture in children (SHFC) is associated with complications such as
functional deficit, residual deformity, and iatrogenic neurological damage. The standard treatment is closed reduction and
percutaneous Kirschner wire fixation with different configurations. Despite this fact, there is still no consensus on the most
effective technique for the treatment of these fractures.

Objective: The aim of this systematic review will be to evaluate the effect of surgical interventions on the treatment of Gartland
type Il and 111 SHFC by assessing function, complications, and error as primary outcomes. Clinical outcomes such as range of
motion and pain and radiographic outcomes will aso be judged.

Methods: A systematic review of randomized controlled trials or quasi-randomized controlled trials evaluating the surgical
treatment of SHFC will be carried out in the Cochrane Central Register of Controlled Trials, PubMed, Literatural atino-Americana
edo Caribe em Ciéncias da Salide, and Excerpta Medica Database. The search will aso occur at ongoing and recently completed
clinical trials in selected databases. Data management and extraction will be performed using a data withdrawal form and by
analyzing thefollowing: study method characteristics, participant characteristics, intervention characterigtics, results, methodol ogical
domains, and risk of bias. To assesstherisk of bias of theincluded trials, the Cochrane Risk of Bias Tool will be used. Dichotomous
outcome datawill be analyzed asrisk ratios, and continuous outcome data will be expressed as mean differences, both with 95%
confidence intervals. Also, whenever possible, subgroup analysis, sensitivity analysis, and assessment of heterogeneity will be
performed.

Results. Following the publication of this protocol, searches will be run and included studies will be deeply analyzed. We hope
to obtain final results in the next few months and have the final paper published by the end of 2018. This study was funded by a
government-based noncommercial agency, Fundagdo de Amparo a Pesquisa do Estado de Sdo Paulo (FAPESP).

Conclusions: This study may provide surgical treatment effects evidence for SHFC. The results will assist clinical practice by
demonstrating the effectiveness and potential complications of these interventions and might serve asareferencefor futureclinical
trials on the topic.

Trial Registration: PROSPERO CRD42014009304; https://www.crd.york.ac.uk/prospero/display_record.php?RecordlD=9304
(Archived by WebCite at http://www.webcitation.org/6usiDHzD7)

(JMIR Res Protoc 2017;6(11):€232) doi:10.2196/resprot.8343
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Introduction

Overview

Supracondylar humerus fractures are the most frequent elbow
fracture in the pediatric population [1,2]. They are associated
with significant complications, such as neurovascular injuries
and malunion [3,4,5]. Cubitus varus is the most common
residual deformity from supracondylar fractures[6-10], usually
due to malreductions [7,9,11-13] that promote distal fragment
rotational displacement [14]. Other causes are media column
comminution developing reduction loss during the follow-up
[15] and growth arrests caused by physeal injuries[16-21].

The most common mechanism of injury isafall to the extended
arm, this corresponding to over 95% of cases [22]. Another
mechanismisdirect traumato the posterior region of the flexed
elbow, generating an anterior deviation of the distal fragment
of the fracture. The most widely used classification for these
fractures is described by Gartland (ie, type I: undisplaced or
minimally displaced, type I1: displaced, but with intact posterior
cortex, and type Ill: completely displaced with no cortical
contact) [23]. Nerve damage associated with trauma occursin
about 11.3% of patients and vascular lesionsin less than 1% of
these fractures. The ulnar nerve is the most commonly injured
nerveinflexion fractures. It may also beiatrogenically damaged
during percutaneous fixation of the medial column of the distal
humerus [24]. The objective of surgical treatment of displaced
and unstable fractures (Gartland types |1 and 111) isto obtain a
stable reduction, prevent neurovascular injuries, avoid
compartment syndrome [3,4,5,25], and lower therisk of residual
deformities, particularly cubitus varus. The standard treatment
is closed reduction and percutaneous Kirschner wire (K-wire)
fixation [26]. This fixation can be achieved by different
configurations; the most commonly used are 2 crossed wires
and fixation in the lateral column.

Biomechanicstrials [27] show that the disposition of 2 crossed
K-wires, Linthelateral column of thedistal end of the humerus
and the other initsmedial end [28,29], isthe configuration that
provides the greatest stability when fixating these fractures.
However, thereisarisk of iatrogenic injury, mainly in the ulnar
nerve [30,31] due to its close anatomical relationship with the
posterior surface of the media epicondyle. To minimize this
complication, aternatively the fractures can be fixated with
parallel or divergent K-wires only at the lateral column of the
humerus[32]. Thisconfigurationislessstable[33,34] and could
lead to residual deformities such as cubitusvarus. In sum, there
is still no consensus on the most effective technique for the
treatment of displaced supracondylar humerus fractures [35].
Objectives

Theaim of this study isto evaluate the effectiveness of surgical
interventions for the treatment of Gartland type Il and Il
supracondylar humerus fractures in children and their
complications. Therefore, we developed the following PICOS
(petient, problem, or population; intervention; comparison,
control, or comparator; outcome; study design) strategy: the
population will consist of individuals with immature skeletons
and acute history of displaced supracondylar fracture (Gartland
type Il or 111); the intervention will be the surgery performed
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with insertion of 2 parallel or divergent K-wires at the lateral
column of the humerus; the control will be patients submitted
to the surgery with the insertion of 2 crossed K-wires (one at
thelateral column of the humerus distal end and the other at its
the medial end); the outcome will be the function assessed by
validated scores and the complications; and the study design
will be systematic review of the literature.

Our hypothesis is that fracture fixation with 2 K-wires at the
lateral column will properly restore elbow function and
minimize the risk of iatrogenic injury to the ulnar nerve.

Methods

Criteriafor Considering Studiesfor This Review:
Types of Studies, Participants, and I nterventions

Thiswill beasystematic review of randomized controlled trials
or quasi-randomized controlled trials on the surgical treatment
of supracondylar humerus fractures in children, without
restrictions to language, status, or year of publication.

This protocol was devel oped according to the criteriadescribed
in the Cochrane Handbook of Interventions Reviews [36] and
the Preferred Reporting Items for Systematic Review and
Meta-Analysis protocols [37].

The participants include children (immature skeleton) with
displaced supracondylar fracture (Gartland typell or I11) and a
history of acute trauma (less than 2 weeks), no prior deformity
of the studied elbow, and an absence of concomitant fractures
intheipsilatera limb.

The 2 surgical interventions described for the treatment of acute
supracondylar fractures are insertion of 2 crossed K-wires, 1 at
thelateral column of the distal end of the humerusand the other
atitsmedia end, andinsertion of 2 parallel or divergent K-wires
only at the lateral column of the humerus.

Ethics Approval

Thisstudy was registered and authorized by the Research Ethics
Committee of Universidade Federal de Sdo Paulo (protocol
number 108538/2015).

Primary Outcomes

The primary outcomes will be the functiona results,
complications, and errors resulting from interventions. A
validated elbow function score using the method by Flynn et al
[12], the Disabilities of the Arm, Shoulder, and Hand
Questionnaire[38], or the Mayo Elbow Performance Score[39]
will measure function.

Complications will be interpreted according to type, severity,
and date of occurrence. Some examples of complications are
nerve iatrogenic injuries (ulnar, radial, or median), infections
caused by the introduction of the K-wire, compartment
syndrome, and deformities (cubitus varus or valgus). The
complication’s severity will be classified as major (eg,
permanent neurological damage with return to function through
surgical procedure, deep infection requiring surgical
intervention) or minor (eg, transient neurological injury with
spontaneous return of function, superficial infection requiring
antibiotic therapy). The date of the occurrence of complications
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will be dated as early (occurring up to 4 weeks after surgery or
until the removal of wires) or late (more than 4 weeks after
surgery or after wire removal).

Any surgical procedure other than the preestablished treatment
protocol will be classified as an error based on the principle of
intention to treat. An example of such a procedure is the
inclusion of athird medial or lateral K-wire to add stability to
the construct.

Secondary Outcomes

Secondary outcomes will be divided into clinical and
radiographic outcomes. Clinica outcomes will assess the
variation in elbow range of motion and pain. The variation in
range of motionisthe changeinthearc of total el bow movement
in the late postoperative period compared to the contralateral
limb, measured in degrees. Pain will be estimated using a
validated instrument [40,41].

The radiographic outcomes will appraise variation of the
carrying angle [42-44], variation of Baumann's angle [45,46],
and heterotopic ossification presence. The carrying angle is
determined by drawing 2 lines in anteroposterior elbow
radiographs, 1 aong the humeral shaft long axis and the other
along the ulna long axis. Baumann's angle is obtained by the
intersection of 2 lines, 1 paralel to the humera shaft and the
other parallel to the epiphyseal line of thelateral condyledrawn
in elbow anteroposterior radiographs. This angle should be
approximately 72°. The analysis of the carrying angle and
Baumann’sangle will consider variationsin these anglesin the
immedi ate postoperative radi ograph compared to the follow-up
radiograph (removal of synthesis material or 3 months
postoperatively). In both angles, the difference to the
contralateral sidewill be cal culated. The heterotopic ossification
will be judged dichotomously (positive or negative).

Search Strategy

The searches will be carried out in the Cochrane Library,
PubMed, Excerpta Medica Database, and Literatura
Latino-Americana e do CaribeemCiénciasda Saide (LILACS).
In addition, ongoing and recently completed clinical tria
protocols will be searched in the ISRCTN Registry
(www.isrctn.com), International Clinical Trias Registry
Patform, ClinicalTrials.gov, Cochrane Centra Register of
Controlled Trials, LILACS, and Plataforma Brasil. There will
be no restrictions to language or publication status. Subject
headings and their search synonymswill be used. In MEDLINE
(PubMed), the first 2 phases of the Cochrane highly sensitive
search strategy for reports of randomized controlled trials [47]
will be combined with the subject-specific search:
“supracondylar,” “humerus,” “fractures,” and “surgery.”

Selection of Trials

Two authors will independently select and evaluate potentially
eigible trials for inclusion in the review through the title and
abstract. All potentialy eligible trialswill be reviewed in their
entirety, including those that cannot be identified based on title
or abstract. Any differenceswill be resolved through discussion
and, when necessary, a third author will solve the conflict.
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Data Management and Extraction

Two authors will extract the following data using a data
extraction form: (1) study methodology characteristics, including
study design and duration, whether the protocol was published
before patient recruitment, possible funding sources, and trial
registration; (2) participant characteristics, including location,
number of recruited participants, number of evaluated
participants, inclusion criteria, exclusion criteria, age, and injury
classification; (3) intervention characteristics, including
intervention duration, surgery type, and any complications; (4)
results, including follow-up time and follow-up loss; and (5)
methodological domains and bias risk assessment as described
below. Both researchers will enter their data on forms.

Included Trials Bias Risk Assessment

The bias risk of the included trials will be evaluated
independently by 2 authors using the Cochrane Risk of Bias
tool [48]. Thiswill be done using thefollowing criteria: random
segquence generation, allocation concealment, participant
blinding, outcome assessment blinding, incomplete outcome
data, selective reporting, and other biases (eg, financial
incentives use, popul ation imbalance between groups). Each of
these criterion will be explicitly judged and classified as low
risk of bias, high risk of bias, or unclear risk of bias.
Disagreements between the authors about the risk of bias for
each of the domains will be resolved by consensus.

Statistical Analysis

The Review Manager (Cochrane Collaboration) tool will be
used for the statistical analysis. The dichotomous data will be
analyzed by calculating the rel ative risk with a 95% confidence
interval. The Mantel-Haenszel statistical method will be used,
and continuous datawill be analyzed using mean and standard
deviation.

When the data of 2 or more trias is derived from the same
validated assessment tool (with the same units of measurement),
the data will be grouped as mean difference. The statistical
method will be the inverse variance method. However, when
primary trials expressthe samevariablesin different instruments
or different units of measurement, standardized mean difference
will be applied.

Unit of Analysis

The randomization unit in the included trials usually is the
individual participant. Exceptionally, as in case of trials
including children with bilateral fractures, the datais evaluated
per fracture, instead the individual .

Dealing With Missing Data

In order toincludeall participants randomized to an intervention,
intention-to-treat analysis will be performed. In case of
inadequate information regarding the estimated effects, number
of patients, mean, uncertainty measures (standard deviation or
error), or number of events, the authors of the primary studies
will be contacted.

Assessment of Heterogeneity
The heterogeneity of the effects between the included trialswill
be visually analyzed using forest plots and the 12 test.
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Heterogeneity is considered significant when 12 is greater than
50%.

Data Synthesis

Where appropriate, the authors will group the results of both
surgical techniques and compare them using thefixed or random
effects model with 95% confidence interval.

Biasin the Meta-Analysis

If more than 10 trials are available, the publication bias and
effect bias of small trials will be assessed visually with the
funnel plot when possible. If asymmetry is found upon visual
inspection, we will attempt to identify the reason.

Confidencein Cumulative Evidence

The Grading of Recommendations Assessment, Development,
and Evaluation tool (www.gradepro.org) will be applied to
describe the quality of the evidence and the strength of the
recommendations.

Results

Following the publication of this protocol, searches will be run
and included studieswill be deeply analyzed. We hopeto obtain
final results in the next few months and have the final paper
published by the end of 2018. This study was funded by a
government-based noncommercial agency, Fundacdo de
Amparo a Pesguisa do Estado de SAo Paulo (FAPESP).

Discussion

Supracondylar humerus fracture fixation with crossed wires
(medial and lateral) and fixation with 2 lateral wirescan provide
satisfactory results, although the complicationsinherent to these
methods are not well established [49]. A complication reported
is ulnar nerve injury due to medial K-wire insertion during the
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surgery, possibly by its proximity to the medial epicondyle.
Conversely, inserting the wires only in the lateral column can
reduce stability, leading to distal humerus malunion [50,51]
despiteall patients having their affected limb immaobilized after
surgery. Both neurol ogical damage and precarious stability can
cause patient limbs functional deficit. Also, assessment of
residual varus deformity should be performed, as we believe
that its main causeis poorly executed reduction during surgical
procedure.

In the literature, we find few systematic reviews on the topic
and, in most cases, these reviews include trials with low levels
of evidence such as case series and nonrandomized clinical trials
[52-57]. Wedid not find reviewswith prior publication protocol,
something that increasesthe chance of biasin theanalysis. The
last review on the subject was published afew years ago [58].
Since then, new trials have been published and should be
included in our study.

We also observed that, in these revisions, the primary outcome
wasthe iatrogenic injury to the ulnar nerve, but we believe that
function and complications are the foremost outcomes to be
assessed, given that most ulnar nerve injuries are transient and
do not require anew intervention. Therefore, further evaluation
of theliterature on the supracondylar fracture surgical treatment
with better methodological quality should be carried out
covering functional, clinical, and radiographic outcomes aswell
as complications and treatment errors.

Themain limitation is expected to be the difficulty finding trials
with adequate sample size aswell asthelack of standardization
in the evaluation methods of the results. The results of this study
may provide support and scientific evidence for decision making
inorthopedic clinical practice regarding displaced supracondylar
fractures of the distal humerus in children, serving as a guide
for future trials with better methodological quality.
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Abstract

Background: Adult patients with an esophageal cancer can potentially be compromised with postoperative leaks or fistulae if
patients' nutritional statusisin avulnerable stage. Currently in Australia, there is a growing need for clinicians to know whether
use of immune-enhancing formulas (IEFs) containing Arg, omega-3, and RNA are a cost-effective approach compared with
i sonitrogenous-isocal oric formulas to reduce postoperative infectious complications in esophagectomy patients. Since |EFs may
carry higher costs, this has led to inconsistencies in practice among clinicians and hospitals.

Objective: Our aim isto compile and present the most up-to-date nutrition evidence available regarding the provision of 1EFs
containing Arg, omega-3, and RNA to help clinicians develop an evidence-based nutrition care plan; identify available evidence
of whether an esophagectomy patient should receive |EF; determine the cost-effectiveness and safety of such nutrition; and
determine appropriate administration quantity and timing (pre-, peri-, or postesophagectomy).

Methods: This review will include RCTs involving the use of 1EFs enriched with Arg, omega-3 polyunsaturated fatty acids,
and RNA in the pre-, peri-, or postoperative period (for at least 5-7 days) given orally or viaenteral feeding tube, in adult cancer
patients undergoing esophageal resection. Lower gastrointestinal, gastric, or head cancer surgery with parenteral nutrition or
non-I EF or use of isolated immunonutrient (Arg vsomega-3 vs RNA) will be excluded. Primary outcome comprises postoperative
infectious complications. Secondary outcomes (pre/postoperatively) consist of cost-effectiveness, length of stay, survival/mortality,
quality of life, nutritional status, percentage of weight loss, and biochemical changes. The risk of bias will be independently
assessed by the reviewers, using a domain-based evaluation tool. Blinding will be assessed for subjective and objective outcome
measures. Publication bias will be visually assessed by funnel plots. A meta-analysis will be generated by the Review Manager
5.3 software and represented in forest plots.

Results: Thefirst results are expected in 2018. Outlining the protocol will ensure transparency for the completed review.

Conclusions: This protocol for a systematic review and meta-analysis will enable a comprehensive appraisal of the literature
to help determine whether overall institutional savings are associated with this approach. Findings will form a knowledge base
relevant to stakehol ders across the health system and researcherswho areinvolved in decision making on evidence-based nutrition
care plan pathways for patients undergoing esophagectomy, as well as the use of 1EF, timing, and administration quantity.

Trial Registration: PROSPERO Registration Number: CRD42017056908; http://www.crd.york.ac.uk/PROSPERO/
display_record.asp? |D=CRD42017056908 (Archived by WebCite at http://www.webcitation.org/6rLyeqaD6)

(JMIR Res Protoc 2017;6(11):€214) doi:10.2196/resprot.7688
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immunonutrition; nutritional support; esophagectomy; postoperative infectious complications; immune-enhancing formula
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Introduction

Description of the Condition

Adult patientswith an esophageal cancer or intractable strictures
often require resection of the esophagus with complex
anastomoses that can potentialy be compromised with
postoperative leaks or fistulae if patients' nutritional status is
in a vulnerable stage [1,2]. Additionally, pulmonary
complications, especially pneumonia, are a mgjor component
of morbidity after an esophagectomy [3].

Although it is challenging to define and measure nutritional
status in oncology, cancer-associated malnutrition seems to
affect this population even in those overweight or well-nourished
patients with a recent diagnosis [4]. Up to 85% of patients
develop cancer-associated malnutrition, in which individual
susceptibility dependson severa factors such asthetype, grade,
and stage of cancer as well as the side effects of treatment
modalities [5,6]. These factors may have a negative impact
causing systemic anorexiacombined with altered absorption of
nutrients, unintentional weight loss, and depletion of lean body
mass [4]. Moreover, pre-existing poor dietary habits,
socioeconomic status, functional performance, nutritional impact
symptoms, requirements for fasting, and inadequate nutritional
therapy may affect nutritional intake as well, causing a
progressive and widespread sarcopenia [6]. Because of this
nutritional depletion, the risk of morbidity and mortality
increases aswell asthelength of hospitalization and health care
costs [7].

Currently in Australia, thereisagrowing need for cliniciansto
know whether the use of immune-enhancing formulas (1EFs)
containing arginine (Arg), omega:-3, and ribonucleic acid (RNA)
is a cost-effective approach compared with isonitrogenous-
isocaloric formula to reduce postoperative infectious
complications (POIC) in esophagectomy patients [8]. Since
these IEFs may carry higher costs, selective and cautious use
with patients has led to inconsistencies among practitioners or
hospitals, possibly because of insufficient targeted
evidence-based guidelines advocating or supporting enteral
immunonutrition (IN) in esophageal resection patients[9].

Thus, this systematic review will enable a comprehensive
appraisal of theliteratureto assist in determining whether overall
institutional savings are associated with this approach. This
review also seeks to compile and present the most up-to-date
available evidence on the provision of IEFs containing Arg,
omega3, and RNA, to help clinicians develop an
evidence-based nutrition care plan. Furthermore, we aim to
identify available evidence of whether an esophagectomy patient
would betheideal casetoreceiveIN, and acost-benefit analysis
to determine appropriate administration quantity and timing
(pre-, peri-, or postesophagectomy).

We aim to address the following research questions. In cancer
patients undergoing esophageal resection and requiring
postoperative nutritional support: (1) Isthere sufficient quality
evidence on perioperative | EF enriched with omega-3, Arg, and
RNA to recommend it as routine practice among clinicians?,
(2) Do IEFs enriched with omega-3, Arg, and RNA confer

http://www.researchprotocols.org/2017/11/e214/
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additional clinical benefits such as reducing the risk of POIC
and improving patients' health care outcomes compared to
standard enteral nutrition?, and (3) Are IEFs enriched with
omega-3, Arg, and RNA a cost-effective strategy to be
considered by clinicians?

Methods

Types of Studies

This review will include randomized controlled trials (RCTS)
on National Health and Medical Research Council level Il
intervention and use of 1EFs in esophagectomy patients. The
trials selected should contain |EFs (containing Arg, omega-3,
and RNA) compared with standard enteral formulas (SEFs)
either pre-, post-, or perioperative. Non-RCT intervention studies
such as cohort studies will be excluded, since the potential risk
of bias is higher. Likewise, we will exclude observational
studies, abstracts, review papers, conference proceedings, and
studies that are not English, Spanish, or Portuguese language.

Ethical approval is not required for the proposed systematic
review and meta-analysis because the data used in this review
will not involvethe privacy of individual patients. Findingswill
be reported in line with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [10]. As
well, the manuscript will be submitted for publishing in a
peer-reviewed journa or the findings presented at a relevant
conference.

Types of Participants

All patients 18 years or over undergoing surgical procedure for
esophageal cancer will beincluded. Also, thoseincluded should
be receiving |EF (containing a combination of Arg, omega-3,
and RNA) pre-, peri-, or postoperatively for at least 5-7 days.
Moreover, we will include al inpatient and
outpatient/ambul atory patientsin the health care facility where
patients are having surgery (Textbox 1).

Types of Interventions

The intervention will be the use of IEFs containing the
immunonutrients Arg, omega-3 polyunsaturated fatty acid, and
RNA provided either orally or via an entera feeding tube. To
be included, studies will have IEF given pre-, peri-, and/or
postoperatively as an intervention. Co-intervention with other
oral or parenteral substances will not be included. The control
group should be receiving the traditional
isonitrogenous-isocaloric  SEF  or polymeric nutritional
supplements either orally or via enteral feeding tube.

Primary and Secondary Outcomes

Primary Outcomes

The primary outcomewill be POICsincluding wound infections
or fistulae formation, bacteremia, sepsis, anastomotic leakage,
abscess and pulmonary complications, especially pneumonia
or bronchopneumonia within the first 2 weeks of surgery and
during the whole stay in hospital [3]. The measure will be as
defined by trial authors (categorical: present/absent or yes/no
or continuous as humber of cases or percentage of people with
POIC).
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Textbox 1. Participant inclusion and exclusion criteria.
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Inclusion criteria:

« Adult patients (=18 years) undergoing an elective surgical procedure for esophageal cancer; perioperative patients

o Adult patientsin various stages of the diseaseincluding I, 11, 111, and IV

« All patients (inpatient and outpatient) undergoing surgery

«  Receiving perioperative | EF (Impact/other similar formulation: combination of Arg, omega-3, and RNA for at least 5-7 days)

Exclusion criteria

« Lower Gl cancer surgery, gastric, or head cancer surgery

«  Patientswith cancer having parenteral nutrition or enteral feeding with non-1EF or |EF with only oneisolated nutrient (Arg vs omega-3 vs RNA)

Secondary Outcomes

We will consider the following secondary outcomes measured
pre- and/or postoperatively:

»  Hedth-related costs/cost-effectiveness/cost-benefit: defined
by the authors

« Headlth care use: length of stay (LOS) measured in number
of days; readmissions to acute care, subacute care or
intensive care unit; re-operations measured in number of
Cases

«  Survival/mortality: number/proportion of deaths related to
treatment 18 months (long-term survival) [11];
number/proportion of deaths (<30 days and/or in-hospital
postoperatively) [11]

+ Quality of life: health-related quality of life measures via
a validated diagnostic tool such as the European
Organisation for Research and Treatment of Cealth-related
quality of life questionnaires (within the first 3, 6, and 24
weeks postoperatively [12]; including symptoms such as
eating difficulties, reflux, dysphagia, and trouble with
coughing [13]

« Nutritional status: classified as well-nourished or
malnourished and measured by validated nutrition
assessment tool within 2 weeks pre-operatively

«  Percentage of weight loss. 5% weight loss in past month
(1/12) and 1 week and/or 3 weeks postoperatively

« Biochemica changes: as per tria authors, including
C-reactive protein levels (from <7 days prior surgery and
first 2 weeks postoperatively)

Sear ches
Searches for RCTs will be conducted systematically by the
reviewers, with no publication year restriction.

Non-English/Spanish/Portuguese studies might be excluded
unless trandations were provided or arranged. Also, origina
authors may be contacted for clarification and request of further
dataif trial reports seem unclear. Computerized searches will
be performed for relevant published studies on the following
databases from their inception until July 2017: the Cochrane
Central Register of Controlled Trials(CENTRAL-The Cochrane
Library), PubMed, EMBASE, CINAHL, LILACS,
Clinical Trials.gov, and the Trip (Turning Research into Practice)
database. Subject strategies for databasesin the search strategy
will be modeled and designed for CENTRAL, CINAHL, and
PubMed (Multimedia Appendix 1), which can be adjusted for

http://www.researchprotocols.org/2017/11/e214/

other databases. Where appropriate, subject strategies will be
combined with adaptations of the highly sensitive search strategy
for identifying RCTSs as described in the Cochrane Handbook
for Systematic Reviews of Interventions Version 5.1.0 [14].
Additionally, during the searching process, consideration will
be given to the different terminology used and the spelling of
keywords as they may influence the identification of relevant
studies.

The reference lists of identified publications will be scanned
for further trials, and some trial authors may be contacted if
required. Additional searches with Google Scholar, Google,
and Bond University Library onlinewill be conducted to retrieve
remaining systematic reviews and meta-analyses pertinent to
this review, in order to scan their reference lists for additional
existing trials. A search of gray literature may be performed
using theand .

Data Collection and Analysis

Selection of Studies

The results of the searches will be combined as indicated in
Multimedia Appendix 1. Thetitlesand abstractsidentified from
the search will be screened and assessed independently by the
reviewers against the inclusion criteriato remove those that are
inappropriate. If the title or abstracts are inconclusive, further
in-depth screening and evaluation against the inclusion criteria
will be undertaken. The reviewers will record independently
the reasons for study exclusion and will report them in a flow
diagram according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) format [10].
Disagreements over study selection will be resolved by
discussion, and an external person may arbitrateif needed. Trial
investigators shall be contacted if further informationisrequired.
All eligible references will be entered/collected into the
bibli ographic software package EndNote.

Data Extraction and Management

Data such as study design and setting, number of participants,
outcome measure, and timing of IN initiation, route feeding,
and total duration of IN will be autonomously extracted and
organized on a matrix table (Multimedia Appendix 2). The
meta-analysis datawill also be pooled and organized on amatrix
table (Multimedia Appendix 3). Reviewers will reach a
consensus view by discussion. If further information is needed
from an RCT, one of the reviewers may contact the nominated
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trial investigator/author. A plan of how datawill be pooled and
organized for the outcome measures analysis is shown in
Multimedia Appendix 4.

Assessment of Risk of Bias

The risk of bias in the eligible studies will be independently
assessed by the reviewers. Any disagreements will be resolved
through discussion with an external arbitrator if required. Risk
of bias assessment will be performed using the domain-based
evaluation tool described by the Cochrane Handbook for
Systematic Reviews of Interventions [14].

Every RCT will be appraised according to the quality of 6
domains. (1) random sequence generation and allocation
concealment (selection bias), (2) blinding of participants and
personnel  (performance bias), (3) blinding of outcome
assessment (detection bias), (4) incomplete outcome data
(attrition bias), (5) selective reporting (reporting bias), and (6)
any other potential concerns to validity [14]. Blinding will be
assessed separately for subjective (eg, nutritional status, LOS,
quality of life) and objective (eg, percentage of weight loss,
biochemical/immunological changes, mortality) outcome
measures asthe latter arelesslikely to be affected by knowledge
of the treatment alocation group. Publication bias will be
visually assessed by funnel plotsasindicated by PRISMA [10].

Based on study reports, preliminary information will be collected
in matrix tables to inform the risk of bias assessments
(Multimedia Appendix 2). Trial authors shall be contacted to
provide a study protocol or to clarify uncertainties where
inconsistencies or unclear methodology were present during
therisk of bias assessment.

A low risk of bias RCT will be considered if all or the majority
of domains were gauged as adequate. RCTswill be considered
as having a high risk of bias when one or more of the assessed
domains within that trial were unclear or inadequate (unless
original authors answer queries otherwise). The “risk of biasor
internal validity” will be reported as part of the “ characteristics
and outcomes of identified studies’ matrix (Multimedia
Appendix 2) as well as a “risk of bias summary figure”
presenting detailed judgments or explanations for al included
studiesin thisreview [2].

Data Analysisand Synthesis

Categorical data will be presented as risk ratio and risk
difference or oddsratio including their 95% confidenceintervals
(CI), which will be calculated/extracted for the analysis of most
of the outcome measures apart from health care use (ie, LOS)
and biochemical/immunological changes that are exclusively
represented as continuous variables (Multimedia Appendix 4).
Also, numbers needed to treat for benefit or harm could be
calculated as heeded. Continuous datawill be presented asmean,
mean difference, or standardized mean difference with 95% Cl,
asapplicable, excluding the nutritional status outcome measure,
as it is represented exclusively as dichotomous variable. If a
specific study does not report standard deviations, these will be
calculated from the standard error and the sample size or the
95% ClI. Finally, a P value of <.05 for both continuous and
dichotomousvariableswill be considered statistically significant
(Multimedia Appendix 4).
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Assessment of Heterogeneity

Heterogeneity must be considered from both a clinical and
statistical perspective. On one hand, clinical expertise will be
used to decide whether it would be meaningful to combine the
studies based on the potential sources of heterogeneity for each
outcome measure. The potential sources where the RCTs may
not show the exact same result could depend on factors such as
the patients’ demographics (eg, age: adult vselderly), nutritional
status baseline, type of surgery (invasive or less invasive),
different doses and timing of pre- versus peri- versus
postoperative | EF, definition of the outcome measures, as well
as the timing for measuring those outcomes (Multimedia
Appendix 5). Hence, clinical heterogeneity will be reported
using subgroup (pre-, peri-, and postoperative subgroups using
IEF; well-nourished vs malnourished patients' subgroups).
Sensitivity analysis might also be calculated by restricting the
analysistotrialsclassified as having an overall low risk of bias,
which will help determine whether excluding studies at high
risk of bias affects the results of the meta-analysis[13,15,16].

On the other hand, statistical heterogeneity, which quantifies
the variation due to heterogeneity and not due to chance across
the RCTs, will be aso checked through the statistical calculation

of an 1 test [2]. Hence, values of 25%, 50%, or 75% will denote
low, moderate, or high levels of heterogeneity respectively [2].

After that process, if the degree of clinical and statistical
heterogeneity of studies are not excessive, a quantitative
summary measures (meta-analysis) will be generated by the
Review Manager (RevMan) 5.3 software and represented in
forest plots [14]. Thus, the meta-analysis will characterize the
effect of the dichotomous and continuous outcomes.

Where statistical pooling is not possible, the findings will be
presented in narrative form or atable to describe the outcomes,
different tools used to assess the outcomes listed for thisreview,
or continuous data that can be pooled for meta-analysis.

Confidencein Cumulative Estimate

The quality of evidence for al outcomes will be judged using
the Grading of Recommendations Assessment, Development
and Evauation working group methodology. Therefore, the
quality of evidence will be assessed across 5 domains: risk of
bias, consistency, directness, precision, and publication bias.
Additional domains may be considered where appropriate.
High-quality evidence will be adjudicated when further research
might be very unlikely to change the reviewer’s confidence in
the estimate of effect; moderate quality if further research is
likely to have a significant impact on the confidence and may
change the estimate; low quality if further research is needed
and is very likely to have an important impact and likely to
changethe estimate; and very low quality if thereis considerable
uncertainty about the estimate of effect.

Results

The first results are expected in 2018. Outlining the protocol
will ensure transparency for the completed review.
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Discussion

Principal Considerations

Given the nature of esophageal cancer and the significant
potential for nutritional deficiencies prior to resection as
compared with other gastrointestinal (Gl) pathologies, it seems
appropriate that there should be a specific focus on the role of
perioperative nutritional supplementation [17]. Research has
shown that |EFs enriched with a combination of Arg, omega-3
fatty acids, including eicosapentaencic acid (EPA) and
docosahexaenoic acid (DHA), RNA, and antioxidants[18], can
act pharmacologically on the immune system and potentially
improve the patient's immune response [9]. Furthermore,
providing patients with peri-operative |EF has shown to
favorably modulate the inflammatory, metabolic, and immune
response after upper Gl surgery [19,20]. These effects generated
on theimmune system modul ated through specific nutrientsare
called immunonutrition.

|EFs enriched with a combination of immunonutrients (Arg,
omega-3, and RNA) are well known to Australian clinicians.
However, IN is not consistently used with cancer patients
undergoing esophageal resection as standard practice[21]. Since
this IEF offers the combination of immunonutrients in one
product, it has been implemented in a wide range of surgical
and trauma patients [22] to significantly reduce POICs by
39%-61%, LOSby 2 days[23], antibiotic use, and health-related
costs[18]. Several studies have shown positive outcomesamong
Gl surgical patients, where anastomotic leaks were 46% less
prevalent when these IEFs were part of the pre-operative
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nutrition care plan [3,18,21,23,24]. Additionaly, it has been
found that LOS and POIC in malnourished (upper and lower)
Gl cancer patients significantly decreased when a “5-7-day
peri-operative approach” was implemented with |EF over SEF
[18,25,26]. Thus, nutrition support of surgical patients with
mal nutrition should not only include the adequate quantity but
also the nutrient quality, type, and prescription timeframe to
support the patient’s recovery, postoperative outcomes, and
reduce health care costs [20,27-29]. In terms of health care
cost-benefit analysis, the implementation of IN in surgical
patients resulted in savings of US $3300 per patient based on
the reduction of POIC rates [22] and reported savings of up to
US $6000 per patient, based on the shortening of LOS [16],
showing that enteral 1EFs are a beneficial and cost-effective
intervention.

Conclusion

To date, there have been several systematic reviews and
meta-analyses of RCTs undertaken to determine the
effectiveness of IN in elective upper and lower Gl surgical
practice [7,16,21,30]. However, the effect of a particular
combination of immunonutrients (Arg, omega-3, and RNA)
and itsoverall effect on postesophagectomy outcomes have not
been systematically reviewed. Hence, there is a lack of
sufficient, recent clinical evidence supporting the use of 1EFs
in esophagectomy patients. Evaluation of the studiesidentified
in this review has merit because the review will aim to provide
the most up-to-date evidence-based nutrition statements
regarding pre-, peri-, and postoperative enteral IN effects on
postesophagectomy outcomes.

[PDE File (Adobe PDF File), 46KB - resprot_v6i11e214 appl.pdf ]

Multimedia Appendix 2

Characteristics of studies including immunonutrition for esophagectomy.
[PDE File (Adobe PDF File), 43KB - resprot_v6i11e214 app2.pdf ]

Multimedia Appendix 3

Characterigtics of RCTsincluded in meta-analysis of immune-enhancing formula versus standard enteral formula.
[PDFE File (Adobe PDF File), 42KB - resprot_v6ille?214 app3.pdf ]

Multimedia Appendix 4
Outcome measures analysis table.

[PDFE File (Adobe PDF File), 56KB - resprot_v6ille?214 app4.pdf ]

Multimedia Appendix 5
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Abstract

Background: Alzheimer’sdisease and related disorders affect agrowing number of people worldwide. Quality of lifeisgenerally
good in the early stages of these diseases. However, many individuals fear living through the advanced stages. Such fears are
triggering requests for medical assistancein dying (MAiD) by patients with dementia. L egislation was recently passed in Canada
and the province of Quebec alowing MAID at the explicit request of a patient who meets a set of eligibility criteria, including
competence. Some commentators have argued that MAiD should be accessible to incompetent patientsaswell, provided appropriate
safeguards are in place. Governments of both Quebec and Canada are currently considering whether MAID should be accessible
through written requests made in advance of loss of capacity.

Objective: Aimed at informing the societal debate on this sensitive issue, this study will compare stakeholders' attitudes towards
expanding MAID to incompetent patients with dementia, the beliefsunderlying stakehol ders' attitudes on thisissue, and the value
they attach to proposed safeguards. This paper describes the study protocol.

Methods: Data will be collected via a questionnaire mailed to random samples of community-dwelling seniors, relatives of
persons with dementia, physicians, and nurses, al residing in Quebec (targeted sample size of 385 per group). Participants will
be recruited through the provincial health insurance database, Alzheimer Societies, and professional associations. Attitudes
towards MAID for incompetent patientswith dementiawill be elicited through clinical vignettesfeaturing apatient with Alzheimer’s
disease for whom MAID is considered towards the end of the disease trajectory. Vignettes specify the source of the request (from
the patient through an advance request or from the patient’s substitute decision-maker), manifestations of suffering, and how
close the patient is to death. Arguments for or against MAID are used to dlicit the beliefs underlying respondents’ attitudes.
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Results:
have returned the questionnaire, mostly viamail.

Bravo et a

The survey was launched in September 2016 and is still ongoing. At the time of submission, over 850 respondents

Conclusions: Thisstudy will be thefirst in Canadato directly compare views on MAID for incompetent patients with dementia
across key stakeholder groups. Our findingswill contribute val uable data upon which to base further debate about whether MAID
should be accessible to incompetent patients with dementia, and if so, under what conditions.

(JMIR Res Protoc 2017;6(11):€208) doi:10.2196/resprot.8118

KEYWORDS

euthanasia; dementia; decisional incapacity; advance directive; attitude; survey; Canada

Introduction

Medicine aims to relieve patient suffering and cure illness[1].
When patients can no longer be cured, palliative care aims to
improve quality of life by relieving suffering [2]. Palliative care
has expanded over the past decades, although accessibility gaps
remain, notably for patientswith Alzheimer’sdisease and related
disorders whose illnesses are still too often not recognized as
terminal [3,4]. Moreover, despite quality palliative care, some
patients (with and without dementia) experience
treatment-refractory symptoms that may lead to medical
assistancein dying (MAID) requests as alast resort to alleviate
suffering [5,6]. Whether MAID should be accessible to
incompetent patients with dementia rai ses complex ethical and
practical issues. We designed a study to investigate the views
of stakeholders on theseissuesin Quebec, Canada. In this paper,
we summarize current knowledge on these issues, state the
objectives of our study, describe its methodology, and discuss
its strengths and limitations.

L egal Landscapeon MAID Internationally in Canada,
and in Quebec

Outside of Canada, euthanasiaand/or physician-assisted suicide
have now been legalized in four countries (The Netherlands,
Belgium, Luxemburg, and Colombia), four US states (Oregon,
Washington, Vermont, and California) and the District of
Columbia. In the scientific literature, euthanasia commonly
refersto, “the administration of drugswith the explicit intention
of ending the patient’s life at his or her explicit request” and
physician-assisted suicide refersto, “the prescription or supply
of drugs with the explicit intention of enabling the patient to
end his or her own life” [7]. An explicit request can be made
contemporaneously or previoudly (ie, in advance of incapacity).
Physician-assisted suicide is also allowed by operation of a
court decision in Montana. In Switzerland, euthanasiaisillegal
but assisted suicide (whether by a physician or nonphysician)
is only prohibited when done for a “selfish motive” [8-11].
Between 0.1% and 4.6% of all deathsinvolve MAID in countries
whereitislegal [12,13].

In most permissive jurisdictions, MAID is not available to
individuals with dementia. Patients are either still capable but
not near enough to the end of life, or they are close enough to
the end of life but no longer capable. However, in the
Netherlands, where being at the end of lifeis not a condition of
eligibility for MAID, 109 euthanasia requests from competent
patients in the early stages of dementia were granted in 2015
[6]. Furthermore, the Dutch legislation allows a physician to

http://www.researchprotocols.org/2017/11/e208/

comply with aeuthanasiarequest made by aformerly competent
patient through an advance request, aslong asall of the“ criteria
of due care” are met (notably including unbearable suffering).
To date, four cases have been reported regarding Dutch patients
who requested euthanasiawhile competent viaawritten request,
and whose requests were granted after they had become
incompetent [6,14]. Similarly, the law in Belgium does not
require patientsto be at theend of life or terminaly ill, and does
permit some access to MAID through written requests madein
advance of loss of capacity. However, in these cases the patient
must be unconscious. In Luxembourg, a patient must be in a
terminal condition, and access to MAID is permitted through
an advance request (provided the patient is unconscious). These
requirements mean that many patients with dementia will not
qualify for MAID, but some will.

Until recently, MAID was prohibited in Canada under several
provisions of the Criminal Code. There have been court
challenges to these provisions over the last 25 years, the most
notable being Rodriguez v. British Columbia (Attorney General)
in 1993 [15] and, more recently, Carter v. Canada (Attorney
General) in 2015 [16]. In the first case, the Supreme Court of
Canadadismissed the appeal of Sue Rodriguez, awoman living
with amyotrophic lateral sclerosis who had challenged the
validity of the Criminal Code prohibitionson MAID [15]. This
decision was overturned on February 6, 2015 by a unanimous
decision of the Supreme Court in Carter v. Canada [16] . The
judges ruled that the prohibitions violate section 7 of the
Canadian Charter of Rights and Freedoms.

The Court’s ruling catalyzed the Government of Canada to
engage in consultation and draft legidation specifying the
igibility criteriaand procedural safeguardsfor accessto MAID.
Bill C-14 came into force on June 17, 2016 [17], enacting
exemptions from crimina liability for physicians and nurse
practitioners who provide MAID, and for others who assist
them. Eligibility is restricted to a competent adult who makes
avoluntary and well-considered request for MAID and has a,
“grievous and irremediable medical condition” [17]. Canada
Bill C-14 defines medical assistancein dying as:

The administering by a medical practitioner or nurse
practitioner of a substance to a person, at their
request, that causes their death, or the prescribing
or providing by a medical practitioner or nurse
practitioner of a substance to a person, at their
request, so that they may self-administer the substance
and in doing so cause their own death [17]
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MAID thus encompasses both euthanasiaand physi cian-assisted
suicide, as defined above. A person has a grievous and
irremediable medical condition only if all of the following
criteria are met:

(a) they have a seriousand incurableillness, disease,
or disability; (b) they are in an advanced state of
irreversible decline in capability; (c) that illness,
disease, or disability or that state of decline causes
them enduring physical or psychological suffering
that isintolerableto themand that cannot berelieved
under conditions that they consider acceptable; and
(d) their natural death has become reasonably
foreseeable, taking into account all of their medical
circumstances, without a prognosis necessarily having
been made as to the specific length of time that they
have remaining [ 17]

Contrary to recommendations made by a Provincial-Territorial
Expert Advisory Group on Physician-Assisted Dying [18] and
a Special Joint Committee of the House and Senate on
Physician-Assisted Dying [19], the federal legislation does not
allow a person to access MAID through a request made in
advance of loss of capacity. However, the legislation mandated
an independent review and reporting back to Parliament on
several issues, including advance requests. The government has
commissioned the Council of Canadian Academies to
independently manage the review and report to Parliament by
December 2018.

On June 10, 2014, eight months before the Supreme Court’s
ruling in Carter v. Canada, the Quebec National Assembly
adopted An Act respecting end-of-life care (Bill 52) which
codifies recommendations made by the Quebec College of
Physicians[20] and the province's Select Committee on Dying
with Dignity [21]. Briefly, Bill 52 first affirms the right of
everyone to end-of-life care that is appropriate to their needs.
Thebill also regulates continuous palliative sedation, establishes
an advance medical directivesregime, and permits MAID under
strictly defined circumstances [22]. In Quebec Bill 52, MAID
is defined as:

Care consisting in the administration by a physician

of medications or substancesto an end-of-life patient,

at the patient’s request, in order to relieve their

suffering by hastening death [ 22]
This definition corresponds to euthanasia, as defined above.
Nurse practitioners are not authorized to administer aid in dying
under the Quebec legidlation. The legislation became effective
on December 10, 2015. Eligibility for MAID is restricted to
competent adults from Quebec who are at the end of their lives,
have made persistent explicit requests for MAID, and:

Suffer froma serious and incurableillness, arein an
advanced state of irreversible decline in capacity,
and experience constant and unbearable physical or
psychological suffering which cannot be relieved in
amatter the patient deemstolerable (article 26) [ 22].

For greater clarity, article 51 specifies that MAID may not be
requested by means of an advance medical directive.
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Quebec Bill 52 has drawn both opposition and support, with
some supporters recommending that access to MAID be
extended to incompetent patients, provided appropriate
safeguards are in place [23]. Proposed safeguards for MAID,
should it be accessible to incompetent individuals, have
included: an explicit request made in an advance directive by
the patient while competent; consent from the patient’s legal
representative; and prior authorization of alocal or provincial
body, where relatives and health professionals could be heard
[24]. Ultimately, Quebec decided not to give incompetent
patients access to MAID through Bill 52, noting a lack of
societal consensus on this issue [25]. However, recently the
Minister of Health and Social Servicesannounced that an expert
group will be tasked with studying whether access to MAiID
should be permitted through requests made in advance of loss
of capacity. Thisinitiative has obviousimplicationsfor patients
with dementia.

In both Canada and the province of Quebec, eligibility criteria
for MAID currently exclude patients who have become
incompetent due to Alzheimer's disease or other forms of
dementia. These are serious incurable conditions that
progressively and irreversibly erode patients’ abilitiesto perform
basic activities of daily living. Additionally, many affected
individuals develop serious clinical complications (eg, eating
problems, pneumonia) and distressing symptoms (eg, pain,
dyspnea) that are difficult to manage [26-29]. However, by the
time a patient satisfies these criteria, he or sheisunlikely to be
competent. Strong opinions have been voiced in support of, and
in opposition to, the exclusion of patients with advanced
Alzheimer’s disease and other forms of dementia. The issue of
respecting MAID requests that are to be carried out after the
patient has lost capacity is a complex health care issue that
brings diverse societal valuesand beliefsinto relief and conflict;
these are briefly reviewed below.

Arguments For and Against MAID, in General and
for Incompetent Patients With Dementia

Arguments in favor of MAID generaly include individual
autonomy and freedom of choice, the inability to relieve
suffering in some cases, the absence of a moral distinction
between withholding/withdrawing potentially life-sustaining
treatment and MAID, and the claim that permitting MAID alows
the establishment of stronger safeguards and oversight for the
entire spectrum of end-of-life medica care through
carefully-designed regimes. Arguments against MAID include:
the sanctity of life; the need to protect socialy vulnerable
populations from abuse and social discrimination; concerns
about the dippery slope which (depending on the interpretation)
could lead to more abuse, or to the legislation being extended
to incompetent patients; the risk of impeding the devel opment
of palliative care; and ethical tensions faced by physicians who
object to MAID on moral grounds, but could feel or be obliged
to carry out the request [11,30-33].

Other arguments are raised against MAID when referring
specifically to patients rendered incompetent by advanced
dementia: patients' potential to adapt to their disease, which
may change previously expressed wishes (the so-called
“disability paradox”); theimpossibility of health care providers
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and families engaging in meaningful conversations with the
patient to confirm the wish to die; and practical difficultiesin
ng suffering, balancing current preferences against earlier
wishes laid down in a now-forgotten request, and choosing the
right moment to carry out the request. Complying with an
advance request for MAID also raisesthe philosophical question
of whether a request made by a previously competent person
should have any authority over the life of a person who now
has severe dementia [34-44].

Attitudes of Stakeholders Towards MAID

Major groups of stakeholderslikely to beimpacted by extending
MAID toincompetent patientsinclude older adults, relatives of
patients with dementia, physicians, and nurses. Systematic
reviews of quantitative studiesfrom several countries, including
Canada, show increasing support from these groups of
stakeholders for MAID in cases of competent terminally-ill
patients experiencing severe pain who make an explicit request
[10,11,45-47]. Far fewer studies have investigated opinions of
stakeholderson MAID for patientswith dementia[48-58]. None
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of these studies were conducted in Canada and only two have
focused exclusively on this issue [53,56]. As shown in Table
1, support was found to be higher in the general population and
lower among physicians, with nurses opinions falling in
between. Support for advancerequestsfor MAID isalso stronger
among the general public than among health care practitioners,
who raise numerous issues regarding their use [37,39].

In conclusion, growing knowledge of possible clinical
complications of advanced dementia, and current access to
MAID for competent adults, will likely trigger advance requests
for MAID from Canadians diagnosed with dementia[11,59,60].
To date, no study has investigated the attitudes and beliefs of
Canadians on this complex and sensitive issue. Similarly, no
study has examined whether Canadians support other end-of-life
medical practicesin advanced dementia, such asthewithholding
of antibiotics for a life-threatening pneumonia or continuous
deep sedation for agitation refractory to treatment. This study
will shed light on these specific issues, providing much-needed
evidence to support future health care policy development on
end-of-life care for Canadians with advanced dementia.

Table 1. Studiesthat have elicited attitudes towards assistance in dying for incompetent patients (mostly due to dementia).

First author (year of publication) Country Age of sample, Sexof sample, Response  Sample Percentjudging
years (standard male (%) rate (%) size the practice (or
deviation) itslegalization)

acceptable?

General Public

Koenig (1996) [49] United States (Durham, NC)  61% over 75 years 23 86 168 14
Van Holsteyn (1998) [50] The Netherlands 18 or older unspecified 46 911 45
Ryyninen (2002) [51] Finland 1810 70 42 59 587 48
Rietjens (2005) [52] The Netherlands 20t0 93 39 78 1388 62
Williams (2007) [53] United Kingdom (London) 43 (17) 46 71 725 57 to 59
Lindblad (2010) [54] Sweden 20t0 84 50 52 625 60 to 65
Kouwenhoven (2013) [55] The Netherlands 53 (15) 54 78 1960 7
Relatives of patientswith dementia
Rurup (2006) [56] The Netherlands 57 38 72 136 89
Physicians
Ryyninen (2002) [51] Finland 2410 87 48 62 506 8
Rietjens (2005) [52] The Netherlands 63% aged 40t0 55 76 81 391 6
Rurup (2006) [56] The Netherlands 41 51 96 107 16
Lindblad (2010) [54] Sweden 32t079 69 56 667 13t0 15
Kouwenhoven (2013) [55] The Netherlands 51 (8) 65 41 793 33
Nurses
Ryyninen (2002) [51] Finland 2010 63 6 73 582 23
Rurup (2006) [56] The Netherlands 34 17 94 148 57
Gielen (2009) [57] Belgium (Flanders) 44 (9) 12 70.5 415 52 to 56
Inghelbrecht (2009) [58] Belgium (Flanders) 42% aged 36t0 45 12 62.5 3321 57
Kouwenhoven (2013) [55] The Netherlands 44 (11) 10 unspecified 1243 58

8Range reported when several items were used to measure acceptability
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Resear ch Objectives and Hypotheses

Restricted to Quebec with plansfor extension to other Canadian
provinces, this study will €icit and compare the attitudes of
four groups of stakeholders (seniors, relatives of persons with
dementia, physicians, and nurses) towards MAID for
incompetent patients with dementia, the beliefs underpinning
stakeholders' positions on this matter, and their opinions as to
whether proposed safeguards can adequately protect incompetent
patients. Based on findingsin other countries[11,31], we expect
that: (1) support for MAID for incompetent patients with
dementiawill be higher among seniorsand relatives than among
health care practitioners; (2) support among health care
practitioners will increase with additional safeguards, without
reaching the level of support found in the two other groups; (3)
religiosity, slippery slope, autonomy, and dying-with-dignity
argumentswill affect respondents’ permissivenesstoward MAID
for incompetent patients with dementia; and (4) the relative
weight of these arguments in shaping opinions will vary across
the four groups of stakeholders.

Methods

Study Design, Target Groups, and Sampling

An anonymous province-wide postal survey using clinical
vignettes will be conducted on random samples of
French-speaking Quebec residents belonging to one of four
groups of stakeholders: (1) community-dwelling seniors aged
65 years or older, (2) relatives of persons with dementia, and
(3) physiciansand (4) nurseslikely to beinvolved in end-of-life
decision making. In Quebec, 94% of the population speaks
French [61].

Figure 1. Outline of the postal survey.
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The random sample of community-dwelling seniorswill come
from the Quebec health insurance database. Rel atives of patients
with dementia will be reached through regional Alzheimer
Societies. To protect their members right to privacy,
participating Societies will randomly select a predetermined
number of potential participants (proportional to the size of their
memberships) and distribute the survey package directly to them
per our instructions. Assistance in managing the survey will be
provided by our research staff to any Society that expressesthe
need. Practicing physiciansand nurseswill be recruited through
their respective professional bodies, excluding thosein full-time
administrative, teaching, or research positions due to their
limited direct contact with patients. Specialties for physicians
will be restricted to family medicine, geriatrics, interna
medicine, neurology, psychiatry, and intensive care; for nurses,
specialties will be restricted to geriatrics/gerontology and
end-of-life care.

Postal Survey

The survey and questionnaires were designed using strategies
shown to maximize response rates and data quality [62]. As
depicted in Figure 1, randomly sampled individuals receive a
personalized cover letter and accompanying materialsin week
1, and athank-you/reminder postcard in week 3. Nonrespondents
are mailed a second survey package in week 12. The personal
letter states the aim of the survey, explains how recipients were
chosen, mentionsthat completing the questionnaire requires 20
minutes on average (based on pretesting), and addresses issues
of privacy and anonymity. The letter also provides the Internet
link (website address) to the online version of the questionnaire
as well as the recipient’s single-use personal identifier. A
self-addressed and stamped return envelope is enclosed in the
survey package for those who prefer to complete the printed
guestionnaire.

dementia, 653 physicians and 514 nurses

[ Random lists of 621 seniors, 527 relatives of persons with J

Personalized cover letter, with URL link and single-use personal identifier
Questionnaire and self-addressed, stamped return envelope

Letter of endorsement from the Federation of Quebec Alzheimer Societies
Fostcard to indicate return of the questionnaire or ineligibility

[ Thank you / reminder postcard J

guestionnaire was mailed back

(Retum postcard indicating

or ineligibility (identification code

krenmd from mailing lists) )

Same as Week 1 J

( Return postcard indicating )

guestionnaire was mailed back
or ineligibility (identification code

= Personalized cover letter
Week 18

i

= One-page questionnaire sent to non-respondents
= Self-addressed, stamped retumn envelope

removed from mailing lists)

Expected sample size: 385 per
stakeholder group j
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A letter of endorsement from the Federation of Quebec
Alzheimer Societies is also included, with a postcard bearing
the respondent’s name, to be returned separately from the
guestionnaire. Returned postcards make it possible to identify
sampled individualswho have returned the questionnaire—either
by mail or electronically—while preserving the anonymity of
their answers. The postcard also serves the purpose of
identifying sampled individuals who are no longer eligible (eg,
seniorswho are now institutionalized or too cognitively impaired
to participate). The names of those who return the postcard are
immediately removed from the mailing list to prevent further
reminders. At the close of the postal survey, nonrespondents
receive a 3-item questionnaire asking: (1) for their reasons for
not participating (eg, felt questions were biased, lack of time,
or doubt that anonymity can truly be preserved); (2) how
comfortable they are with the current Quebec legidlation that
gives competent patients access to MAID if certain conditions
are met; and (3) whether they favor or oppose alowing
physicians to administer MAID to incompetent patients, with
proper safeguardsin place. Thelatter two questionswill be used
to assess nonresponse bias.

Questionnaires

After stating the eligibility criteria for MAID as defined in
Quebec’'s Act respecting end-of-life care, the 3-part
guestionnaire presents a series of multiple-choice questions,
with space for the respondent’s comments. Part 1 elicits attitudes
towards MAID and other end-of-life practices. Two sets of
clinical vignettes are used for that purpose. The first vignette
features a cancer patient who is eligible for MAID. Using a
5-point Likert-type scale, respondents are asked to what extent
they find it acceptable for a physician to sedate the patient
continuously until death to relieve suffering, or to comply with
the patient’s request for MAID. The second set, containing 7
interrelated vignettes, features a woman moving along the
dementiatrajectory, from the early stage when sheisdiagnosed
with Alzheimer’s disease to her final days of life. End-of-life
practices (besides MAID) for which support or opposition is
investigated include withholding antibioticsfor alife-threatening
infection and continuous deep sedation for refractory agitation.
Vignettes specify the source of the request for MAID (an
advance request made in writing by the patient while she was
still competent, or her family), whether the patient appears to
be suffering (eg, showing signs of distress, crying regularly),
and whether death seems imminent. Vignettes are kept as
nontechnical as possible to be easily understood, regardless of
the respondent’s medical knowledge. A sensitive and neutral
tone is used throughout the questionnaire to prevent response
bias. Part 1 ends with alist of statements designed to capture
respondents’ reasons for supporting or opposing MAID,
generally and for incompetent patients in particular. Reasons
include, for example: religious and moral objections, respect
for patient autonomy, practical difficulties in ascertaining
whether an incompetent patient is suffering unbearably, and
concerns about the slippery slope.

Part 2 exploresrelated issues, such aswhether respondents have
filled out an advance directive for themselves, personally know
someone with dementia, or have ever accompanied a dying
relative or friend. Respondents are also asked the likelihood
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that they would request MAID in advance of loss of capacity,
should they be diagnosed with Alzheimer's disease, or ask a
physician to comply with such arequest drafted by aloved one
under similar circumstances.

Part 3 coll ects sociodemographic datafrom all respondents (eg,
age, gender, ethnicity, degree of religiosity) and contains
additional group-specific questions. For seniors, these questions
include educational attainment and self-rated health. Relatives
are asked how long ago the person with dementiawas diagnosed
and their current level of cognitive functioning. Questions for
physicians and nurses explore their experience in caring for
dying and dementia patients, training in palliative care, and
exposure to MAID requests from patients or patients’ relatives.
Physicians are also asked whether they would be willing to
provide such assistance, wereit legal. Few physicians currently
administer MAID in Quebec, and to preserve their anonymity,
surveyed physicians are not asked whether they have in fact
provided such assistance in the past.

Questionnaires were developed in English with input from
renowned English-speaking content experts from countries
where assisted dying is legal or not criminalized. The
guestionnaires were then translated into French and pretested
through cognitive interviews performed by a research assistant
with representatives of the four groups of stakeholders (n=20).
Interviews were aimed at assessing the length of the
guestionnaires, clarity of the questions, uniformity in
comprehension, and respondent comfort with the content [63].
Following these interviews, minor modifications were made to
some questions, which aimed at emphasizing differences
between vignettes (eg, advanced vs. terminal stage of
Alzheimer’sdisease, presencevs. absence of awritten request).
Questionnaires were then converted to a Web format. The Web
guestionnaires were developed using the latest version of
LimeSurvey [64], afree open-source online survey application
that allows assigning a single-use password to each sampled
individual. The server hosting the LimeSurvey software uses
proven encryption methods (Transport Layer Security) to
transmit survey answersto a secure server and export collected
datainto a statistical packagefor analysis. Before launching the
survey, the Web version was tested in-house and with several
remote participants on different operating systems, browsers,
and platforms, and for different types and speeds of Internet
access. Systematic troubleshooting was performed to uncover
unforeseen technical problems.

Data Analyses

The data will be analyzed in four consecutive steps. First, we
will compare nonrespondents, respondents to the one-page
guestionnaire only, and late versus early respondentsto the full
guestionnaire, to detect response bias and establish sample
weights where needed. Response rates will be reported as
recommended by the American Association for Public Opinion
Research. In Step 2, we will study patterns of item nonresponse
and determine whether imputing missing data would be
appropriate [65]. Next, we will summarize participant answers
to the questionnaire, and compare distributions of answerswithin
respondents, as well as within and between the four groups of
stakeholders. Within-respondent comparisons will require
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multilevel analyses, since answers to different questionnaire
items will be correlated [66]. For instance, the proportions of
respondents who support MAID at the advanced versusterminal
stages are not independent and hence cannot be compared using
the usual Chi-squaretest. Estimations of model parameterswill
be based on maximum likelihood with adaptive quadrature,
which outperforms other methodsin termsof bias and efficiency
of the estimates when the number of study participantsislarge,
asistypical of survey research [67]. Respondent characteristics
will subsequently be added to the modelsin a stepwise fashion
toidentify additional correlates of response patternsin addition
to group membership. Residual analyses will be conducted to
assessthe tenability of the assumptions underlying the statistical
models, and to identify influential observations and outliers.
Multilevel modelling will be conducted with SAS Proc
NLMIXED [68], which offers a wide choice of integra
approximations and optimization techniques.

Sample Size

The data from our four samples will first be summarized with
proportions and associated confidence intervals. In the
worst-case scenario of equal proportionsfor and against agiven
end-of-life practice, two-sided 95% confidence intervals for
proportions require 385 respondents per sample when the
semiinterval width is set at 5% (nQuery Advisor, version 7.0).
The sample size required for reliably fitting multilevel models
depends on several factors, including sample size at each level
of the analysis, number and type of predictors included in the
model, intraclass correlation, and model complexity. Recent
Monte Carlo simulation studies on multilevel modelsfor binary
and continuous outcomes suggest that 100 to 200 level-2 units
(ie, survey respondents) with 5 to 10 level-1 units (ie,
guestionnaire items) ensure model convergence and provide
adequate power for testing fixed and random effects [69]. To
determine the number of questionnaires to mail out to achieve
the target of 385 respondents per group, we applied response
rates derived by averaging those reported in Table 1 with our
own [70,71]. The resulting numbers are: 621 seniors, 527
relatives of persons with dementia, 653 physicians, and 514
nurses, for atotal of 2315 potentia participants.

Ethical Considerations

This study will investigate views on sensitive issues. While
there are no physical risks to participants, psychological risks
must be acknowledged. Questionnaires may trigger emotional
distress in some participants or revive painful memories of the
death and suffering of a loved one. In an effort to minimize
these risks, the cover letter that accompanies the questionnaire
includes contact details for a support resource, if needed.
Participation in the survey is voluntary and answers are
anonymous. Signed consent is not required; in anonymous
surveys, implicit consent is inferred from respondents who
return the questionnaire [72]. All information needed for
informed consent is provided in the cover letters, including a
toll-free telephone number and email address for those who
have questions or concerns about the survey. Personal
information on sampled individuals is coded, and access to
password-protected lists of codes is restricted to the research
team. Sampling lists will be destroyed five years after the end
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of the study. The Research Ethics Board of the University
Ingtitute of Geriatrics of Sherbrooke granted ethical approval
of the survey design and questionnaires (file # 2016-623).

Results

The survey was launched in September 2016 among relatives
of patients with dementia, physicians, and nurses, and is still
ongoing. The survey will be launched among older adults as
soon as we receive a random list of names extracted from the
Quebec health insurance database.

Discussion

To the best of our knowledge, this study will be the first to
uncover Quebec stakeholders' attitudes towards MAID for
incompetent patients with dementia, which isavulnerable and
rapidly expanding population of patients. Dementiaaffects more
than 37 million people worldwide, with a projected increase to
over 115 million by 2050 [73]. The Alzheimer Society of
Canada has estimated that 564,000 Canadians were living with
dementiain 2016, and thisnumber is expected to rise to 937,000
by 2031, representing an increase of 66% [74]. Life expectancy
after a dementia diagnosis is believed to lie between 3 and 12
years[75]. Because no cureisforeseen in the near future, many
people will die with or from dementia. Over the last decade,
deaths attributed to Alzheimer’'s disease rose by 39% in the
United States [76]. Although quality of life can be good in the
early stages, dementiastill ranks among the most feared clinical
conditionsin modern societies[77]. Indeed, some perceive this
syndrome as a “fate worse than death” and dread the prospect
of living through the advanced stages of dementia [78,79].
People are apprehensive about the progressive loss of decisional
capacity and control, prolonged dependence upon others for
their most basic needs, inability to report physical and
psychological  suffering, and lengthy periods of
institutionalization before death. Asthe prevalence of dementia
continues to rise, agrowing number of individuals who do not
want to experience the full course of dementia might request
MAID.

Do stakeholders believe that MAID should be made available
to patients who have reached an advanced stage of dementia?
Under what circumstances? Are other end-of-life practices
viewed as more appropriate? Can proposed safeguardson MAID
adequately protect vulnerable individuals from abuse and
coercion? Do views on these issues vary markedly within and
between groups of stakeholders? By using a proven research
methodol ogy and identical questions across stakeholder groups,
this study will provide answers to these questions, which have
yet to be explored in Canada, and have only been partialy
investigated in other countries.

Strengths and Limitations

The current study has strengths and limitations. Strengths
include: thetimeliness of the survey, which will inform ongoing
legidlative activities; random selection of potential respondents
fromfour highly relevant groups of stakeholders; the anonymity
of answers, which decreases bias due to social desirability; the
caretaken in designing and testing the questionnaires with input

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e208 | p.159
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

from international content experts; and our decision to
administer a common set of questions to all four groups of
stakeholders, enabling direct comparison of their views on
MAID for incompetent patients with dementia. The presence
of investigators on the research team who support, and others
who oppose, extending MAID to these patients is another
strength, as it minimizes the risk of biased questions and
increases uptake of research findings [80].

Although not without limitations, surveys contributeinvaluable
datato inform ethical debates, public policy development, and
future research on sensitiveissues such aswhether MAID should
be extended to incompetent patients with dementia[81]. Postal
surveys offer many advantages over other data collection
methods. First, such surveys are relatively inexpensive for
surveying large and geographically dispersed populations,
provide greater flexibility for the respondents, maintain
anonymity, and yield higher response rates than telephone
surveys[62]. In our survey, sampled individual s have the option
to complete apaper or online version of the questionnaire, which
isastrategy shown to yield even higher response rates [82,83].
Second, earlier studies conducted abroad provide a solid basis
for the design of high-quality clinical vignettes featuring
incompetent patients, MAID requests, and end-of-life practices
[49-58]. Additionally, the practical problems and moral
dilemmas created by advanced MAID requests, and the
arguments for and against MAID for incompetent patients with
dementia, have been thoroughly reviewed [34-44]. These
reviews have provided ample materialsfrom which to formulate
questionnaire items for exploring beliefs underlying attitudes.

Low response rates threaten the external validity of findings
from attitude surveys. To counter this problem, both the survey
and the questionnaires were designed using strategies that
comprehensive reviews have shown to be effective [84,85].
Response rate is an imperfect indicator of survey quality,
however. Empirical assessments over the past decade have
concluded that response rates may not be as strongly associated
with survey quality as was generally believed [86]. The degree
to which respondents differ from the target population is the
central issue. Well-recognized approaches to assess nonresponse
bias and minimize its effect are part of our analytical plan and
include: inviting initial nonrespondents to complete a shorter
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guestionnaire with only key measures of interest, comparing
respondents with nonrespondents using information available
inthe sampling frame, comparing early versus|ate respondents
on personal characteristics and answers to survey questions,
and weighting analyses of the variables of primary interest.

One limitation isthe restriction of the survey to the province of
Quebec. We plan to extend the survey to the rest of Canadain
the near future, using the same questionnaires to enable
provincial/territorial comparisons. Short case descriptionswith
alimited number of possible answersfall short of capturing the
complexity of end-of-life decision making [52]. Our upcoming
pan-Canadian survey will include aqualitative component aimed
at gaining deeper insight into respondents’ thought processes
and the reasons behind their support for, or oppositionto, MAID
for incompetent patients with dementia [43]. Opinions are
elicited using specific vignettes. Whether opinions extend to
other clinical contexts involving MAID requests from
incompetent patients with dementia will remain unknown. We
chose not to dlicit attitudes towards extending MAID to patients
at earlier stages of dementiawho are still competent. Including
cases of early and late stage dementiain the same questionnaire
would increaseitslength and possibly lower responserates. We
also chose not to recruit in long-term carefacilities, where most
residents would be too cognitively impaired to provide reliable
and valid answers to the survey questionnaire. We do not
purposefully target seniors with dementia, even though those
at an early stage of the disease would likely have the cognitive
abilities to participate in the survey. We felt that a
self-administered questionnaire was not ethically appropriate
for this subpopulation, given the sensitive nature of the subject
under investigation [81]. However, as the views and concerns
of this population regarding end-of-life practices in advanced
dementia are highly relevant yet currently unknown, we are
simultaneoudly conducting aqualitative study in this population.
The data from persons with early dementia will be collected
during face-to-face interviews, alowing the interviewer to
respond promptly should questions trigger negative emotions
in some participants. Combining findings from our survey with
those from the in-depth interviews will alow more nuanced
recommendations as to whether MAiID should be expanded to
incompetent patients with dementia.
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Abstract

Background: Preterm birth affects 8% to 11% of the population and conveys a significant risk of developmental delays.
Intervention programs that support child development have been shown to have a positive impact on early motor and cognitive
development and on parental well-being. However, these programs are often difficult to implement in a real-life setting due to
lack of resources. Hence, our multidisciplinary team developed Mieux Agir au Quotidien (MAQ) to teach developmentally
supportive careto parents of preterm infants with the goal of improving child development and parental outcomes. Our intervention
included 3 in-person workshops that occurred prior to hospital discharge and a Web-based platform with written and videotaped
meaterial sthat addressed 5 main themes: (1) infant behavioral cues, (2) flexion positioning; (3) oral feeding support, (4) parent-infant
interactions, and (5) anticipation of developmental milestones.

Objective: This study aimed to test the feasibility and acceptability of the intervention by parents of preterm infants and assess
clinical benefits on child neurodevel opment and parental outcomes during the first year of life.

Methods: A total of 107 infants born at <30 weeks and admitted to Sainte-Justine Hospital neonatal intensive care unit and
their parents were enrolled in a nonrandomized controlled before-and-after interventional study (intervention n=55, comparison
n=52). Acceptability of the program was assessed with a user satisfaction questionnaire. When the infants were at 4 months
corrected age, all parents completed questionnaires on infant temperament, parenting stress, sense of competence, and parenting
satisfaction. At 12 months' corrected age, neurodevelopmental testing was performed on infants using the Alberta Infant Motor
Scale and the Bayley Scales of Infant and Toddler Development, Third Edition. Comparisons between the 2 groups were done
using independent t tests, Wilcoxon rank-sum tests, and Fisher exact tests.

Results: The magjority of parents (43/45) were satisfied with the intervention program and all would recommend MAQ to others.
MAQ met their need for evidence-based information that proved useful to support their child development. No difference in
parental or child neurodevelopmental outcomes was detected in this pilot study for most outcomes except for higher median
scoresfor parental coercive behaviorsin the intervention group, although proportions scoring in the coercive range did not differ.

Conclusions; Acceptability of the program was high among parents thus supporting the relevance of such intervention. A larger
study using arandomized controlled trial design is heeded to better document impact on parent and children and investigate how
Web-based technol ogies can efficiently complement individualized intervention to alleviate the burden on health care resources.
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Introduction

Preterm Birth: Risk Factor for Neurodevelopmental
I mpair ment

Medical progress has led to an increase in preterm birth
(occurring <37 weeks of gestation) along with improvement in
survival of the sickest and most immature babies. However,
rates of neurodevel opmental impairment remain high, with half
of preterm children born <32 weeks of gestation exhibiting a
spectrum of morbidities affecting motor, cognitive, language,
socioemotional, and behavioral development [1].

Although prematurity-related medical complications account
for some of the variability in neurodevelopmental outcomes
[2], the preterm child’s physical and social environment also
significantly influences brain development [ 3]. After the preterm
infant isborn, exposureto various noxious sensory stimulations
(loud noise, bright light, pain, invasive ora stimulation,
prolonged restrictive positioning) occurs in the neonata
intensive care unit (NICU). The infant's immature neuronal
circuitry is not ready to process these overwhelming physical
stressors, which may affect normal brain development [3]. In
addition, the quality of parent-infant interaction is challenged
after preterm birth due to unanticipated separation [4]. Together,
these environmental and social factors may hinder healthy brain
development in preterm infants.

Developmental Intervention to Improve
Neur odevelopmental Outcome

Devel opmental interventions aim to support infant devel opment
through educational strategies or techniques that promote the
emergence of new skills and competences while preventing
delays and disabhilities [5]. These interventions take advantage
of infant brain plasticity which isthought to be maximal between
28 and 32 weeks postconception to 2 years of age [6].
Developmental interventions in preterm infants commonly
address adaptation of the physical environment to improve
sensory inputs, enhancement of parent-infant interactions, and
infant stimulation through, for example, neurodevel opmental
therapy [7]. Existing developmental interventions for preterm
infants are numerous and all differ in terms of timing, intensity,
setting, structure, and resources.

Meta-analyses suggest that developmental interventions in
preterm infants enhance cognitive and motor outcomes during
the early years [7-9], athough sustainability of these
improvements has only been shown in one study [10]. Benefits
on maternal anxiety, depressive symptoms, and self-efficacy
have aso been documented [11]. Moreover, individual
intervention programs have shown positive effects on
parent-infant interactions [12-14] and child behavior [14-18].
Developmental interventions with the most promising results
share the following key components. parent-mediated

http://www.researchprotocols.org/2017/11/e236/

intervention, parenting education, adaptation of the environment
to reduce stressful stimuli, enhancement of parent-infant
interactions, and psychosocial support [9,11,19].

Despite the benefits of developmental interventions, human and
financial resourcesrequired to implement such endeavors often
hinder implementation in areal-life setting [20]. In recent years,
Web-based technologies have emerged as an alternative to
deliver self-management or parenting interventions with proven
effectiveness in chronic health conditions such as asthma and
traumatic brain injury [21,22]. Web-based interventions have
ahigh potential for outreach at lower costs. To our knowledge,
there are no such programs for parents of preterm infants.

Mieux Agir au Quotidien: Multimodal Approach Using
Web-Based Technologiesto Deliver a Developmental
I ntervention

Overview

Mieux Agir au Quotidien (MAQ) isdesigned to empower parents
to create an enriching physical and social environment for their
infant using developmentally sound practices. It targets parents
of preterm infants at risk of developmental delays. To improve
efficiency of program delivery with a minimum of resources,
MAQ uses a multimodal approach that combines educational
support from a developmental intervener along with a
Web-based platform that serves to provide and consolidate
acquired knowledge [23]. The program is divided into 5
task-oriented teaching-learning modules readily available at all
time in the NICU and at home through the Internet (Textbox
1). The 5 modules address (1) interpretation of behavioral cues
and environmental adaptation, (2) adapted flexion positioning,
(3) ora feeding support, (4) enhancement of parent-infant
interactions through play, and (5) anticipatory guidance of
preterm infant development and stimulation activities. All
modules are structured similarly and explain the relevance of
each theme to child development, provide some theoretical
background, and teach developmental and behavioral activities
that can be easily replicated in everyday life to consolidate
knowledge acquisition. The program can be initiated when the
infant reaches 32 weeks of postmenstrual age (Table 1). While
the baby is ill in the NICU, parents are introduced to
developmentally supportive carethrough 3 hour-long in-person
workshopsthat cover interpretation of behavioral cues, adapted
flexion positioning, and parent-infant interactions. These
workshops are delivered by the developmental intervener and
use the Web-based platform as a visua support. Parents are
encouraged at each session to go through thefirst 4 Web-based
modules, which contain both written and visual contents
illustrating hands-on activitiesthat can bereadily applied inthe
NICU (pictures, videos). Moreover, posters illustrating key
concepts (behavioral cues and flexion positioning) are placed
in the NICU as an additional reminder.
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Textbox 1. Overview of the Web-based teaching modules of Mieux Agir au Quotidien.

Reading my child’s behavior:

«  Understanding sensory development

« Recognizing the different sleep-arousal states and the importance of sleep protection
. Interpreting infant behavioral cues (stress and self-regulatory behaviors)

Bringing the infant to an organized and stable state (control of environmental stimuli, skin-to-skin holding, nonnutritive sucking)

Positioning my child in the right position:

«  Understanding muscle tone and motor development in preterm infants

«  Recognizing abnormal postures that can lead to muscle and bone deformities

Promoting adapted flexion positioning and optimal posture during sleep, play time, and daily activities

Supporting oral feeding:
«  Understanding developmental milestones related to oral feeding
«  Understanding feeding challengesin preterm infants

Facilitating oral feeding (nonnutritive sucking, flexion positioning, pacing)

Playing and interacting with my child:

«  Understanding attachment devel opment

«  Understanding how an infant temperament can influence parent-infant relationships

«  Promoting play time

Creating an environment that will facilitate interactions and fun play

Foreseeing my child's developmental milestones:

«  Understanding child developmental milestones and diversity of developmental trajectories

«  Recognizing developmental red flags

Promoting neurodevelopmental stimulation

Table 1. Timing of intervention.

Schedule In the neonatal intensive care

Home

Timing Starting at 32 weeks of gestational age.

Number of sessions
flexion positioning, (3) parent-infant interactions.

Four Web-based modules: (1) infant behavioral cues, (2)

Three in-person workshops: (1) infant behavioral cues, (2)

From term-equivalent age to 1 year of age.

Consolidation of first 4 Web-based modules.

Fifth Web-based modul e on anticipation of developmental
milestones.

flexion positioning, (3) oral feeding support, (4) parent-infant

interactions.

After hospital discharge, parents can continue to go through all
5 Web-based modul es contai ning educational material with new
stimulation activitiesthat can be done at home and are applicable
throughout thefirst year of age. At al times, they can reach the
developmental intervener through email.

MAQ is guided by 2 principles: early developmental care and
enhancement of parent-infant interactions.

Early Developmental Care

Early developmenta care is the cornerstone of many
developmental interventions. Early developmental careaimsto
reduce stress and optimize developmentally appropriate
stimulation [24,25]. Different strategies are employed to promote
infant well-being and include control of external stimuli
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(adjusting ambient light, reducing noise), clustering of careand
dleep protection, appropriate flexion positioning and handling
(such as skin-to-skin holding), oral feeding support (including
nonnutritive sucking), and parent involvement. By tailoring
careto theinfant’s needs and behavioral state, hisor her energy
expenditure is kept at a minimum and can be redirected to
optimize growth and development [24]. MAQ provides parents
with specific modulesthat teach these evidence-based techniques
of early developmental care.

Enhancement of Parent-Infant | nteractions

Child developmental outcomes are shaped by the continuous
dynamic interactions of the child and the immediate social
experience provided by the family [26]. Thistransactional model
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of development highlights how the child influences his or her
environment (including caregivers), which in turn affects the
child, and so on. Preterm birth can significantly alter
parent-infant interactions. On one hand, preterm infants often
display poorly regulated behaviors that are exacerbated by
noxiousstimuli (bright light, pain, noise, etc). Thiswill interfere
with social interactions, notably with parents[27]. On the other
hand, parents of preterm children have been shown to be at
increased risk of psychological distressand report higher levels
of parenting stress, especially when faced with an infant with
difficult temperament [28,29]. This can impede nurturing
behaviors and negatively shape the infant’s experience. MAQ
teaches parents about interpretation of infant behavioral cues
(stress/avoidance vs approach/self-regulatory behaviors) and
how to sensitively respond to them during key moments such
as sleep and feeding. In addition, a module is dedicated to
techniques during play time to enhance shared positive
parent-child experiences and promote bonding.

MAQ is novel for its key combination of parents active
involvement and developmentally supportive care using an
easily accessible Web-based interface. However, before we
launched MAQ in practice, we conducted a study whose
objectives were to examine feasibility and acceptability of our
pilot educational intervention and assessits clinical benefitson
infant development and parental well-being. This study was
granted approval by the Sainte-Justine Hospital Research and
Ethics Committee.

Methods

Study Design and Population

This was a nonrandomized before-and-after intervention
feasibility study that compared a historical group to an
intervention group that received the program. All familieswith
preterm infants born <30 weeks of complete gestation from
2010 to 2013, admitted at Sainte-Justine Hospital NICU,
Montreal, Canada, and surviving to 32 weeks' postmenstrual
agewere eligible for participation. Exclusion criteriawere: (1)
chromosomal anomalies and major congenital malformation,
as the pathophysiology for neurodevelopmental impairment is
different, (2) documented parental history of recent illicit drug
use, alcoholism, severe mental illness, intellectual disability, or
domestic violence, given the added adverse effects on brain
development and for adherence and consent issues, (3) foster
care placement, for consent issues, (4) no family member
speaking French (English trand ation had not taken place at that
time), or (5) patients doomed to die within a few days, as
estimated by the attending physician.

Procedure

The historical nonexposed comparison group comprised 52
infants born from 2010 to 2011 who were recruited after
discharge from the hospital. Before implementation of MAQ
in the NICU at Sainte-Justine Hospital, standardized protocols
of developmentally supportive care were scarce and included
nonmandatory workshops on skin-to-skin holding. After
neonatal discharge, families were seen for routine
neurodevel opmental assessment at the neonatal follow-up clinic
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wherereferralsfor medical or early intervention services could
be made depending on needs.

Theintervention group consisted of 55 infants born from 2012
to 2013, enrolled when they reached 32 weeks of gestational
age, prior to hospital discharge. Upon recruitment, parents
received a unique identifier that allowed them to access the
Web-based platform to start the educational intervention
program. A computer was made available to parents at al time
in the NICU. We a so printed the written material available on
the Web as requested by some parents. In-person workshops
were then scheduled with the developmenta intervener who
was a board-certified occupational therapist trained in
developmental care. After the infant was discharged, the
developmental intervener maintained contact through phone or
email to encourage parents to access the Web-based modules
(around 4, 8, and 12 months' corrected age [CA]). Of note, all
families had home access to a computer and an Internet
connection. Families were also seen when possible at the
neonatal follow-up clinic as part of standard of care (1-2, 4, and
8-9 months' CA).

For this study, participants were seen at 4 and 12 months' CA
for outcome assessment at Sainte-Justine Hospital.

Outcome M easures

Measures of Feasibility and Acceptability

For families enrolled in the MAQ intervention program,
compliance and use of the different modules were monitored
by attendance records at workshops and self-reported accessto
the Web-based platform. Parental satisfaction regarding the
contents and structure of the Web-based component of the
educational program was appraised using an adapted version
of the User Satisfaction Questionnaire [30], in which parents
were asked to rate on a 4-item scale their opinion on 15
statements. An overall mean score of 45 indicates user
sati sfaction with the Web-based application. Parental concerns
and beliefs regarding the program were al so addressed through
open-ended questions, specifically (1) what they generaly
thought about the workshops and Web-based platform, (2) what
were perceived barriers and facilitators to access the Web-based
platform, (3) what were their suggestions for improvements.

Measures of Parental Outcomes

When the child was 4 months CA, parents were asked to
complete the Parental Cognitions and Conduct Toward the
Infant Scale (PACOTIS) [31] that measures parental perceptions
and behavioral tendenciestoward arecently born infant. There
are 4 subscales: parental self-efficacy and perceived parental
impact center on parents’ beliefs about their role as a parent,
whereas parental coercive behaviorsand parental overprotection
reflect behavioral tendencies toward the infant. A higher score
indicates greater endorsement of a given parenting dimension.

Parents also filled the Parenting Stress Index—Short Form (PSI)
[32], awell standardized and validated questionnairethat yields
atotal stress scorefrom 3 scales: parental distress, parent-child
dysfunctional interaction, and difficult child. The PS| identifies
dysfunctional parenting and predicts the potential for parental
behavior problems and child adjustment difficulties.
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Measures of | nfant Neurodevelopmental Outcome

Child temperament was assessed at 4 months' CA using the
Bates Infant Characteristic Questionnaire [33], a
self-administered questionnaire in which parents indicate the
level of perceived difficulty of their child in dealing with
specifically described behaviors.

At 12 months' CA, cognitive, language, and motor devel opment
was assessed by a trained occupational therapist using the
Bayley Scales of Infant and Toddler Development (BSITD),
3rd edition [34], a widely used norm-referenced and
standardized instrument. The BSITD yields 3 scales—cognitive,
language, and motor—with a mean of 100 and a standard
deviation of 15. Finally, the Alberta Infant Motor Scales [35],
an observationad and standardized measure of motor
development, was performed by physical therapists.

Statistical Analyses

As this was a pilot study to primarily test the feasibility and
acceptability of our educational intervention program, with 50
infants per arm, the power to detect a difference in
developmental scoresof 0.3to 0.5 standard deviations between
theintervention and comparison groups at a 2-sided alphalevel
of .05 was between 38% and 70%.

Qualitative comments from questionnaires were analyzed by 2
independent reviewers (TML, PP) using thematic analysis and

Figure 1. Flow diagram of study population.
HISTORICAL COMPARISON GROUP

143 infants
born between 01/01/2010 to
(41/03/2010 and between
28/06/2010 and 8/12/2011
<2%weeks GA surviving to
discharge

10 exchuded: 1 genetic

unstable

‘ 109 cligible infants ‘

49 refusal
% missed

‘ 52 participants ‘

2 parental withdrawat/
loss to follow-up

‘ 50 scen at 4 months CA ‘

‘ 50 seen at 12 months CA ‘
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coding. To summarize the study population characteristics,
descriptive statistical analysis was performed on baseline
perinatal and sociodemographic factors using means and
standard deviations, medians and range, and proportions.
Comparisons were made using independent t tests (normally
distributed continuous variables), Wilcoxon sum-rank tests
(continuous variables not normally distributed), and chi-square
or Fisher exact tests (categorical variables). Statistical analyses
were performed with SPSS 24.0 (IBM Corp).

Results

Participant Characteristics

Overal, 107 infants and 96 mothers (45 in the comparison
group, 51 in the intervention group) were recruited to the study
(see study flow diagram in Figure 1). Table 2 describes
sociodemographic and neonatal characteristics. Infants in the
intervention group, compared to the historical cohort, were of
higher gestational age and birth weight and were less likely to
have severeretinopathy of prematurity. Therefore, their baseline
risk of adverse neurodevelopmental outcomes was lower [36].

Participation in the intervention program was high with 44/51
mothers attending workshops and 45/51 going through the
Web-based educational modules. In total, 48/51 parents (94%)
participated in the program.

INTERVENTION GROUP

115 infants
born between 01/04/2012 to
12/03/2013
=29 weeks GA surviving to
discharge

27 did notmeet inclusion critena
24 excluded: 1 significant
familisl problems/child
protection services, 5 no

French speaking, 18 medical
condition too unstable

‘ 64 eligible ifants ‘
& refusal
3 missed

‘ 5% perticipants ‘

3 parental withdrawal/
loss to follow-up

‘ S0 A S DA ‘

‘ 51 seen at 12 months CA ‘
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Table 2. Sociodemographic and neonatal characteristics of the study population.

Characteristics Comparison Intervention
N=45 parents N=51 parents
N=52 infants N=55 infants
Parent
Maternal education, n (%)
High school and less 5(11) 12 (24)
Some college 20 (44) 15 (29)
University 20 (45) 24(47)
Single parent household, n (%) 4(9) 4(8)
White, n (%) 36 (80) 35 (69)
Paternal education, n (%)
High school and less 11 (27) 12 (26)
Some college 14 (33) 14 (30)
University 16 (38) 20 (44)
I nfant
Gestational age, weeks, mean (SD?) 256(15) 215(14)
Birth weight, g, mean (SD) 917 (207) 1088 (233)
Male, n (%) 28 (54) 34(62)
Multiple gestation, n (%) 12 (23) 10 (18)
Small for gestational age, n (%) 6(12) 4(7)
Bronchopulmonary dysplasia, n (%) 33 (63) 28 (51)
Sepsis, n (%) 20 (38) 21(38)
Surgical necrotizing enterocolitis, n (%) 2(4) 0
Severe retinopathy of prematurity, n (%) 10 (19) 2(4)
Severe brain lesions on ultrasound, n (%) 2(4) 6(11)
Duration of neonatal hospitalization, days, mean (SD) 102 (41) 89 (31)

83D standard deviation.

Overall Satisfaction With the I ntervention Program

The User Satisfaction Questionnaire was completed by 45
parents in the intervention group (Multimedia Appendix 1).
Satisfaction with the Web-based component was good with an
overall mean score of 51 (minimum 44 and maximum 60). The
majority of parents (43/45) rated the Web application above the
acceptable range (=45), with 2 parents giving a score of 44. All
parents agreed (24/45, 53%) or strongly agreed (21/45, 47%)
with the statement on overall satisfaction with the Web-based
tutorials, and al would recommend them to other parents of
preterm infants. A small number of parents reported that the
amounts of examples and illustrations were insufficient (3/45)
and disagreed with the statement that “technology was as
effective as traditional teaching methods in helping them learn
the material” (5/45). Narrative comments were provided by 10
mothers about the entire intervention program. Parentsinvoked
3 main themes: (1) information (ie, intervention responded to
their need for information), (2) complementarity (ie, using
different teaching approaches[workshop, Web-based modul es,
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posters] was important), (3) concrete examples (ie, more
day-to-day examples of problems and solutions should be
provided). With regard to the latter, parents notably enjoyed
the module on “Positioning my child” asit was problem-based
and practical, whereasthe module on * Supporting oral feeding”
was deemed to be too theoretical. In relation to information, it
was considered important that teaching material be presented
in a nonjudgmental and nondirective way (eg, “Don’t say that
we should, but rather that we could”).

Parental Outcomes

In total, 43 parents of 48 infants in the comparison group and
42 parents of 45 infants in the intervention group responded to
questionnaireswhen their infants reached 4 months' CA (Table
3). Parentsin the intervention group had a higher median score
on the coercive behavior scale, but there was no difference in
proportion scoring in the coercive range. Moreover, no
difference was detected on the other scales of the PACOTIS or
on the Parenting Stress Index.
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Table 3. Parental outcomes at infant’s 4 months corrected age.
Outcome Comparison (N=43) Intervention (N=42) P value
PACOTIS?
Self-efficacy
Parental salf-efficacy, median (IQR) 8.8(7.8-9.3) 8.8(8.2-9.2) 57
Low self-efficacy, n (%) 11 (26) 8(19) A7
Impact
Perceived parental impact, median (IQR) 9.0(7.2-10.0) 8.1(7.0-9.8) .59
Low parental impact, n (%) 6 (14) 7(17) .73
Coercion
Parental coercive behaviors, median (IQR) 0.4 (0-1.4) 1.3(0.3-2.1) .04
Coercive parenting, n (%) 6 (14) 10 (24) .25
Overprotection
Parental overprotection, median (IQR) 5.2(3.0-6.4) 4.3 (3.0-6.8) .33
Overprotection, n (%) 9(21) 8(19) .83
Parenting Stress Index
Total stress score, median (IQR) 63 (54-70) 62 (50-82) .82
Parental distress, median (IQR) 24 (19-28) 26 (19-31) 82
Parent-child dysfunctional interaction, median (IQR) 18 (14-21) 16 (14-21) .39
Difficult child, median (IQR) 22 (16-25) 20 (16-26) 82
3PACOTIS: Parental Cognitions and Conduct Toward the Infant Scale.
bIQR: interquartile range.
Table4. Infant neurodevelopmental outcomes at 12 months of corrected age.
QOutcome Comparison (N=50) Intervention (N=51) P value
Alberta Infant Motor Scales
Total score, median (min-max) 47 (33-56) 49 (6-58) .53
Score <10th percentile, n (%) 22/49 (45) 21/51 (41) 71
BSITD?
Cognition score, mean (SD°) 9% (9) 97 (13) 77
Motor composite score, mean (SD) 92 (11) 89 (13) 22
Gross motor scale, mean (SD) 9(3) 8(3) .78
Fine motor scale, mean (SD) 9(2) 9(2) .18
Language composite score, mean (SD) 90 (12) 96 (13) 74
Expressive language scale, mean (SD) 8(2) 9(3) 27
Receptive language scale, median (min-max) 9(4-11) 9 (1-15) .16
Cognition score <85, n (%) 3/50 (6) 6/48 (13) .20
Motor composite score <85, n (%) 10/49 (20) 10/48 (22) .76
Language composite score <85, n (%) 13/50 (26) 7/48 (15) .26

33SITD: Bayley Scales of Infant and Toddler Development.
83D: standard deviation.
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Infant Neur odevelopmental Outcomes

At 4 months' CA, there was no difference in mean scores on
parental perception of infant temperament (comparison: 23 [SD
6], intervention: 23 [SD 7]). In the comparison group, 38/46
(83%) infants were described as fussy versus 34/47 (73%)
infantsin theintervention group. We did not find any difference
on motor, cognitive, and language development between the 2
groups at 12 months’ CA (Table 4).

Discussion

Principal Findings

This study aimed to assess feasibility and acceptability of this
new multimodal educational program of developmentally
supportive care for parents of preterm infants. This program is
unique for its Web-based platform, and is, to our knowledge,
one of thefirst to offer such educational material. The majority
of parents participated into the educational program, and the
majority were also satisfied with the clinical contents and
format, thus supporting feasibility and acceptability of such
intervention. However, parentsin theintervention group reported
more coercive tendencies toward their infant when compared
to the historical cohort, although proportion scoring in the
abnormal range did not differ. Analysis of preliminary results
did not reveal any difference on parenting stress or infant
neurodevelopmental outcomes at 12 months CA.

Existing developmental intervention programs for infants born
preterm require substantial human resources, which can
represent a chalenge with regard to implementation. For
example, promising programs such as the Mother-Infant
Transaction Program and modified versions [14,37,38], the
Infant Behavioral Assessment and Intervention Program [39]
and the Victorian Infant Brain Studies Plus[40], to name afew,
include from 7 to 10 individual sessions, some of which are
conducted during home visits. Although ideal, this may not be
feasible due to shortage of qualified personnel or geographical
reasons, when long distances need to be covered for homevisits.
We attempted to bridge this gap by combining in-hospital
face-to-face sessions with a Web-based tutorial for parents of
preterm infants. Indeed, all parents in our study endorsed the
Web-based component of the program and would recommend
it to others as it responded to a need for scientifically sound
information about developmentally supportive care.

Limitations

However, some weaknesses were identified. Although 44/51
parents attended workshops, great efforts from our
developmental intervener were required to plan these sessions.
Indeed, flexibility in the schedule was crucial to accommodate
parents’ visiting hours. In addition, workshops often ended as
individual bedside sessions as parents were understandably
reluctant to leave their preterm infant. Therefore, in areal-life
setting, significant resources and time would still need to be
allocated to ensurein-person delivery of program contentswith
compliance likely to be well below the observed 86% in our
study.

Another limitation was that most parents accessed the
Web-based platform during their neonatal stay when they had
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more spare time and not at home as they became busier and
started forgetting about the available resource. To improve
uptake of the program at home, parents need to become more
familiar with the Web-based component prior to discharge,
which can only occur with increasing use. Barriers to use
included easy access to a computer and Internet connection at
our hospital at the time of the study (2012-2013). Although a
computer was available, it could not be used at bedside.
Nowadays, wireless Internet access is becoming more
widespread in hospitalsin industrialized countries. Thewebsite
has al so been made compatible with mobile phones and tabl ets.
Furthermore, we addressed parents’ feedback to improve the
contents and formats of the Web-based component of MAQ to
make it more appealing. All written material has been re-edited
so messages would be clearer and less directive. More tables,
figures, and videos have been created to facilitate learning and
understanding of the material (Multimedia Appendices 2 and
3). Trandation to English has been completed to broaden the
audience. It has also been suggested that personalized reminders
be sent by emails or text messages with links directing parents
to age-appropriate learning material. Thisis in our long-term
goasto improve MAQ.

Preliminary results on parent and infant outcomes must be
interpreted with caution, especially thefinding of higher scores
for parental coercive behavior in the intervention group.
However, proportions with coercive tendencies did not differ
between groups. Our exploratory study used a nonrandomized
design which madeit vulnerableto selection bias. Indeed, infant
and parent characteristics were not balanced across groups.
Infants in the historical comparison cohort were of lower
gestational age and birth weight and more likely to have severe
retinopathy of prematurity, whereas their parents were more
likely to have completed higher educational levels. The small
sample size limited our ability to adjust for all these factorsin
our analyses. Second, we did not examine parents’ behavioral
characteristics at study entry, and it is possible that parentsin
theintervention group differed intermsof their baseline personal
traits, which could have influenced their answersto the parental
guestionnaires. This can only be addressed with a pilot
randomized controlled trial. We did not find any difference
between groups in motor development as measured by the
Alberta Infant Motor Scales nor did we detect cognitive,
language, or motor improvements on the BSITD following the
intervention. As this was a feasibility and acceptability study,
it was underpowered to find small or even moderate differences
between groups. Moreover, other studies suggest that the
greatest benefits may be on behavioral outcomes [17,18]. A
future study would therefore need to assess child behavior at
later ages. In addition, it would also require assessment of
improvement in parental knowledge at different time points as
afirst stepinthe application of the educational material. Finally,
current results are only applicable to the subset of very preterm
infants without other medical risk factors such as chromosomal
abnormalities or socia risk factors including parental mental
health issues and foster care placement.

Conclusions
We have shown the feasibility and acceptability of using a
multimodal approach including Web-based applications to
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deliver an educational intervention on developmentally sound knowledge, the Mieux Agir au Quotidien website is highly
practicesfor parents of preterminfants. Parental input regarding relevant to respond to parents needs for reliable and
weaknesses of the Web-based component of the program has  evidence-based information. Resultsfrom this preliminary study
been since carefully considered to significantly improve contents  can now serve to inform a future pilot randomized controlled
and format. With increasing use of the Internet as a source of  trial.
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Abstract

Background: Morethan onethird of nurses experience musculoskeletal pain several times during anormal work week. Consistent
use of assistive devices during patient transfers is associated with a lower risk of occupational back injuries and low back pain
(LBP). While uncertainties exist regarding which type of assistive devices most efficiently prevent LBP, exposure assessments
using technological advancements allow for quantification of muscle load and body positions during common work tasks.

Objective: Themain objectives of thisstudy are (1) to quantify low back and neck/shoulder muscle load in Danish nurses during
patient transfers performed with different types of assistive devices, and (2) to combine the exposure profile for each type of
assistive device with fortnightly questionnaires to identify the importance of muscle load (intensity and frequency of transfers)
and body position (degree of back inclination and frequency) on LBP intensity and risk of back injury during a patient transfer.

Methods: A combination of technical measurements (n=50) and a prospective study design (n=2000) will be applied on a cohort
of female nurses in Danish hospitals. The technica measurements will be comprised of surface electromyography and
accelerometers, with the aim of quantifying muscle load and body positions during various patient transfers, including different
types of assistive devices throughout aworkday. The study will thereby gather measurements during real-life working conditions.
The prospective cohort study will consist of questionnaires at baseline and 1-year follow-up, aswell asfollow-up viaemail every
other week for one year on questions regarding the frequency of patient transfers, use of assistive devices, intensity of LBP, and
back injuriesrelated to patient transfers. The objective measurements on muscle load and body positions during patient handlings
will be applied to the fortnightly replies regarding frequency of patient transfer and use of different assistive devices, in order to
identify risk factors for back injuries related to patient transfers and intensity of LBP.

Results: Data collection is scheduled to commence during the winter of 2017.

Conclusions: The design of this study is novel in its combination of technical measurements applied on a prospective cohort,
and the results will provide important information about which assistive devices are associated with intensity of LBP and risk of
back injury related to patient transfers. Furthermore, this study will shed light on the dose-response relati onship between intensity,
duration, and frequency of patient transfers and theintensity of LPB in Danish nurses, and will thereby help to guide and improve
electronic health practices among this population.

(JMIR Res Protoc 2017;6(11):€212) doi:10.2196/resprot.8390
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Introduction

Musculoskeletal disorders (MSDs) represent a widespread
occupational disease aswell as amajor socioeconomic burden
on public health systems in Europe and North America [1,2].
Low back pain (LBP) and neck/shoulder disorders arethe main
culprits of a physically demanding job, often leading to
increased sickness absence and loss of productivity [2-4]. A
number of work-related risk factorsfor developing MSDs have
been highlighted in the literature. For example, heavy lifting as
well as frequent bending and twisting of the spine have
repeatedly been associated with increased risk of developing
LBP [2,5,6]. Additionally, a meta-analysis from 2014 showed
that both intensity and frequency of lifting tasks predict the
occurrence of LBP[7]. Therefore, even though the devel opment
of MSDs has a complex etiology comprised of individual
physical and psychosocial factors, it is clear that certain
occupations and job tasks pose an inherent risk of developing
MSDs.

One occupation that is commonly associated with MSDs as a
result of physically demanding job tasks is the health care
profession. The annual prevalence of M SDs among nurses and
nurses aidesis high (ie, 55% for LBP [8]). Furthermore, more
than 36% of Danish nurses experience musculoskeletal pain
several times during a normal work week [9]. These numbers
not only reflect serious and broad-ranging health issues for the
nurses in question, but will also have the potential to pose
significant negative consequences for their patients. For
example, asan inherent component of persistent pain, itislikely
that nurses will decrease the number and quality of patient
handlings (with and without assistive devices) due to LBPR,
which effectively diminishes the services of the hospital.

It iswell-known that the utilization of various assistive devices
during patient transfers decreases the risk of back injuries and
intensity of LBP [10,11]. Furthermore, both ergonomic
interventions [12] and the application of a “no lifting policy”
[13] have proven effectivein reducing work-related back injuries
in hospitals. Despite these developments, most health care
personnel report that they do not use appropriate assistive
devices when moving patients [14]. A recent Danish cohort
study showed that staff members performing daily patient
transfers were more prone to back injuries one year later (odds
ratio [OR] 1.56-1.81) compared with their counterparts who
did not move patientson adaily basis[10]. An equally important
finding from this cohort study was that the staff members who
used assistive devices during patient transfers experienced a
markedly lower risk of back injuriesrelated to patient transfers
one year later (OR 0.59-0.62) [10]. However, despite the clear
indications that utilizing appropriate assistive devices during
patient transfersin hospitals has a positive effect on the number
of back injuriesand prevalence of LBP, it isstill unknown which
assistive devices are most effectivein terms of LBP prevention.

Previous research has used biomechanica measurements to
identify peak loading during various job-related tasks among
health care workers [15-19]. For example, muscular load has
been shown to be significantly lower during patient transfers
when using aceiling-attached lift compared to traditional manual

http://www.researchprotocols.org/2017/11/e212/

Vinstrup et al

lifts from the floor [18]. Following this study, laboratory
research by Schibye et a [20] illustrated the effect of lifting
technique, showing that a self-chosen technique resultsin higher
levels of spinal loading compared with the recommended patient
transfer technique. This finding was further confirmed by
another laboratory study showing that low back compression
forces were influenced more by the health care worker’'s
technique and use of appropriate assistive devices than the
weight and disability of the patient being repositioned in bed
[21]. From the literature cited above, it appears that the
appropriate use of assistive devicesisof great importancewhen
the goal is to decrease the prevalence of MSDs and the
accompanying high amount of sickness absence in this
population of nurses. However, only a small number of studies
have measured work-rel ated muscular load during afull real-life
work day [22-24], and no study has investigated this among
health care personnel.

The primary aim of this project istherefore to quantify muscular
loads during different patient transfers. By following Danish
nurses during afull work day, this study seeksto obtain real-life
measurements during patient transfers. The key aspect of this
project is the measurement of muscle load and body positions
during a number of patient transfers, with and without the use
of assistive devices. These technical measurements, using
surface electromyography (EM G) and accel erometersto quantify
muscle activity and body movements, respectively, will allow
for identification of the biomechanical characteristicsof various
patient transfers. As preparatory work to ensure high quality
data collection, the most common types of patient transfersin
Danish hospitals have been identified and a pilot-study that
primarily served to test the EM G and actigraphy equipment has
been performed (manuscript in preparation). Furthermore,
another novel aspect of this project will combine the technical
measurements described above with the resultsfrom fortnightly
emails received from nurses in Danish hospitals. These emails
will include answers to a short questionnaire regarding the
weekly intensity, frequency, and duration of patient transfers,
aswell asthe number of back injuries (defined as a sudden and
unexpected accident during a patient transfer) and the intensity
of LBP (Visual Analogue Scale 0-10).

The combination of technical measurements (EMG and
actigraphy) and the prospective aspect of this project will allow
for the development of a detailed exposure profile [25].
Therefore, by combining the individual strengths of technical
measurements and epidemiological research methods, this
project seeks to answer important questions regarding the
implications of utilizing technical equipment/assistive devices
in Danish hospitals, and to improve electronic health (eHealth)
practices among Danish nurses.

Methods

Study Design

This study follows a cross-sectiona (technical measurements)
design as well as a prospective cohort design (questionnaires
and fortnightly electronic follow-up). The technica
measurements will be performed on full-time nurses from
hospitalsin Denmark. Therefore, by following nurses during a
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work day, the measurementswill reflect real -life patient transfer
scenarios with and without the use of appropriate assistive
devices. Data collection is expected to take place from autumn
2017 to spring 2018, and baseline questionnaires were sent out
inMarch 2017. Figure 1 shows an overview of the study design.

Ethics

Referring to the Helsinki Declaration, all participants will be
informed about the content of the study before providing written
informed consent. Thisinformation will be given both written
and verbally. The study (ie, the use of technical measurements)
is approved by the Danish National Committee on Biomedical
Research Ethics (the local ethical committee of Frederiksberg
and Copenhagen; H-3-2010-062) and the Danish Data Protection
Agency (j.nr. 2015-41-4232).

Study Population and Recruitment

Approximately 50 female nurses will be recruited from Danish
hospitals. To achieve a sufficient number of measurements of
patient transfers during each individual work day, prospects
will be approached by the lead nurse who knows the schedul es.
The generalizability of this study will therefore only apply to
female nurses, as this constitutes a homogenous group and
representsthe vast majority of health care personnel in Denmark.
Inclusion criteria will be an expected number of 10 or more
patient transfers during the work day. Exclusion criteria are
life-threatening diseases, pregnancy, and hypertension. Thetwo
former criteria will be evaluated by asking the nurse prior to
the day of testing, whereas the latter will be measured on the
day and is defined as readings >160/100 mmHg.

Electromyography and Actigraphy

Each participant will be equipped with wireless surface EMG
equipment (Noraxon, Arizona, USA), alowing for continuous
measurements. Before electrode placement, the skin will be
prepped and cleaned. EMG signals will be recorded using a
bipolar EMG configuration (Blue Sensor N-00-S, Ambu A/S,
Ballerup, Denmark) with an interelectrode distance of 2

Figure 1. Overview of study design.

Vinstrup et al

centimeters [26-28]. The electrodes will be connected directly
to wireless probes that will preamplify the signal (gain 400),
and transmit data in rea-time to a 16-channel personal
computer-interface receiver (Telemyo DTS Telemetry, Noraxon,
Arizona, USA). The sampling rate will be set to 1500 Hertz
with abandwidth of 10-500 Hertz to avoid aliasing. Joint angles
will be continuously measured and synchronized with live EMG
recordings, using two electronic accelerometers (3D DTS 24G
accelerometer, Noraxon, Arizona, USA). Previousresearch has
found strong correlations between actual |oading and normalized
EMG amplitude [29], making EMG measurements a valid
methodology to accurately detect differencesin muscle load of
the magnitude we expect to see in this project.

Data Collection

Before the beginning of a work day, the participant will enter
the room designated for equipment application and testing. The
EMG electrodes will be positioned bilaterally on: (1) the upper
trapezius, 2 centimeters lateral from the middistance between
the C7 vertebra and the acromion; (2) on the lower trapezius,
2/3 on the line from the trigonum spinea to the eighth thoracic
vertebra; (3) on erector spinae longissimus, two finger widths
lateral from L1; and (4) on erector spinaeiliocostalis, onefinger
width media from the line from the posterior spinae iliaca
superior to the lowest point of therib, at thelevel of L2[30,31].
The erector spinae musclesare of primary interest, whereasthe
trapezius muscles will constitute a future secondary analysisin
relation to the high prevalence of neck/shoulder MSDs seen
among nurses.

The two accelerometers will be positioned on the lower back
(just above the sacroiliac joint) and on the upper back (just
below C7 vertebra). The equipment listed will be fixated with
adhesive tape (Fixomull, BSN medical GmbH, Hamburg,
Germany), and the strength of the signal will be confirmed.
After successful application, normalization procedures will be
performed.

Observations in Danish hospitals

Baseline questionnaire, n=4000

¥

¥

Testing of measurement equipment

Short fortnightly questionnaire for 1 year

Recruitment for main study

¥

Measurements during a work-day, n=50

1 year follow-up questionnaire

Development of task-exposure-matrix
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These procedures will consist of: (1) maximal isometric
voluntary contractions (MVICs); and (2) submaximal isometric
contractions, which will be performed inthe morning and again
in the afternoon. We will include both procedures as the latter
has recently shown greater reliability for the erector spinae
muscle[32]. Two trialswithin each procedure will be performed
for al muscles. For the erector spinae muscles, both the MVICs
and the submaximal isometric contractions will be performed
in the prone Biering-Soerensen test-position [33,34]. Likewise,
in this position, a muscle endurance test for the erector spinae
muscles will be performed in the afternoon. For the upper
trapezius, both normalization procedures will be performed in
astanding position with 90-degree arm abduction, whereas the
MVICsfor the lower trapezius muscles will be performed in a
prone position with 130-degree shoulder abduction [35].
Likewise, the accelerometers will be calibrated in known
positions prior to fixation, as well as when positioned on the
subject during (1) upright standing position, (2) bending
forwards to a horizontal torso position with flexed knees, (3)
maximal forward bending with straight legs, (4) arching
forwards, and (5) arching sideways. The accelerometer
normalizations will be performed in the morning and again in
the afternoon.

Following the initialization and normalization procedures
described above, the participant will start her work day. The
test leader will follow the participant as she is performing
various patient transfers. Given the nature of the wireless
equipment, the test leader will be able to visually monitor the
live EMG signals on a laptop. To ensure an adequate level of
detail of al patient transfersusing this setup, thetest |eader will
observe and note the type of patient transfer and associated
assistive devices, the number of nurses involved, as well as
patient characteristics (age, body mass, height, and level of
self-reliance). Using this methodology, it will be possible to
differentiate each patient transfer into its partial liftsthat together
congtitute the whole. Thisapproach will providealevel of detail
novel to thisfield and will allow for more precise measurements
of exposure during patient transfers. After finishing her shift,
the nursewill return to the test room for end-day normalizations.
By using the average val ue from the standardized normalizations
performed before and after the work day, as well as EMG
temporal and spectral changes [36], we aim to document the
potential effects of fatigue on the EMG measurements.

Outcomes

The main outcomes of this project will be the association
between low back muscle activity intensity (normalized EMG
and frequency of patient transfers) and body position (position
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and frequency), on the risk of back injury related to patient
transfer and changeinintensity of LBP during aone-year period.

Thefirst article will be descriptive in terms of muscle load and
body position while using different assistive devices. The
following articles will apply the results of technica
measurements to the cohort (n=2000) with main outcomes,
which are LBP intensity and risk of back injury during patient
transfers.

Statistics

All statistical analyses will be performed using SAS statistical
software for Windows (SAS Institute, Cary, NC). Poisson
regression (injury) and linear regression (LBP) models will be
performed using generalized estimating equations (Proc

Genmoad) and linear mixed models (Proc Mixed). Analphalevel
of 0.05 will be accepted as significant.

Results

Data collection is scheduled to commence during the winter of
2017.

Discussion

Thisisthefirst project to investigate the effect of using assistive
devices during patient transfers via a combination of technical
measurements and a prospective cohort design. Whereas
previous research has either used biomechanical measurements
to identify musculoskeletal loads during work or
questionnaire-based designs to quantify work-related MSDs,
this combination of research methodol ogies enablesusto create
exposure matrices regarding the dose-response rel ationship and
importance of load, intensity, frequency, and type of patient
transfer, in addition their individual associationswith LBP back
injuries related to patient transfers. In contrast to the
job-exposure matrix commonly used in epidemiological studies,
this exposure matrix will provide much greater detail as it
assigns job exposure according to the specific tasks performed
by the nurse. Furthermore, this is the first study to perform
real-life measurements on nurses during a work day and will
undoubtedly result in more realistic identification of potential
risk factors, which can be made readily available as part of the
electroniclearning material currently used by nurses. Therefore,
the present study has the potential to provide essentia and
detailed knowledge regarding the use of assistive devicesduring
patient transfers in hospitals, and (via improved eHealth
practices) to better guide the workplaces' efforts to reduce the
number of back injuries and the occurrence of MSDs among
female nurses.
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Abstract

Background: Inthelast decade, electronic health (eHealth) literacy has attracted the attention of the scientific community, as
it is associated with the self-management of patients with chronic diseases and the quality and cost of care. It is estimated that
80% of people with chronic diseases are cared for at home by afamily member, friend, or relative. Informal carers are susceptible
to physical and mental health problems, aswell as social and financia hardships. Nevertheless, there seems to be aresearch gap
in terms of carers' needs, skills, and available resources in the age of new technologies, with the vital role of eHealth literacy of
the carers remaining unexplored.

Objective: The aim of this study was to investigate the level of eHealth literacy and health literacy of primary and secondary
carers of people with dementia, to explore the association between health and eHealth literacy, as well as their association with
the caregiving variables: self-efficacy, coping, and caring perceptions.

Methods: A sample of 200 primary carers (the carer who supports the people with dementia in everyday living) and 200
secondary carers (family member, friend, or other person in the social network assisting the primary carer in their role) will be
recruited from dementia day care centers and Alzheimer’s associationsin Greece and Cyprus. The study will be a cross-sectional
correlational descriptive study. Toolsto be used include the eHealth Literacy Scale adapted for carersto measure eHealth literacy,
European Health Literacy Survey Questionnaire 16 (HLS-EU-Q16), Single Item Literacy Screener, Revised Scale for Caregiving
Self-Efficacy, Carers of Older People in Europe (COPE) index for caregiving perceptions, and COPE brief to measure selected
coping strategies. Descriptive statistics will be reported, and correlations between different variables will be explored with
parametric and nonparametric measures.

Results: Asapreliminary study, the HLS-EU-Q16 has been validated in 107 older people. The internal consistency of the scale
as estimated using Cronbach alpha coefficient was .77, somewhat lower than other validation studies. Recruitment of pilot study
participants started in May 2017.

Conclusions: Carers' eHealth literacy is a new field. Whereas previous studies have focused on the role and impact of low
eHealth literacy and health literacy among older adults, the eHealth literacy of carers, and in fact carers of people with dementia,
has not been explored. We hypothesize an association between eHealth literacy and health literacy level with carers’ perceptions
about caregiving role, self-efficacy, and coping strategies. A possible moderator in these associations is the secondary carers
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eHealth and health literacy level, which will also be explored. By confirming the above hypotheses, tailored eHealth literacy
interventions for carers of people with dementia and their families will be devel oped as a direct outcome of this research.

(JMIR Res Protoc 2017;6(11):€221) doi:10.2196/resprot.8080

KEYWORDS
health literacy; carers; dementia; ehealth

Introduction

Carersand Internet Use

Inthenew digita era, new technol ogies are devel oped to support
carers in their everyday role. However, most of the time, this
isdone without taking into consideration carers' health literacy,
digital skills, and €electronic health (eHealth) literacy level.
According to Eurocarers Association, “ acarer isthe person who
provides unpaid care to someonewith chronicillness, disability,
or other long lasting health and care needs, outside aprofessional
or formal framework.” People who provide care at least once
or twice per week are those in the age range of 50 to 64 years,
followed by the 35 to 49 age group according to the third
European Quality of Life Survey [1]. In the case of carers of
people with dementia, the age range is almost certainly older,
as spouses and children older than 64 years arelikely to become
carers[2].

Older adults are considered to be the population group with the
most difficulty in using new technology. In recent years, many
studies have investigated the eHealth literacy of older adults,
providing evidence that increased age and lower educational
level are good predictors of lower eHealth literacy level and
low Internet use [3-7]. Although there is vast literature about
eHealth literacy in older adults, thelevel and therole of eHealth
and health literacy among carers and, in particular, carers of
people with dementia is very limited. There is, nevertheless,
abundant information, mainly of descriptive nature, with regard
tothetype of Internet use among carers of peoplewith different
chronic diseases, without any further exploration or
recommendation.

In a recent study in the United States, Kanthawala et a [8]
investigated the type of questions and replies that people with
diabetes and their carers post on the Web in the WebMD online
diabetes website. People usually search information on their
suggested treatment, questions that doctors have not replied to,
and information on health habits. Most people consider the
information on the Internet of good quality. Kanthawala et al
classified questions searched into three categories. questions of
fact, those related to policy or action, and those of value.
Furthermore, they tried to address which type of resource is
more adequate and clinically relevant for carers, concluding
that community resources provided better quality results than
search results of acommon search engine such as Google.

In another study in the United Kingdom, Blackburn et a [9]
explored the Internet use among 3014 carers. The study provided
an overview of the digital gap among carers, which relates to
both age aswell as socioeconomic position. Half of the sample
had never used the Internet. Of those using the Internet, 61%
were frequent users (accessing the Internet once or more per

http://www.researchprotocols.org/2017/11/e221/

week). Internet access by carers seems to be influenced by
demographic and socioeconomic factors. Specifically, the age
of the carer and the age of the patient, gender, employment
status, living conditions, and hours of care are factors associated
with Internet use. Similar findings have been reported by Kim
[10] for asample of carersof peoplewith dementia. Specifically,
younger carers (children and grandchildren), more educated,
with a higher income, and fewer hours of caregiving are most
likely to be health-related Internet users. Li [11] provided similar
results for a sample of 812 carers of older adults.

According to Lam and Lam [12], the most common use of
Internet among carersin Australiaincluded chat sitesand emails,
indicating carers’ need to communicate. However, carers also
used the Internet to retrieve information, as well as to access
governmental services, for example, to pay bills. Interestingly,
the study reported that carers who had been using the Internet
12 months before the study had better mental health in
comparison with carers who had not used the Internet during
that period. Thisis also supported by Kinnane and Milne [13]
who have reviewed the literature for carers of cancer patients
and have found that carers mostly use the Internet for
information search for themselves or at a request by the cared
for person for support group activity and email usage.

Inaqualitative study, carersvisiting a caregiving website mostly
looked for health information and practical, legal, and financial
issues. These preferences were directed by the type of
caregiving. Kernisan et al [14] categorized replies in four
categories: caring for parent, caring for self only, other
caregiving situation, and unknown caregiving situation. In the
case of carers of older people, practical issues were most
frequently searched.

There is also a large number of studies looking at the
effectiveness and the usability of Web-based support programs
such as online communities, fora, and psychoeducational
programsthat aim to improve education and communication of
carers [15]. A recent scoping review by Wasilewski et a [15]
found that most studiesmainly discuss carers experiencesfrom
participating in the programs or interventions, generaly
suggesting a positive attitude toward Web-based services.
However, commonly no follow-up studies report either the
usage and/or effectiveness of the specific interventions.

Key Conceptsand Their Associations Within the
Proposed eHealth Literacy and Carers Research
Framewor k

eHealth Literacy

As aterm, eHedlth literacy has gained considerable attention
in recent years with the increased use of new technologiesin
health. Nevertheless, there is accumulating evidence that
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available technologies provided to people with chronic diseases
or their carers are not properly used, or people are not using
them because of lack of digital skills. In 2006, Norman and
Skinner [16] presented the Lily model in an attempt to describe
the different dimensions of eHealth literacy, defining the term
as “the ability to seek, find, understand, and appraise health
information from electronic sources and apply the knowledge
gained to addressing or solving a health problem.” The Lily
model refers to six basic types of eHedlth literacy and
categorizes them in two central types of skills: analytic- and
context-specific skills. The analytic type includes:

1. Traditional literacy, which includes basic skills to read,
understand, write, and speak language.

2. Information literacy, which describes the skills needed by
a person to find, select, and use information available of
any type.

3. Media literacy, which is defined as a process of
metacognitive reflective strategiesto place theinformation
from several mediasourcesin asocia and political context.

4. Hedlth literacy, for which several definitions have been
used in the literature. One of the most frequently cited
definitions is the one proposed by Ratzan and Parker [17],
which refers to “ The degree to which individuals have the
capacity to obtain, process, and understand basic health
information and services needed to make appropriate health
decisions” More recently, the construct of health literacy
was explored in a cross-national European Health Literacy
Survey among 8000 people from eight countries: Austria,
Bulgaria, Germany, Greece, Ireland, the Netherlands,
Poland and Spain. As a result, a new definition and
conceptual framework was derived that incorporated
elementsfrom previous definitions, namely, “Health literacy
is linked to literacy and entails people’'s knowledge,
motivation and competencesto access, understand, appraise,
and apply health information in order to make judgments
and take decisions in everyday life concerning healthcare,
disease prevention and health promotion to maintain or
improve quality of life during the life course” [18].

In the context-specific type of skills, Norman and Skinner
include (5) computer literacy, which is the ability to use
computers, and (6) scientific literacy, which is the skill to
understand the aims, methods, implementation, limitations, and
politics of creating knowledge. As part of this theory, Norman
and Skinner [19] developed the eHealth Literacy Scale (eHeals),
one of the few and most frequently used tools to measure
eHealth literacy.

Chan and Kaufman [20] have proposed a methodological and
theoretical framework to analyze and measure eHealth literacy
based on the Lily model and Bloom's taxonomy. Bloom's
taxonomy describes the cognitive dimensions that are a
prerequisitefor any type of literacy and includes remembering,
understanding, applying knowledge, analyzing, evaluating, and
creating a coherent meaning. Furthermore, in their model, Chan
and Kaufmann separated traditional literacy into three types:
reading, writing, and numeracy.

Norman [21] discussed the need for eHealth literacy to be
revised, taking into consideration the latest progressin Internet
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toolsand environment with Web 2.0 and the use of social media
and mobile Internet. Norman discusses the eHeals scale that
had agood correlation with Web 1.0 and was tested with youth
and youth workers, who were the frequent users during that
period from 1990 to 2000. In 2011, the study of Van der Vaart
et a [15] made the first critique to the model and the weak
correlation between eHeal sand Web 2.0, suggesting therevision
of thetool.

After the revision of the Lily model, which actualy included
the cognitive factors of users, additional attemptsto expand the
model have taken place [22,23]. Gilstad [22] redefined eHealth
literacy as*...the ability to identify and define ahealth problem,
to communicate, seek, understand, appraise and apply eHealth
information and welfare technologiesin the cultural, socia and
situational frame and to use the knowledge critically in order
to solve the heath problem.” Four new dimensions were
included to the Lily model: bodily experience (the ability to
identify a health problem), procedural literacy (the “how”
dimension of knowledge), contextual and cultural literacy
(knowledge of a social situation: norms, values, rules, and
regulations), and communicative expertise (the ability to convey
personal health issues). Additionally, identifying the age bias
toward young adults inherent to the Lily model and the eHeals
guestionnaire of Norman and Skinner, Koopman et al [23]
considered dimensions that are relevant for older adults. The
result was the Patient Readiness to Engage in Health Internet
Technology instrument to measure the eHealth literacy of older
adults.

More recent suggestions are the ones proposed by Norgaard et
al [24] and Bautista[25]. Norgaard et al [24] have used concept
mapping workshops with relevant stakeholders: information
technology (1 T) users, nonusers, patients, health care providers,
and I T expertsto update the dimensions contained in the eHealth
literacy framework. Core dimensions that have been identified
are the ability of info processing, a person’s motivation and
interest in health and in using the digital services, feeling of
safety and control, accessibility, sustainability, and
appropriateness of Web-based services. Bautista [25] tried to
redefine eHealth literacy asatermthat “...involvestheinterplay
of individual and social factorsin the use of digital technologies
to search, acquire, comprehend, appraise, communicate and
apply health information in all contexts of healthcare with the
goal of maintaining or improving the quality of life throughout
the lifespan.”

Carers Self-Efficacy, Coping Strategies, and Social
Support

Considering the important role that carers play for the national
health systems, both the scientific community and policy makers
alike have become moreinterested in maintaining carers’ health
in recent years. Carers experience more stress than the general
population, and they report higher use of antidepressants, are
more susceptible to infections and cognitive decline, and have
high mortality rates [26-28]. Furthermore, there are 3 close
relatives for every person with Alzheimer disease [29]. For the
purpose of this protocol, we will define the supporter relative
or friend to the primary carers as the secondary carer. Theterm
secondary carer is not a term regularly used; however, it has
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been previousy used in studies with carers of traumatic brain
injury and cancer [30-32].

The stress process model [33] includesthe core dimensionsthat
influence carers well-being, mental and physica health,
including concepts such ascarers' personality, primary stressors
related to the severity of disease and perceived burden,
secondary role strains, and secondary intrapsychic strains,
including self-esteem, mastery, competence, and loss of self.
According to Pearlin et al [34], self-esteem is influenced by
four dimensions: role captivity, loss of self, competence, and
gain. In caregiving, competence refersto the person’s ability to
cope with the caregiving demands, and gain refers to the
satisfaction that the carer might receive from caregiving tasks.
Self efficacy and competence are often used interchangeably.
Self-efficacy determines the various characteristics of a coping
behavior; for example, when and if the coping strategy will be
initiated, how long will it last, and the coping resources that
will be used. Self-efficacy is influenced by “performance
accomplishments, vicarious experiences, verbal persuasion, and
psychological states’ [35].

The coping strategies and the social support of the carer in
combination with the different types of the stressors, according
to Pearlin’'smodel, act as mediators of the mental and physical
health of the carer [34].

Social support isincluded in Pearlin’s stress process model as
part of the personal resources that are important to cope with
life stressors [34]. The model has been subsequently adapted
by Pearlin to conceptualize stress as a dynamic processwith its
origins in the social world. Economic and social position, as
well as the neighborhood context plays a crucial role [36].
According to the convoy model of social relations, four types
of networks are avalable: the diverse, family-focused,
friend-focused, and restricted. The social convoy isactually the
protective base of each person and is differentiated according
to the specific structure (size, frequency, proximity of members,
marital status, and participation in social organizations) and the
quality of the relationships[37].

In the initial model by Pearlin [29], as part of the personal
resources, aside from social support, there are also the coping
strategies, including problem-focused, emotion-focused, and
meaning-focused. According to Pearlin and Schooler [38], when
a person has control over arole (ie, a family role), it is more
effective to follow a problem-focused strategy. Where personal
control over aroleislower (work and finances), the person may
adopt emotion-focused or meaning-focused strategies when
reappraising the situation. In some cases, there is the so-called
compensatory coping, when after reappraisal, the person may
proceed to a problem-focused strategy to reinvest [36].

Additionally, Lazarus and Folkman [39] distinguish within the
transactional framework between coping processes and coping
styles: the relationship between person and environment and
the traits of the person, respectively. Part of the transactional
framework is the appraisal theory , discussing the primary and
secondary appraisal. In primary appraisal, the person focuses
on the importance of the event, if it is irrelevant to their own
well-being, benign, positive, or stressful. In the secondary
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appraisal, we encounter the contextual factor and the ability of
the person to cope with the stressor.

There is limited research on the associations between the
abovementioned concepts, with research especially limited in
terms of the role of eHealth literacy. Figure 1 connects the
conceptsin an effort to conceptualize the associations of health
and eHealth literacy of primary and secondary carer and social
support provided to the primary carer with self-efficacy, coping
strategies, and perception of carer role.

In Figure 1, eHealth literacy is associated with health literacy,
as described by Norman [16]. Taking into consideration the
new definition provided by Soerensen et al [18], health literacy
“entails people’s knowledge, motivation and competences to
access, understand, appraise, and apply health information.”

Concerning the selected caregiving variables, self-efficacy is
related to cognitive appraisal and acts as a motivator of action
and selection of coping strategies [35]. Perceptions of carers
role arerelated to coping strategies[40]. A person with enhanced
self-efficacy is more likely to search for health awareness
opportunities and feel empowered (being in control of one's
own health).

We presume the effect of health and eHealth literacy of the
secondary carer and primary carer’s perceived social support
on the health and eHealth literacy of the primary carer and the
selected caregiving variables.

Social support is aso aconcept connected with health literacy,
acting as a possible moderator in the relationship between low
health literacy and poor health and is defined as “the degree to
which individuals have access to socia resources, in the form
of relationships, on which they can rely” [41,42]. The support
of social networks seems to play arole in the management of
a person’s health problem and acts as a coping behavior. We
can distinguish two types of socia support: structural and
functional. The structural support refers to the actual support
network and as such the sources and extent of support asaresult
of the different roles that a person may have in the community
(professiona role, volunteering role, family role, and other
roles). The social network a person belongs to may facilitate
the communication of a health problem without directly
improving health literacy but instead decrease the feeling of
shame and possible stigma because of the inability to read and
write about health information or seek medical advice for a
health problem. Family and friends may also be facilitatorsin
adecision about health or may take the decisionsfor the patient.
Thisalso may work in the opposite direction, where family and
friends with low health literacy have a negative influence on
the person’s health decisions [41].

The second dimension of social support, which may possibly
interact with thelevel of health literacy, includesthe emotional,
informational, health reminder support, and tangible aspect of
support and is referred to as functional support [41,43].
Accordingto Lee[43], older adultswith low health literacy had
higher support concerning medical information and health
reminder support. However, tangible support was rather low in
this population with low health literacy, probably because of a
lack of social networks [41,43].
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Figure 1. Hedlth literacy and electronic health (ehealth) literacy of primary and secondary carer in association with primary carer’s perceived social

support and the selected caregiving variables.jpg.

Aim of This Study

According to a recent review [15], we find a large number of
Web-based support servicesfor carers of peoplewith dementia.
Carersand new technologiesisatopic of interest, so we consider
it important to identify any issues related with carers’ health
and eHealth literacy. Although thereis someliterature for older
peopleor for carers of peoplewith other chronic diseases, health
and eHealth literacy have not been explored in carers of people
with dementia. Furthermore, other than the primary carer, the
role of health and eHealth literacy of the secondary carer will
be assessed in this study. In addition, this study aimsto explore
the associations between health literacy, eHealth literacy and
self-efficacy, coping strategies, social support, and caregiving

http://www.researchprotocols.org/2017/11/e221/
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perceptions of dementia carers, taking into consideration the
role and support provided by the secondary carer.

As part of the study, health and eHealth literacy tools, as well
as the Revised Scale for Caregiving Self-Efficacy will be
validated in the Greek language for use among this population

group.
The main research questions are

+  RQla What is the level of hedlth literacy and eHealth
literacy of dementia patients’ primary carers?

+  RQ1b: What is the level of hedlth literacy and eHealth
literacy of dementia patients’ secondary carers?
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«  RQ2: Is there a difference between health literacy and
eHealth literacy level of dementia patients primary and
secondary carers, given the generation gap?

« RQ3: What is the association between health literacy and
eHealth literacy of dementia patients primary and
secondary carers?

« RQ4: What is the association (if any) between health
literacy and eHealth literacy of dementia patients carers
and caregiving self-efficacy?

« RQ5: What is the association (if any) between health
literacy and eHealth literacy of dementia patients carers
and their ability to cope with the stressors of caring?

« RQ6a What isthe association (if any) between health and
eHealth literacy of dementia carers and their perceptions
toward the caregiving role?

« RQ6b: What istheassociation (if any) of the health literacy
and eHealth literacy of the dementia patients' secondary
carer and the primary carers self-efficacy, coping, and
caregiving perceptions, and to what extent does the observed
association between health literacy or eHealth literacy and
caregiving variables in the primary carer differ according
to the health and eHealth literacy of the secondary carer?

« RQ7: What istheassociation (if any) between social support
and caregiving variables and to what extent the observed
association between health literacy or eHealth literacy and
caregiving variables in the primary carer differ according
to the levels of social support?

Methods

Study Design

The study will be a cross-sectiona correlational descriptive
study design to explore the level of hedlth literacy, eHealth
literacy, and their association with caregiving self-efficacy,
coping strategies, social support, quality of support, positive
value, and negative impact of caregiving in Greece and Cyprus.

Pilot Phase

Before the full scale research study, a pilot phase will be
conducted to assess the appropriateness of selected
guestionnaires, the mode of data collection and length of
interview, the acceptance of the research material by the primary
and secondary carer, and expected challenges in sample
recruitment. According to Connelly [44], the adequate number
of people for a pilot study design is 10% of the total sample.
Other researchers [45,46] suggest a number of 10 to 30. The
minimum number of pilot participantsin this case was set to a
minimum of 17 to 30 primary carers.

Sample

Carersof peoplewith dementiawill berecruited from dementia
centers and Alzheimer's associations in Greece, (Athens,
Thessaloniki) and Cyprus. They will be invited to participate
in the study following informed, signed consent. The sample
will include primary carers (the carers who support the people
with dementiain activities of daily living) and secondary carers
(named family member, friend, or other person in the socid
network assisting the primary carer in their role). For each
primary carer, a secondary carer who provides support to the
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primary carer will be identified. The secondary carer will be
named by the primary carer as the closest person who supports
the primary carer in his or her caring role. Selected questions
will assist the primary carer to identify the supporter carers.

As there are many social cultural similarities related to
caregiving between Greece and Cyprus, given the common
language and historical and sociocultural background of both
countries, it was decided to recruit one sample from both
countries. Carersin both countries have the most important role
in the care of people with dementia substituting for gapsin the
national health care systems. The non-for-profit associations
have undertaken the role of supporting and providing services
to carersin Greece and Cyprus. In Greece, anumber of services
provided to carers by the not-for-profit associations are funded
by the Ministry of Health through the mental health reform
program [47].

Furthermore, the inclusion of two metropolitan cities from
Greece, Athens and Thessaloniki, offers the opportunity to
involve very active Alzheimer’'s associations in Greece with
both a high as well as more heterogeneous number of users, in
an effort to achieve the inclusion of as wide as possible set of
members from the target population in terms of their
sociodemographic characteristics, as well as the variables of
interest. As this is a correlational study, the multicenter
convenience sampling aimsto increase the observed variability
in the variables of interest.

The sample size was calculated considering carers in Greece
and Cyprus as one sample according to the above requirement
The minimum required sample size with 95% power to detect
a datistically significant correlation of the aforementioned
variables of the magnitude of r=.25 (type | error 5%) is 168
primary carers and 168 secondary carers. To account for issues
with possibleinconsistenciesin data, incomplete questionnaires,
and missing values, it was decided to increase the recruitment
to a sample of 200. Moreover, in this way, we ensure that the
number of the secondary carers (and thus primary-secondary
carers dyads) will not fall under the minimum required sample
size, asit islikely that not all secondary carers may agree to
participate. Estimated duration of the recruitment period will
be 12 months.

Recruitment Process

In Cyprus, prospective participants will be recruited from the
Pancyprian Association of Alzheimer's Disease and from the
Alzheimer’'s day centers, Ithaki, which are located in the city
of Limassol and Pafos. We have selected these two day centers
asthey are currently the only servicesfor carers. In Athensand
Thessaloniki, recruitment will be donethrough the Alzheimer’'s
association. In Athens, there are currently six dementiaday care
centers: in the municipalities of Marous (1), in Halandri (1),
in the city of Athens (3), and in llioupoli (1). In Thessaloniki,
there are two dementia centers. Furthermore, asamplewill also
be selected during the events on Carers’ day, which is usually
organized by the associations annually.

Inclusion criteria for the primary carer include being a
self-appointed carer of a person with dementia; supporting the
person in activities of daly living, irrespective of the
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relationship with the person (spouse, children, sibling, friend,
or neighbor); being over 18 years of age; and able to read and
writein Greek.

The carerswill befirst approached by the manager of the centers
and/or associations who will explain to them the aims of the
study. If a carer fulfills the inclusion criteria and is willing to
participate, she or he will be referred to the researcher for data
collection.

Secondary carers will be nominated by the primary carer and
will also beinvited to participatein the study. The primary carer
will initially contact the secondary carer asking if they are
interested in participating, and the researchers will follow this
communication to arrange the face-to-face or telephone survey
interview.

The face-to-face surveys will be conducted at a place and time
convenient for the primary carer. In the case of the secondary
carer, an effort will be made to collect the data in face-to-face
survey interviews, but the option for a telephone survey
interview will be provided to reduce the likelihood of
nonparticipation by the secondary carers. The primary carers
will respond to the full questionnaire pack, whereas the
secondary carerswill be asked to respond to the health literacy
and eHealth literacy scales (using the sametools asin the case
of the primary carers), as well as providing information with
regard to sociodemographic characteristics.

Study Questionnaires

Information on sociodemographic characteristics will be
collected from both the primary and secondary carers, as well
asfor the peoplewith dementiathey are caring for. Primary and
secondary carers information will include age, gender,
education, employment status, living situation, hours of care
per week (primary carer), yearsof care (primary carer), number
of care recipients (primary carer), relationship with the person
with dementia (primary carer), care professional help (primary
carer), relationship with primary carers (secondary carer), and
type of support provided to primary carers (secondary carer).
Information of the person with dementia will include age,
gender, diagnosis, stage of the disease, and functional level.

Health Literacy Measures

eHealth Literacy: eHeals Adapted for Dementia Carers
in the Greek Language

eHeals, a self-report tool measuring eHealth literacy based on
the Lily model, will be used [19]. The scale consists of 8
questions, and it assesses the users' perceived skills at using
health technology. In the original study, the scale showed good
internal consistency with Cronbach alpha=.88. The eHealth
scaletapsinto the usefulness, importance, perceived knowledge,
and evaluation of Web-based health information, with a
theoretical range for the overall score from 8 to 40. To date, the
tool hasbeen validated in Dutch [48], Itaian [49], Chinese[50],
and German [51] among varied population groups as school
children, university students, and chronic disease patients. In
the Dutch, Italian, and Chinese version, the questionnaire was
treated as a unidimensiona tool. In the German version, there
were two dimensions (information-seeking and information
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appraisal). In all versions, the tools showed high internal
consistency with Cronbach al pharanging from .82 to .92 across
the aforementioned studies. Only in the Dutch study were the
participants people with rheumatic diseases, whereas the scale
has not been previously used among carers of people with
dementia.

For this study, the eHeals will be trandated into the Greek
language using backward-forward trandation of the original
English version. The questionnaire items will be adapted
accordingly where necessary to address carersbased on areview
by an expert panel. The metric properties of the Greek version
will be assessed using the Content Validity Index (CVI) based
on the responses of an expert panel in the field of eHealth and
health care to assess its content validity. Furthermore, the
construct validity of the scale will be assessed in exploratory
and confirmatory factor analyses as necessary. The internal
consistency of the scale will be assessed using Cronbach alpha
coefficient. The validation will be part of the analysis of data
derived from the final sample.

The Internet Use Carers Profile

The Internet use carers profile will be measured using a series
of 10 questions that assess the frequency and type of use, for
example, use of websites, emails, e-learning, social media,
interactive services, forums, blogs, mobile, and the Internet. It
was deemed important to supplement the eHeals scale with
these profile questions, as there has been much criticism with
regard to thelack of relevant questionsin the eHeals scale, given
the Web evolution during the last decade [21,48].

European Health Literacy Survey Questionnaire 16
(HLS-EU-Q16) Short Form

In addition to eHealth literacy, the health literacy of the primary
and secondary carerswill be assessed using the European Health
Literacy Survey Questionnaire 16 (HLS-EU-Q16) [52,53]. The
long form of the questionnaire consists of 47 questions, whereas
there are also two shorter forms, one with 16 and one with 6
guestions. Due to the large number of questionnaires included
in this study, it was decided to use the 16-item short form of
the scale. The short form was developed based on Rasch
modeling and is considered one-dimensional and discriminates
three levels of literacy: sufficient health literacy, problematic
health literacy, and inadequate health literacy. Thetool hasbeen
validated in German [54,55], Bulgarian [53], Dutch [53], Isragli
[56], and Swedish [57]. As far as we are aware, there is no
published validation in Greek, even though Greece participated
in the original cross-national survey.

Single Item Literacy Screener (SILS)

Single Item Literacy Screener (SILS) assessesinadequate health
literacy and together with the HLS-EU-Q16 provides the
information on the health literacy level of the study participants.
SILS has been part of 16 questions developed by Chew et al
[58]. Initidly, 3 questions were identified as better predictors
of low health literacy and difficulty in reading printed material.
Chew et a [59] proceeded in selecting the single item (SILS)
that had better sensitivity (ie, 39% at ascore <2) and specificity
(93%) than the other 2 questionsin predicting inadequate health
literacy. The question “How often do you need to have someone
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help you when you read instructions, pamphlets, or other written
material from your doctor or pharmacy?’ is replied with a
5-point Likert scale from 1=never to 5=always. A score of 2
and above is considered adequate health literacy level. SILS
according to Brice et al [60] does not assess marginal literacy
accurately, asit isdefined based on the Short Test of Functional
Health Literacy in Adults (STOFHLA): the person “has
difficulty in reading and interpreting health texts.” SILSiseasy
touseinaclinical setting for aquick screening of health literacy,
can discriminate between inadequate and adequate reading
ability, and predicts well STOFHLA scores of low health
literacy. For this specific study, SILSwill bevalidated in Greek
to assess the sensitivity and the specificity of the question and
adjust the selected cut-off score for this specific popul ation.

Other Constructs (Dependent Variables)

Revised Scale for Caregiving Self-Efficacy

The scal e assesses the self-efficacy of carers[61]. It consists of
15 items organized in three subscal es, namely, (1) self-efficacy
for obtaining respite, (2) self-efficacy for responding to
disruptive patient behaviors, and (3) self-efficacy for controlling
upsetting thoughts about caregiving. Internal consistency of the
three scaleswas high with Cronbach alphaover .80. The Revised
Scale for Caregiving Self-Efficacy has high correlation with
depression, anxiety, anger, and social support scales[57]. This
scale will be validated in Greek.

Perceptions Toward Caring: COPE I ndex

COPE index measures carers perceptions toward positive and
negative values of caring [62]. It consistsof 15itemsand ispart
of a study protocol redized in five countries: Italy, Greece,
Poland, Sweden, and the United Kingdom. Positive value of
caring includes five items, and negative values includes six
items. Furthermore, three additional items measure the quality
of support, and one item taps into the financial hardships.
Negative values items had high internal consistency (Cronbach
alpha=.88) in comparison with positive values items with a
more modest internal consistency (Cronbach alpha=.67). The
criterion validity of the scale was assessed with the use of
General Health Questionnaire, Hospital and Depression Scale,
and World Health Organization Quality of Life-BREF [62].
Negative values items had significant association with all
measures in all countries. Positive values of caring items
demonstrated significant association with all measures but was
restricted to certain countries (Sweden and Greece).

Brief COPE

Brief COPE assesses the coping strategies adopted by carers
[63]. It consists of 28 items organized in pairsin 14 groups of
strategies, namely, acceptance, active coping, positivereframing,
planning, use of instrumental support, use of emotional support,
behavioral disengagement, self-distraction, self-blame, humor,
denial, religion, venting, and substance use.

Multidimensional Scale of Perceived Social
Support—MSPSS

Multidimensional scale of perceived social support consists of
12 items measuring social network support, including three
factors: significant other, family, and friends. The items are
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scored on a Likert scale from 1 (very strongly disagree) to 6
(very strongly agree) [64,65]. The higher score is 84 and,
commonly, a cut-off score of 65 is used. The scale has been
tested among different popul ation groups from studentsto older
adults, including patients with chronic diseases. High internal
consistency wasreported for overall scale (Cronbach a pha=.88),
as well as for the subscales (significant other Cronbach
alpha=.72, family Cronbach alpha=.85, and friends Cronbach
alpha=.75) [63].

Statistical Analysis

Descriptive statisticswill be reported, and bivariate correlations
between al variables of interest will be explored with parametric
and nonparametric measures. Sociodemographic correlates
associated with health literacy will also be assessed. Additional
data analysis (eg, t test, analysis of variance) will be used as
needed, for example, to investigate differences in eHealth and
health literacy according to sociodemographic characteristics
of the participants. The association between dependent variables
(coping, self-efficacy, and caregiving perceptions) and
independent variables (health literacy, eHealth literacy of
primary and secondary carers) will be assessed in multiple
regression models before and after adjusting for
sociodemographic variables. The extent to which the observed
association between health literacy and coping and caregiving
perceptions among primary carers differs according to
self-efficacy, social support, and the secondary carer’s eHealth
and health literacy (moderators) will also be explored.

Concerning the adaptation and validation of the health literacy
guestionnaire, SILS, and Revised Scale of Caregiving Self
Efficacy, face and content validity will be assessed by an expert
panel. The metric properties (construct validity and internal
consistency) will be assessed using exploratory and confirmatory
factor analyses and internal consistency reliability analysis.
Anaysiswill be performed by Statistical package for the Social
Sciences (SPSS) version 22 (IBM Corp) and exploratory factor
analyses with SPSS AMOS.

Ethics Approval

Permission to conduct the study was granted by the National
Committee of Bioethics in Cyprus on January 10, 2017,
according to the National Law (EEBK EM 2016.01.151). The
commissioner of personal data protection in Cyprus has been
notified accordingly and confirmed notification on December
19, 2016 (study number 3.28.460). In Greece, the scientific
committee of the Athens Association of Alzheimer’s Disease
and Related Disorders have al so been notified and approved the
study on March 17, 2017, with a decision by the Executive
Board. This process will be repeated for the Alzheimer’'s
association in Thessaloniki.

All participants will be fully informed about the purpose and
the requirements of participation in the study. Consent forms
will be signed, and participants will have the right to withdraw
at any time. Confidentiality of the participantswill be respected.
Researchers will safeguard the well-being of the participants
during the data collection.

Participants who are interested in receiving feedback will be
contacted by email or telephone as soon as the results are
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analyzed and drafted. Researchers will try to make the
participants feel comfortable and resolve any kind of conflict
concerning the time, the place of the meetings, and the way that
the secondary carers will be contacted.

To safeguard personal sensitive data, a database protected by a
password will be developed and will be stored by the research
team university computers. Only members of the research team
will have access to the database. Hard copies of all
measurements will be stored and locked in the Office of the
Scientific Supervisor.

Results

The pilot phase of the study is in progress. In the following
section, we report some preliminary results of the validation of
HLS-EU-Q16 in Greek for the purposes of this protocol.

A convenience sample of 107 older people from an outpatients
eye clinic in Cyprus and open clubs for leisure activities for
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older people in Athens, Greece, participated in the validation
of the scale (Table 1).

The internal consistency of the scale as estimated using
Cronbach apha coefficient was .77 and was adequate, even
though it was somewhat lower that the respective figure
observed in validation studies elsawhere. CV1 for each item, as
well as the overall scale was aso calculated with a panel of
experts (N=6) and a panel of health professionals (N=20),
providing high scores for item-level CVI and scae-level
CVl/average (S-CVI/Ave) in both groups. S-CVI/universal
agreement (S-CVI/UA) was lower among health professionals
compared with the group of experts (Table 2).

In-depth analysis of the results derived by the validation of
HLS-EU-Q16 will be presented in asubsequent paper. The data
collection of the pilot study started in May 2017, and the data
collection for the main study is projected to start in October or
November 2017.
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Table 1. Sociodemographic characteristics of the participants to Health Literacy Scale-Europe-Questionnaire 16 (HLS-EU-Q16) validation.

Characteristics n (%)
Gender

Women 62 (57.9)

Men 45 (42.1)

Total 107 (100)
Agein years

<60 9(8.4)

61-80 80 (74.8)

>81 18(16.8)
Education

No primary education 9(8.4)

Primary education 47 (43.9)

Secondary education 40 (37.4)

Tertiary education 11 (10.3)
Profession

Pensioner 84 (78.5)

Employed 12 (11.2)

Unemployed 2(19)

Other (eg, housekeeping) 9(8.4)
Family status

Married 82 (76.6)

Single 3(2.8)

Divorced 2(1.9

Widowed 18 (16.8)

Other 1(0.9)
Comprehensive health literacy level

Sufficient 49 (45.8)

Problematic 49 (45.8)

Inadequate 9(8.4)
Health perception

Good 77(72)

Neither good or bad 26 (24.3)

Bad 4(3.7)
Quality of life perception

Good 84 (78.5)

Neither good or bad 20(18.7)

Bad 3(2.8)
Chronicillness

Yes 58 (54.2)

No 49 (45.8)
Country

Cyprus 69 (64.5)

Greece 38(35.5)
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Table 2. Content validity index analysis of the European Health Literacy Survey Questionnaire 16 (HLS-EU-Q16).

Panel Mean I-CVI? SCVI/AVE® S-CVI/UA®

Group of experts (N=6) .96 .96 .81

Group of health professionals (N=20) .97 .97 .69

Total .93 .97 .63

&-CVI: item-level content validity index.
bs.cvi/Ave: s ngle-level content validity index/average.
CS.CVI/UA: single-level content validity index/universal agreement.

Discussion

Principal Findings

Inthisstudy protocol, we have presented the preliminary results
of the HLS-EU-Q16 validation. The validation was carried out
among 107 older people in Greece and Cyprus, providing
information for the comprehensive health literacy level of older
people in these two countries. The main study will investigate
the relationship of eHealth literacy and hedth literacy with
caregiving self efficacy, coping strategies, and care management
perceptions of carers of peoplewith dementia. Previous studies
have explored the associations between headlth literacy and
coping strategies, health literacy and self-efficacy, coping
strategies and care management, caregiving and self-efficacy,
socia support and self-efficacy, and social support and health
literacy in different target groups. However, no previous study
has adopted a unified approach or explored theseissuesin carers
of people with dementia [36,66-69]. Furthermore, studies
commonly focus on the primary carer. In this study, information
will be also collected from the supporter carer (or secondary
carer). The support provided by the secondary carer to the
primary carer may influence the primary carer’'s self efficacy,
coping strategies, and/or caregiving perception. Furthermore,
the health and eHealth literacy of the secondary carer may
influence both the health and eHealth literacy of the primary
carer, aswell asacting asamoderator in the associ ation between
health literacy and caregiving variables in the primary carer.

eHealth literacy isarather underresearched concept among this
population, taking into consideration the age of the mgjority of
carers (above 50 years). Theideaof connecting eHealth literacy
with caregiving becomes more challenging. New technologies
are a core part of everyday life for a large percentage of the
population worldwide, but still there are specific groups with
low access to technological advances. Low income, low
socioeconomic status, and racial or ethnic minorities are
considered a predictor of Internet nonuse [5].

Carers and especially spouses could be considered to be a
minority in the use of technology. On the other hand, several
projects are funded to develop technological innovations to
support carers in their role, including Web-based
psychoeducational programs and support groups [70-73],
interactive services (forums, online communities) [74-76],
interventions for depression and stress management [77],
e-learning courses and carer platforms or websites [76,78-81],
telemedicine, and telehealth (global positioning system, sensor
technologies) [82,83]. The need to investigate the level of
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eHedlth literacy and related skills and resources in this
population becomes more important considering the possible
discrepancy between the development of new technologies for
carerson the one hand and the actual frequency of use, and thus
benefit, of such technology.

This is adso confirmed by the systematic review by Chi et a
[84]. Six types of technology-based interventions for carers
were identified:

1. Education using mainly telephone-based, Web-based, and
video interventions

2. Consultation using videoconferencing

3. Psychosocia or cognitive behavioral therapy intervention
using telephone and videoconferencing tools

4. Socia support using videoconferencing tools

5. Data collection or monitoring, including response center,
sensors, and fall detectors

6. Clinical care delivery using videoconferences

Taking into consideration the large amount of research available
on the usability and feasibility of this type of research, it is
interesting that thereislittle focus on the skills required by this
target population to use the af orementioned services.

Limitations and Strengths

The challenges of this study concern the recruitment of carers,
both in terms of access (hence a convenient sample of people
in contact with services), as well as the time requirements and
other elements of the recruitment procedure, mainly the survey
completion time (estimated at 60 min) and potential difficulties
in contacting and recruiting secondary carers. We expect that
the magjority of secondary carerswill be the children or friends
of the primary carer, making the arrangement of the survey
interview challenging both in terms of time and location but
also in terms of motivation to participate.

This study presents numerous strengths. Even though a
convenience sample will be recruited, the recruitment will be
from a variety of settings to increase the heterogeneity of the
sample in terms of their sociodemographic characteristics, as
well as the variables of interest. Furthermore, the eHeals
guestionnaire will be adapted to the needs of carers, and the
HLS-EU-Q16 will be used and validated for the first time in
this specific population. Moreimportantly, the study will assess
the level of health and eHealth literacy of Greek and Cypriot
carers of people with dementia for the first time, as well as
explore the role of these constructs in the caregiving process.
This has important implications about the services provided.
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Moreover, screening tools will be available to measure health
and eHealth literacy levels for this specific population, and
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developed to support carers on the Web, and the use and
assessment of thistype of technologies by carers are becoming

future research on eHealth literacy training of carersin Greece
and Cyprus will follow.

essential skills that in future years will become obligatory.
Focusing on training and developing, training classes and
e-learning courses could facilitate the development of these
specific skills among this population. Furthermore, the usage
of new technologies and the Internet could act as a facilitator
in the caregiving demands of carers.

Conclusions

Taking into consideration the fast technological progress, the
demand for Web-based training and eHealth literacy training
is only a matter of time. More and more resources are being
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Abstract

Background: Awareness of lung cancer screening remains low in the screening-eligible population, and when patients visit
their clinician never having heard of lung cancer screening, engaging in shared decision making to arrive at an informed decision
can beachallenge. Therefore, methodsto effectively support both patients and cliniciansto engage in these important discussions
are essential. To facilitate shared decision making about lung cancer screening, effective methods to prepare patients to have
these important discussions with their clinician are needed.

Objective: Our objective is to develop a computer-tailored decision support tool that meets the certification criteria of the
International Patient Decision Aid Standards instrument version 4.0 that will support shared decision making in lung cancer
screening decisions.

Methods: Using a3-phase process, we will develop and test a prototype of acomputer-tailored decision support tool in asample
of lung cancer screening-eligibleindividuas. In phase |, we assembled acommunity advisory board comprising 10 screening-€ligible
individuals to develop the prototype. In phase |1, we recruited a sample of 13 screening-eligible individuals to test the prototype
for usahility, acceptability, and satisfaction. In phase |11, we are conducting a pilot randomized controlled trial (RCT) with 60
screening-eligible participants who have never been screened for lung cancer. Outcomes tested include lung cancer and screening
knowledge, lung cancer screening health beliefs (perceived risk, perceived benefits, perceived barriers, and self-efficacy),
perception of being prepared to engagein a patient-clinician discussion about lung cancer screening, occurrence of apatient-clinician
discussion about lung cancer screening, and stage of adoption for lung cancer screening.

Results: Phases| and Il are complete. Phase I11 is underway. As of July 15, 2017, 60 participants have been enrolled into the
study, and have completed the baseline survey, intervention, and first follow-up survey. We expect to have results by December
31, 2017 and to have data analysis completed by March 1, 2018.

Conclusions: Results from usability testing indicate that the computer-tailored decision support tool is easy to use, is helpful,
and provides a satisfactory experience for the user. At the conclusion of phase 111 (pilot RCT), we will have preliminary effect
sizesto inform afuture fully powered RCT on changesin (1) knowledge about lung cancer and screening, (2) perceived risk of
lung cancer, (3) perceived benefits of lung cancer screening, (4) perceived barriers to lung cancer screening, (5) self-efficacy for
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lung cancer screening, and (6) perceptions of being adequately prepared to engage in a discussion with their clinician about lung

cancer screening.

(JMIR Res Protoc 2017;6(11):€225) doi:10.2196/resprot.8694

KEYWORDS

lung cancer screening; informed decision making; shared decision making; patient decision aid; patient education; early detection
of cancer; lung neoplasms; decision support techniques; decision making, computer-assi sted

Introduction

Lung cancer screening is a US Preventive Services Task Force
(USPSTF) grade B recommendation, indicating there is high
certainty that the overall benefits are substantial [1]. The
National Lung Screening Trial, on which the recommendation
is based, found a 20% lung cancer-related mortality reduction
for long-term smokers screened annually with low-dose
computed tomography (LDCT) compared with chest
radiography [2]. However, lung cancer screening with LDCT
isacomplex issue. Screening has associated risks and potential
harms that complicate the decision to screen [1]. Most notable
among these are false-positive results and incidental findings,
which can lead to a cascade of unnecessary invasive testing
[1,2]. Therefore, the USPSTF recommends that the decision to
screen for lung cancer should be the result of a shared
decision-making process between a patient and their clinician.
In addition to shared decision making being incorporated into
the lung cancer screening guideline [1], for the first time, it is
arequirement for reimbursement of acancer screening test from
Medicare[3].

Our team’s preliminary work revealed that most individuals
eligible for lung cancer screening are unaware of, or confused
or misinformed about (1) how lung cancer screening is
performed, (2) the benefits and associated risks of screening,
and (3) the causes of and associated risk factorsfor developing
lung cancer [4]. It is critical to increase long-term smokers
awareness of and education about lung cancer and screening.
Education is an essential component of the shared
decision-making process, and the USPSTF guidelines provide
criteria for whom to engage in shared decision making about
lung cancer screening [1]. The screening decision should,
therefore, be the result of a clinical encounter in which the
clinician and patient engagein shared decision making. Patients
who are involved in decision making about their health have
better outcomes[5], and shared decision making isideally suited
for the complex nature of the decision to screen, or not, for lung
cancer. However, awareness of lung cancer screening remains
low in the screening-eligible population [6]. In our team’ s recent
study exploring the decision to opt in or out of lung cancer
screening, our findings highlighted the prevalence of
time-constrained clinical encounters and their negative effect
on the shared decision-making process about screening [7].
When apatient visitstheir clinician and has never heard of lung
cancer screening before, engaging in the shared decision-making
process to arrive at an informed decision can be a challenge.
Methods to effectively support both patients and clinicians to
engage in shared decision making are essential. Importantly, to

http://www.researchprotocols.org/2017/11/e225/

facilitate this process, effective methods to prepare patients to
have these important discussionswith their clinician are needed.

Several decision aids [8-11] have been developed in response
to the USPSTF lung cancer screening guideline and Medicare
mandate for shared decision making. However, few are
theoretically grounded. To our knowledge, 2 theoretically
grounded lung cancer screening decision aids have been
published in the literature and both are conceptualy framed
from aperspective of risk [8,9]. Volk and colleagues devel oped
thevideo Lung Cancer Screening: Is It Right for Me? [8]. This
6-minute video providesinformation about risk factorsfor lung
cancer, and harms and benefits of lung cancer screening, and
presents vignettes depicting trade-offs between harms and
benefits to clarify values[8]. Initial feasibility showed that this
decision aid increased knowledge (P<.01) and supported
readiness to make a decision to screen for lung cancer as
reflected in significantly higher values clarity scores [8]. Lau
and colleagues devel oped a Web-based decision aid guided by
the Ottawa Decision Support Framework using an established
prediction model to compute baseline lung cancer risk and an
individual’s chance of benefiting from, and risk of being harmed
by, screening [9]. Knowledge of lung cancer and screening
increased (P<.001) and decisional conflict decreased (P<.001)
ininitial feasibility testing [9]. Other commercially developed
lung cancer screening decision aids focus on cal culating personal
risk for the development of lung cancer with subsegquent
screening recommendations based on the cal culated risk [10,11].

As mentioned, lung cancer screening is a complex issue with
associated risksand potential harmsthat complicate the decision
to screen. During phase | with our community advisory board
(CAB; described in more detail below), participants expressed
concern about messaging for former smokers being similar to
that for current smokersand the potential for increased perceived
stigma. This highlighted the importance of tailoring a decision
support tool based on smoking status. With careful consideration
of the messaging, we chose atailored approach because tail ored
interventions are more effective than nontailored ones, and have
been shown to improve knowledge, change health beliefs, and
promote health behavior change in other types of cancer
screening such as breast and colorectal cancers [12-17]. Our
previous research revealed that perceived risk was not associated
with actual screening behavior in lung cancer [18]. Regardless,
it is important for any decision support tool in lung cancer
screening to include risks for the development of lung cancer;
however, to support the shared decision-making processin lung
cancer screening, itiscritical that lung cancer screening decision
aids go beyond assessing risk and that they tailor messages
based on multiple salient variables that may be personally
relevant to the individual. Lung cancer screening decision aids
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should also leverage the previsit time frame (ie, during either
the time spent waiting in the clinic before the clinician comes
in for the visit or the week leading up to a scheduled well-care
appointment, in which patient education can be consumed at
home) to prime patients with new knowledge about lung health
and the option of screening. Educating patients during the
previsit time period hasthe potential to enhance the subsegquent
clinica encounter for patient engagement in a shared
decision-making process.

It isalso important to acknowledge the role stigmamay play in
lung cancer screening discussions and decisions. Individuals
qualify for lung cancer screening based on their history of
long-term tobacco use, and smokers are different from
populations targeted for other types of cancer screening, which
base eligibility on age and sex. Smokers have reported
perceiving blame and feeling stigmatized in clinical encounters
secondary to their status as a current or former smoker [4,19].
Further, initial focus group discussions with screening-eligible
individuals revealed that former smokers did not wish to be
addressed as a current smoker. Therefore, patient decision aids
for lung cancer screening may benefit from tailoring messages
and content by smoking status.

This paper discusses the development and usability testing of
acomputer-tailored decision support tool called LungTalk. This
decision support tool was developed using the USPSTF lung
cancer screening guideline and the qualifying and certification
criteria of the International Patient Decision Aid Standards
instrument version 4.0 asaguide [20]. The purpose of LungTalk
isto prepareindividualsfor the shared decision-making process
about lung cancer screening by educating individuals about (1)
lung health broadly including the effects of nicotine, (2) risk
factors for the development of lung cancer, (3) the option of
lung cancer screening with LDCT of the chest, and (4) risks
and benefits of lung cancer screening. The content and messages
of LungTalk are tailored by smoking status. LungTalk is Web
based and can be delivered via email or sent to a patient via a
health system'’s patient portal with an embedded weblink prior
to an upcoming clinic visit. LungTalk can also be delivered via
atablet-based device in the clinic.

Methods

We developed a prototype of a computer-tailored decision
support tool using user-centered design based on the most recent
USPSTF lung cancer screening guidelines and the International
Petient Decision Aid Standardsinstrument version 4.0 checklist.
Its aim was to (1) educate individuals about lung health and
lung cancer screening, (2) preparethem to engagein adiscussion
about screening with their clinician, and (3) enhance the shared
decison-making  process between  clinicians and
screening-eligible patients. This study was approved by the
Ingtitutional Review Board at Indiana University prior to
recruitment, and we obtained informed consent prior to study
participation. We used a 3-phase process to develop and test
the prototype in the target population. We describe the process
below by phase.
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Phase |: Development

Overview

The computer-tailored decision support tool was devel oped by
ateam of researchersand clinicianswith expertisein behavioral
science, nursing, primary care, oncology, lung cancer screening,
and informatics. Informed by a CAB comprising 10
screening-digibleindividuas, the computer program was named
LungTak because the program goes beyond educating
individuals solely about lung cancer screening to also educate
broadly about lung health. We designed LungTalk to increase
the users awareness of potential risks related to long-term
nicotine exposure, benefits of and potential harms related to
lung cancer screening, and importance of shared decision
making in the decision to screen for lung cancer or not, and to
prompt userstoinitiate a discussion with aclinician about lung
cancer screening.

LungTakisuniqueinthat it tailors messages based on smoking
status and provides a tailored printout to help patients initiate
adiscussion with their clinician about their lung health and the
option of screening. Our prior qualitative research with
screening-eligible individuals revealed that many former
smokers perceived stigma in clinical encounters where their
long-term tobacco use was a focus [4,7]. This highlighted the
importance of considering the framing of messaging based on
smoking statusin the devel opment of the content of the decision
support tool, aswell asthe importance of providing support for
adiscussion through atailored printout.

Recruitment of Community Advisory Board Members

Our target population for LungTalk was lung cancer
screening-eligibleindividual s based on the USPSTF lung cancer
screening criteria[1]. Theseincluded personswho are aged 55
to 80 years, and current smokers or former smokers who had
quit within the past 15 years with a minimum 30-pack-year
tobacco smoking history [1]. We recruited CAB membersfrom
thelocal community using newspaper advertisement and through
the Indiana University Health Lung Screening Clinic,
Indianapolis, Indiana, USA, to ensure equal representation of
individualswho had recently been screened for lung cancer and
individual s who had not been screened.

Development of LungTalk With the Community Advisory
Board

In phase |, we assembled the CAB to provide critical input and
feedback during theinitial development of LungTalk. We held
3 CAB meetingsover the course of 6 months under thedirection
of 2 researchers (LCH and SMR) to discuss individual
components of the computer program. Guided by user-centered
design and in consultation with the study’s design team
(consisting of experts in informatics, user experience design
and engineering, and visual communication), we asked members
of the CAB to provide iterative feedback on the design and
prototypes, preferences for how the program should “look and
feel,” and expectations of how the program should work when
used in real-world settings. M ore specifically, the CAB provided
feedback on what should and should not be included;
devel opment of, and specific wording for, messagesto constitute
the content library for LungTalk; specific graphic components
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of the program; and the tailored printout. Each CAB meeting
was audiotaped in order to accurately capture feedback from
CAB membersand facilitate prototype revisionswith the design
team. Digital audio recordings and field notes from the CAB
meetingswere reviewed by aresearcher (LCH) and summarized
for the design team.

Description of LungTalk

LungTak is a computer-tailored decision support tool that is
theoretically grounded in the conceptual model on lung cancer
screening participation [21]. This model links the health belief
model to the precaution adoption process model and includes
key psychological variables (eg, stigma, mistrust, fatalism, fear,
and worry) asfactorsthat may influence anindividual’s decision
to screen, or not, for lung cancer [21]. The LungTalk prototype
is an interactive program that includes audio, video, and
animation segments with tailoring agorithms for scripts
presented from the master content library. In addition, LungTalk
offers the option of saving or printing atailored printout at the
end. This printout highlights key points related to lung health
and screening tailored by smoking status, offers question
prompts the user can use to initiate the discussion with their
clinician, and tailors messages based on questions that remain
important to the user that they wish to discuss further with their
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clinician. Literacy level hasbeen considered in the devel opment
of LungTalk and messaging is presented at an eighth-grade
level. In addition, in consideration of different ways peoplelike
to learn, the content is presented via narration as well as key
text on screen.

Phase|l: Usability Testing

Overview

Following the initial prototype development of LungTalk, we
conducted usability testing with 13 screening-eligibleindividuals
(different from those constituting the CAB). Table 1 presents
the sociodemographic characteristics of the CAB and usability
testers.

Data Collection

Pretesting took place in the usability testing laboratory at the
Indiana University School of Informatics. We used the method
for iterative usability evaluation based on the Milano-Lugano
evaluation method systematic usability inspection technique
[22]. This method enabled us to identify communication
breakdowns and recommend design improvements on task
support, information architecture, navigation design, and
interaction mechanisms.
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Table 1. Phasel and phase Il participant sociodemographic and health status characteristics.

Characteristics

Community advisory board (n=10)

Usability testing (n=13)

Age (years), mean (SD) 63.3 (6.7) 62.6 (7.2)
Sex, n (%)

Mae 6 (60) 10 (77)

Female 4 (40) 3(23)
Race, n (%)

White 4 (40) 10 (77)

Black 6 (60) 3(23)
Education, n (%)

L ess than high school 1(10) 1(8)

High school graduate 4 (40) 0(0)

Some college 4 (40) 7 (54)

College graduate or higher 1(10) 5(39)
Income (US $), n (%)

<25,000 2(20) 6 (46)

25,000-50,000 5 (50) 2(15)

>50,000 3(30) 5(39)
Health insurance, n (%)

Government 6 (60) 5(39)

Private 4(40) 8(62)
Smoking status, n (%)

Current smoker 5 (50) 4(31)

Former smoker 5 (50) 9(69)
Family history of lung cancer, n (%)

Yes 4 (40) 5(39)

No 6 (60) 8(62)

Each usability testing session was facilitated by the researcher
and a member of the study design team. The primary purpose
of the usability testing session wasto identify any programming
errors or design issues that would prevent a satisfactory user
experience and to curate additional feedback on the overall
program.

Usahility testing involved the participant using the program
twice. First, the participant used the program without
interruption. The researcher and study design team member
observed how the participant interacted with the program and
completed an investigator-developed observer checklist (see
Multimedia Appendix 1). The participant was then asked to use
the program a second time and was stopped at key points for
the researcher to ask questions. The assessment included
guestions about specific content, messaging, points of potential
confusion, opinions on visual, written, and verbal content, and
flow design. On completion, the participant completed 2
guestionnaires: (1) the 10-item System Usability Scale (SUS;
see Multimedia Appendix 2); and (2) the 21-item Acceptability
and Satisfaction Questionnaire (see Multimedia Appendix 3)
[23,24].

http://www.researchprotocols.org/2017/11/e225/

Measures

We measured usability with the 10-item SUS. The SUS
comprises 4-point Likert-response option items (1=strongly
disagree, 2=disagree, 3=agree, 4=strongly agree). Participants
rated items across a variety of specific tasks, including ease of
use, consistency of the computer program, perception of how
integrated the program felt during use, and perception of how
well the computer program was able to prepare the user to
discuss lung cancer screening with their clinician. In addition,
open-ended questions were provided to allow participants to
give feedback on negative and positive impressions of the
overall program, as well as specific components. Participants
were also asked to provide an overal letter grade rating for the
program (ranging from A=excellent to F=unacceptable).

We measured acceptability and satisfaction with a 22-item
guestionnaire using a4-point Likert-response option (1=strongly
disagreeto 4=strongly agree). In addition to overall satisfaction
with the computer program, items assessed a variety of
acceptability- and satisfaction-related components of the
computer program, such as (1) amount of time to complete, (2)
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clarity of the messages, (3) enjoyment with use, (4) content
relatability, and (5) ability to engage the user.

Analysis and Results

All 13 participants viewed LungTak twice as previously
described. None of the participants experienced any technical
difficulties during testing (eg, interruption of Internet service,
computer program pausing or ending unexpectedly). However,
3 participants had difficulty recognizing the forward arrow
button at the bottom of the screen to advance the program at
the beginning. All 3 recommended that this button either be
highlighted in green or flashing to indicate that the user needs
to click the button to advance the program. Many users also
recommended changing the settings of the program to
autoadvance forward through the material in different sections
to eliminate the need to click a button. We examined usability
with the SUS. Reverse-coded items on the SUS were
transformed for analysis, and total SUS scoresranged from 62.5
to 85 on a 100-point scale with an overall mean of 75.8 (SD
7.9). Tota scores on the Acceptability and Satisfaction
Questionnaire ranged from 79.8 to 97.6 on a 100-point scale
with an overall mean of 90.2 (SD 6.3). Slightly more than half
of the participants gave LungTak an overal A rating (ie,
excellent; n=7, 54%) with the remainder giving LungTalk a B
rating (good; n=6, 46%).

Phaselll: Community-Based, Web-Based Pilot
Randomized Controlled Trial

Overview

Following development and usability testing of LungTalk, we
are conducting a pilot randomized controlled trial (RCT) with
the goal of abtaining preliminary effect size data for a future
fully powered RCT. Thepilot RCT will estimatethe effect sizes
of LungTalk on (1) changesin knowledge, (2) changesin health
beliefs, and (3) participant perceptions of being adequately
prepared to engage in a discussion with their clinician about
lung cancer screening. Since the purpose of LungTalk is to
prepare individuals for the shared decision-making process
about lung cancer screening, the occurrence of apatient-clinician
discussion about lung cancer screening and actual lung cancer
screening completion are not the primary focusesin thisinitial
study. However, for exploratory purposes, we will estimate the
effect sizes of LungTalk for both.

Data Collection

Based on the overall objective of the pilot study to obtain
preliminary effect size data, we need at |east 12 participants per
group to obtain reasonable effect size estimates to design a
larger, well-powered trial [25,26]. To provide for the potential
of attrition, 60 lung cancer screening-eligible participants who
have not been screened for lung cancer have been recruited from
the community using Facebook targeted advertisement [27].
We have randomly assigned participants to 1 of 2 groups after
baseline data collection. The intervention group received
LungTalk, and the enhanced control group received a
nontailored lung screening information sheet compiled using
patient education material from the American Cancer Society
website [28]. Participantswere randomly assigned and stratified
by sex to each group. Stratified random assignment will ensure
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that the 2 groups are comparable in distribution. We are
collecting data via REDCap (REDCap Consortium) at 3 time
points via telephone: (1) baseline at recruitment, (2) within 1
week of completing the intervention, and (3) 3 months
postintervention. REDCap is a secure Web-based app for
building and managing online surveys and databases. REDCap
provides audit trails for tracking data manipulation and user
activity, aswell as automated export procedures for secure data
downloads to common statistical packages [29].

We are administering a baseline survey to collect data on
sociodemographic and health status characteristics, lung cancer
and screening knowledge, health beliefs (perceived risk of lung
cancer, and perceived benefits of, perceived barriers to, and
self-efficacy for lung cancer screening) [18], self-report of
perception of preparation to engage in a patient-clinician
discussion about lung cancer screening, and stage of adoption
for lung cancer screening. We are measuring stage of adoption
using an algorithm that istheoretically based on the precaution
adoption processmodel [30]. Thismodel categorizesindividuals
into 1 of 7 stages: unaware, aware but unengaged, undecided,
decided not to act, decided to act, action, and maintenance [30].
At the completion of the baseline survey, each participant has
been randomly assigned to either the intervention group or the
enhanced control group. A link to either LungTalk or the lung
screening information sheet was emailed to the participant based
on their random assignment.

We administered afollow-up survey by telephonewithin 1 week
of intervention completion. The survey included itemsto assess
lung cancer and screening knowledge, health beliefs (perceived
risk, perceived benefits, perceived barriers, and self-efficacy)
[18], satisfaction with the intervention, self-report of perception
of preparation to engage in a patient-clinician discussion about
lung cancer screening, self-report of the occurrence of a
patient-clinician discussion about lung cancer screening, and
stage of adoption for lung cancer screening [30].

We will administer a second follow-up telephone survey 3
months after completion of the intervention. The 3-month
follow-up survey will include items to assess self-report of the
occurrence of a patient-clinician discussion about lung cancer
screening, clinician recommendation, and stage of adoption for
lung cancer screening [30]. For individuals who self-report
completing lung cancer screening, we will verify the screening
by mailing an authorization form to the participant to be signed
and mailed back to the research office. A trained research
assistant will verify the LDCT scan to screen for lung cancer
using the information and signed authorization form by
contacting the facility to request confirmation.

Analysis

We will compile deidentified data collected via REDCap and
export it into a SAS file (version 9.4; SAS Institute). Data
completeness will be assessed through descriptive analyses.
Means and standard deviations or frequency distributions will
be examined to check for coding errors and out-of-range values.
All variables will be described with summary statistics
appropriate for measurement level. Key analyses will be
descriptive; we will calculate means and standard deviations
and Cohen d effect sizes of study variables by group and for
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each study time point. We will calculate 95% Clsfor the effect
sizes using the nonparametric bootstrap approach based on 2000
bootstrap replications. For exploratory purposes, we will fit
linear mixed-effects models with smoking status and race as
factors, and a participant-specific random intercept to account
for the association between the observations of the same
participant. We will also evaluate the feasibility of study
procedures. Therefore, we will calculate participation rates and
rates of completion and retention of participants at (1) baseline
survey, (2) 1-week postintervention survey, and (3) 3-month
postintervention survey. For each, we will caculate the
proportion of people who were recruited initially and retained
at each stage, along with the associated 95% Cl. Patterns of
missing values will be examined and evaluated for randomness
using the method described by Enders [31]. We will evaluate
diagnostic plotsand inferential testsfor tenability of assumptions
and apply appropriate remedial methods where required.

For the pilot RCT, we will estimate initial differences between
the 2 intervention groups with respect to key study variables.
Wewill recruit 30 participants per group to estimate effect sizes
of LungTalk on (1) changesin knowledge, (2) changesin health
beliefs, (3) self-report of participant perceptions of being
adequately prepared to engagein adiscussion with their clinician
about lung cancer screening, (4) occurrence of apatient-clinician
discussion about lung cancer screening, and (5) stage of adoption
for lung cancer screening. Key analyseswill be descriptive; we
will calculate means and standard deviations of study variables
by group. For exploratory purposes, we will also fit 2-way
analysis of variance models with smoking status and race as
factors.

Carter-Harriset d

Results

We are conducting the pilot RCT. Recruitment began on June
15, 2017 using Facebook targeted advertisement. Asof July 15,
2017, al 60 participants have been enrolled into the study and
have completed the baseline survey, the intervention, and the
first follow-up survey. We expect to have final results by
December 31, 2017 and to have completed data analysis by
March 1, 2018.

Discussion

Results from pretesting LungTalk in the usability laboratory
indicate that the computer program is easy to use, is helpful,
and provides a satisfactory experience for the user. The pilot
RCT will provide preliminary effect sizes of changes in (1)
knowledge about lung cancer and screening, (2) perceived risk
of lung cancer, (3) perceived benefits of lung cancer screening,
(4) perceived barriersto lung cancer screening, (5) self-efficacy
for lung cancer screening, and (6) participant perceptions of
being adequately prepared to engage in a discussion with their
clinician about lung cancer screening. We anticipate that
LungTak will be helpful to screening-eligible individuals as a
tool to support those considering the option to screen, or not,
for lung cancer. Specifically, LungTalk can help enhance the
shared decision-making process in lung cancer screening by
priming individuals with essential baseline knowledge for the
discussion and decision-making process.
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Abstract

Background: University students are at risk for acquiring sexually transmitted infections and suffering other negative health
outcomes. Sexual health services offer preventive and treatment interventions that aim to reduce these infections and associated
health consequences. However, university students often delay or avoid seeking sexual health services. Anin-depth understanding
of the factors that influence student use of sexual health servicesis needed to underpin effective sexual health interventions.

Objective: In this study, we aim to design a behavior change intervention to address university undergraduate students’ use of
sexual health services at two universities in Nova Scotia, Canada.

Methods: This mixed methods study consists of three phases that follow a systematic approach to intervention design outlined
in the Behaviour Change Wheel. In Phase 1, we examine patterns of sexual health service use among university studentsin Nova
Scotia, Canada, using an existing dataset. In Phase 2, we identify the perceived barriers and enablers to students' use of sexual
health services. This will include focus groups with university undergraduate students, health care providers, and university
administrators using asemistructured guide, informed by the Capability, Opportunity, Motivation-Behaviour Model and Theoretical
Domains Framework. In Phase 3, weidentify behavior change techniques and intervention componentsto devel op atheory-based
intervention to improve students’ use of sexual health services.

Results: This study will be completed in March 2018. Results from each phase and the finalized intervention design will be
reported in 2018.

Conclusions:  Previous intervention research to improve university students' use of sexual health services lacks a theoretical
assessment of barriers. This study will employ a mixed methods research design to examine university students’ use of sexual
health service and apply behavior change theory to design a theory- and evidence-based sexual health service intervention. Our
approach will provide a comprehensive foundation to co-design a theory-based intervention with service users, hedlth care
providers, and administrators to improve sexual health service use among university students and ultimately improvetheir overall
health and well-being.

(JMIR Res Protoc 2017;6(11):€217) doi:10.2196/resprot.8326

KEYWORDS

sexua health services; university students; sexually transmitted infection; mixed methods research; intervention design; Behaviour
Change Whesel; study protocol
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Introduction

Progressing from adolescence to adulthood can be achallenging
time for young adults who leave home for thefirst time to start
university [1,2]. For most, this transition is uneventful, but for
others, newfound independence and campus culture may lead
to high-risk behaviorsincluding excessive alcohol consumption
[3], casual sex, and inconsistent condom use [4]. It is normal
for young adults to explore their sexual identity and sexual
relationships throughout their university journey [5]. However,
such behaviors can increase students’ risk of undesired health
consequences, such as sexually transmitted infections (STIs),
unplanned pregnancy, and psychological distressand regret [6].
For example, in Canada, university studentsarein the age group
at highest risk for acquiring an STI [7]. In 2014, the rate of
chlamydia infection in young adults in Canada, aged 20-24,
was 1627.6 per 100,000 [7].

Many university and college campuses offer a range of sexual
health services to promote healthy sexual behaviors (eg, health
education, condom distribution) [8] and to prevent sexual
health related illness (eg, STI/human immunodeficiency virus
[HIV] testing and treatment, gynecological exams, pregnancy
testing) among students[8,9]. University sexual health services
are seen as ideal “health care homes® [8] for students during
their studies, asthey providetimely, accessible, and convenient
services for many students who are away from their primary
care provider [8]. However, young adults, including university
students, often delay or avoid seeking sexual health care[10-13].
In the United States, only 27% of university students report
having ever accessed sexual health services[12].

Based on areview of the literature, Bender and Fulbright [14]
identified four categories of perceived barriersto sexua health
services among young people in the United Kingdom, United
States, and Canada: service access (ie, location, hours,
confidentiality), service entry (ie, waiting time, waiting
environment, fear of being seen), quality of services (ie, health
care provider characteristics), and persona factors (ie, stress
associated with seeking sexual health services). Few studies
[10,12,13] have examined sexual health service use among the
university and college student population specifically, as they
begin to explore their sexuality and engage in risky behaviors
during their university experience, and found similar results.
Enhancing university students' accessto sexua health services
is important given the need to prevent their risk of STI
transmission and associ ated negative health consequences[12].
However, we lack a clear understanding of the barriers and
enablersto sexua health service use among university students
and how their help-seeking behaviors can be changed.

One strategy for addressing students' use of sexua health
services is to use behavior change theory in the design,
implementation, and evaluation of sexual health interventions
[15].

Incorporation of theory into the development and eval uation of
complex interventionsfacilitates behavior change and provides
an explanation of the mechanisms of change [16]. The Medical
Research Council [17] in the United Kingdom suggests that
complex interventions are more likely to succeed when theory

http://www.researchprotocols.org/2017/11/e€217/

Cassidy et a

isused to underpin the design process. Many behavioral theories
and frameworks exist and have numerous overlapping theoretical
constructs, which makesit difficult for researchers to choose a
theory and apply it to their behavioral problem. In an effort to
make theory more accessible for intervention designers, Michie
et al [15,16] developed the Behaviour Change Wheel (BCW).
The BCW is a systematic guide to intervention design that is
based on (1) an analysis of the target behavior, (2) the
determinants of behavior that need to be addressed in order to
create behavior change, and (3) the interventions and policies
required to support the change [15]. The BCW uses the
Capability, Opportunity, Motivation-Behaviour (COM-B) model
and Theoretical Domains Framework (TDF) to obtain a better
understanding of the behavior in context, which is known as a
behavioral analysis. The COM-B model [15] is a theory of
behavior that proposes one needs capability (C), opportunity
(O), and motivation (M) to perform a behavior. The TDF [18]
isabehaviora framework consisting of 14 domains (knowledge,
skills, behavioral regulation, beliefs about capabilities, beliefs
about consequences, socia/professional role and identity,
optimism, reinforcement, intentions, goals, memory, attention,
and decision making, emation, environmental context and
resources, and social influence) that isused in combination with
COM-B to identify specific behavioral determinants of one's
capability, opportunity, and motivation [15]. Based on the
behavioral analysis, researchers are guided through a series of
systematic stepsin the BCW to identify intervention functions,
policy categories, and behavior change techniques (BCTS) that
are likely to bring about change [15]. The BCW has been used
to designinterventionsin avariety of contexts, such assmoking
cessation and al cohol reduction, prescribing behaviors, condom
use, and clinician guideline utilization [15].

This paper describes the study protocol for using the BCW to
design an intervention to address university undergraduate
students' use of sexual health services at two universities in
Nova Scotia, Canada. The study will addressthe following four
research objectives through three phases. Phase 1 will describe
the pattern of university undergraduate students’ use of sexual
health services at two Nova Scotia universities in 2012 using
an existing quantitative dataset. Phase 2 will identify university
students', health care providers', and university administrators
perceived barriers and facilitatorsfor student use of sexual health
services and will examine how the qualitative data related to
the perceived barriers and facilitators to service use help better
explain the patterns of student sexual health service use. Phase
3 will identify intervention components and/or strategies that
can be used by service providers, university decision makers,
policy planners, and studentsto facilitate the use of sexua health
services

Methods

An explanatory sequential mixed methods research design [19]
will be used to address the research objectives (Figure 1). The
phases will follow the systematic stages outlined in the BCW.
Datagathered from Phases 1 and 2 will be used to guide aseries
of advisory committee meetings in Phase 3 to identify
intervention components that could be used to overcome the
barriers and enhance the enablers to sexual health service use.
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The third phase will culminate in the design of a theory- and
evidence-based intervention aimed at improving the use of
sexua health services by university students. Future research

Figure 1. BCW stages and study design diagram.
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will pilot test and evaluate this intervention in the university
health service setting.

BCW Stage 1: BCW Stage 2 &3:
Understand the Behaviour Identify Intervention Options & Content
‘j,
Phase 1: Phase 2: Phase 3:
Describe Sexual |dentify Barriers Design an

Health Service Use

Secondary Analysis

ad Enablrs

Focus Groups

Intervenion

BCT Mapping & Advisory
Committee Meetings

Phase 1. Under standing the Target Behavior
(Quantitative Strand)

Design

To understand the pattern of university students’ sexua health
service, we will conduct a secondary analysis of data collected
during the online Undergraduate Student Sexual Health Survey
in the fall of 2012 [20]. This was a cross-sectional survey of a
voluntary study population of undergraduate studentsfrom eight
universities on the east coast of Canada. Data were collected
using the Dillman tailored design method [21] through OPINIO,
a secure, online surveying service [22]. The survey comprised
49 multiple choice and two open-ended questions. The purpose
of this survey was to describe students’ substance use, sexual
health knowledge, attitudes, and behaviors, and sexual health
service use. We will conduct a secondary analysis of these data
to identify significant predictors of students sexua health
service use.

Sample

For the purpose of this study, a secondary analysis of a subset
of the data collected from sexually active male and female
undergraduate students aged 18-25 at two universitiesin Nova
Scotia will be conducted. Both universities provide general
health services in addition to sexual health specific services.
These two universities were chosen for three reasons. First,

http://www.researchprotocols.org/2017/11/e€217/
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University A is a large urban university, with approximately
13,600 undergraduate students (45% male, 55% female) and
University B is a small rura university, with about 3500
undergraduate students (42% male, 58% female) [23]. At
University A, 70% of first year undergraduate students and 18%
of all undergraduate studentslive on campus, compared to 77%
of first year students and 41% of all undergraduate students at
University B [23]. Theinclusion of arural and urban university
will improve the generaizability and transferability of the
study’s results to universities in similar contexts. Second, as
these universities are in relatively close proximity
geographically, the data collection in Phases 2 and 3 will be
more feasible. Third, University A and University B yielded
two of the highest response rates of the eight participating
universities (31.2% and 23.8%, respectively; N=5633) [20].

Measures

Many factorsat theindividual, social, service, and policy levels
influence young adult and university students' use of sexual
health services[9,12,24,25,26]. Theindividual- and social-level
variables outlined in Table 1 [27-31] were measured in the
Undergraduate Student Sexual Health Survey and will be
included in the proposed secondary analysis to identify
significant predictors of sexual health service use. Survey
guestions and possible answers can be found in Multimedia
Appendix 1.
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Table 1. Variables of interest for Phase 1 secondary analysis.
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Variable of interest Survey item

Psychometric properties Composite variable for analyses

Age What isyour agein years?

Ethnic/Racial background What ethnic/racial background do

you consider yourself to be?

Residential status What are your living arrangements?

Sexual orientation People have different feelings about
themselves when it comes to ques-
tions of being attracted to other

people. Which of thefollowing best

describes your feelings?

Sexual health knowledge [28] Pleaseindicate whether you believe
each of thefollowing statementsare
true or false by checking the appro-

priate response.

Barriersto help seeking [29] Please indicate how much you dis-
agree or agree with the following
statements by checking the appropri-
ate number on the 5-point scale,
where 1 = “Strongly disagree” and

5 ="“Strongly agree”

Social support [30] Please describe how true you be-
lieve each of the following state-
ments about your social relation-
ships and support networks, where
1="nottrueat al” and 5 =“com-

pletely true’.

Pearson correlation =.98 [27] Continuous variable (18-25)

New question; no retest performed  O=Caucasian descent (white)

1=non-Caucasian Descent (African
Descent, Aboriginal, Asian, Middle
Eastern, and other)

0=0On campus

1=0ff campus, with self or peers
2=0ff campuswith romantic partner
3=0ff campus, with parents

New question; no retest performed

O=Heterosexual
1=Non-heterosexual

Kappa=.8 [28]

Cronbach a=.71[28] Continuous (0-12)

Cronbach a=.93 [29] Continuous (0-40)

Cronbach a=.86 [30]; .71 [31] Continuous variable (0-105)

Kappa=.91

Sexual health service use Have you ever seen ahealth profess  New question; no retest performed  Males:
Males: STI & HIV testing sional in order to obtain the follow- 0=No
ing services? .
Females: STI, HIV, Pap, & pregnan- i ‘ il 1=Yes (STI or HIV testing)
testin you answer yes for a particular ]
k4 9 service, pleaseindicate thelocation Females:
where you access that service: Uni- 0=No
versity health center or Other 1=Yes(STI, HIV, Pap, or pregnancy
testing)
. will be conducted with the STl and HIV testing composite
Data Analysis g P

Since males and femal es use sexual health servicesfor different
reasons and with different frequencies [6,13,32,33], we will
stratify the data by biological sex for all statistical analyses.
First, descriptive statistics will be reported to describe the
characteristics of the undergraduate students and their use of
sexual health services at University A and University B (ie,
means/proportions with 95% confidence intervals). Second, to
identify factors that are significant predictors of sexual health
service use among undergraduate students at the two
universities, we will conduct a series of multivariable logistic
regressions. We will analyze each of the independent variables
using univariable regression to determine significant predictors
of sexual health service use at the university health centers.
Variables found to be significant predictors (P<.2) [32] will be
included in multivariable logistic regression analyses using the
enter method [34]. For males, amultivariablelogistic regression

http://www.researchprotocols.org/2017/11/e€217/

dependent variable. For female respondents, a multivariable
logistic regression will be conducted with the STI, HIV,
Papani colaou (Pap), and pregnancy testing composite dependent
variable (Table 1). We conducted a power analysis and found
that asample size of 5633 is adequate to detect aminimum odds
ratio of 1.2 at 89% power. A significance alphalevel of P<.05
will be used asacutoff for statistical significance. The datawill
be analyzed using the satistical software program, SPSS
(Statistical Package for the Social Science), Version 21 [35].

Anticipated Outputs

Findings from this phase will be used in two ways. First, we
will develop a detailed description of the pattern of university
undergraduate students' use of sexual health services on campus.
Second, we will incorporate findings into a theory-based
semistructured focus group guide to use in Phase 2.
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Phase 2: Under standing the Target Behavior
(Qualitative Strand)

Design
We will use a qualitative descriptive design [36,37] involving
semistructured focus groups and policy document analyses to

develop adetailed description of the barriers and facilitatorsto
sexual health service use among university students.

Study Population and Sampling

For the focus groups, wewill use astratified purposive sampling
strategy [38] with convenience sampling techniques [39] to
recruit university undergraduate students, aged 18-25, as well
ashealth care providers and university administrators (ie, health
service directors and managers), from the health centers at the
two universities. Based on the descriptive results and significant
findings from the Phase 1 analysis, we will divide groups of
interest into strata (ie, users and nonusers of sexual health
services, males and females) and separately recruit participants
from each stratato identify their perceived barriers and enablers
to sexual health service use. Due to the sensitive nature of the
topic, we will conduct single-sex focus groups to facilitate
discussion [40]. We will recruit 6-10 participants per focus
group as outlined by Wilkinson's [41] recommendations for
conducting focus groups to uncover rich datafor health-related
phenomena of interest. We aim to recruit 18-30 students from
each university (for a total of 36-60) and 6-10 hedlth care
providers/university administrators from each university clinic
(for atotal of 12-20) to participate.

Sincethetopic of sexual health and use of health services might
be a sensitive one for university students [42], recruitment
approachesthat take placein public places may result in reduced
enrollment. As such, we will use recruitment and enrollment
mechanisms that allow for discretion. Identical posters and
flyers will be distributed across the two university campuses,
including libraries and student union buildings. An email
describing the study and inviting students to participate will be
distributed to student organizations and listservs. For the health
care providers and administrator participants, an email will be
sent to campus health clinic managers and university
administrators with study details and an invitation to participate.
Interested participants may contact the research assistant (RA)
viaemail. The RA will respond by sending a study information
sheet and a screening questionnaire to student participants to
determine eligibility. Once éligibility is confirmed, the RA will
send the focus group details and a copy of the consent form.
The consent form will be reviewed and completed in person at
the focus group meeting. We will provide an option on the
consent form for participants to consent to be sent an invitation
to participate in the next phase of our research (see Phase 3
below).

Materials

We will conduct separate semistructured focus groups with
university undergraduate students, health care providers, and
university administrators at each university. We will develop a
semistructured focus group guide, informed by the COM-B
model and TDF to guide the behavioral analysis and probe
participants on their perceived barriers and enablers to sexual
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health service use among university students [43]. This will
allow ustoidentify key beliefsfrom the different TDF domains
that an intervention could target to improve students’ use of
sexual health services. As part of the development process, we
will review the focus group guide with 3 students and 3 health
care providers or administrators. The participants will be asked
to read through the guide to identify flaws, uncertainties,
concerns about the questions, or need for clarification. Thefocus
groups guides will be refined based on their feedback [44,45].

We chose to conduct semistructured focus groups using a
theory-based guide for three reasons. First, focus groups are a
useful method for obtaining qualitative data on socia and
psychological processes [40], as well as socia norms and
cultural expectations related to sexual health [46]. Second, a
semistructured guidewill increase thelikelihood that participants
will cover the topic of interest in an efficient and effective
manner [40]. Third, the semistructured guide enablesflexibility
so thefocusgroup facilitator can exploreissuesin greater depth

[47].
Procedure

The principal investigator, who has been trained in conducting
focus groupsand using the BCW (COM-B and TDF) to conduct
behavioral analyses and design interventions, will facilitate the
focus groups using the theory-based focus group guide. The
focus groups will take place on the university campus and the
research assistant will be present to take notes on group
dynamicsand nonverbal participant observations. Focus groups
discussions will be audiorecorded and are expected to last
approximately 45-60 minutes. Participantswill be offered aCan
$30 grocery store gift card in appreciation of their time.

Data Analysis

Audiorecordings from the focus groups will be transcribed
verbatim and coded using directed content analysis [48] in
NVivo 11 [49]. Content analysis is a systematic coding and
categorization approach to qualitative data analysis used to
examine trends and patterns of the data and to identify the
frequency and relationships of the words used by participants
[48]. Atkins et al [43] recommend a content analysis approach
when using the TDF to design interventions. Focus group
transcript analysis will involve the following three steps. First,
2 coders will independently code the first two focus groups by
categorizing similar statementsinto the three COM-B categories
and further into the 14 TDF domains. Second, the 2 independent
coders will use an inductive coding approach to generate
subcategories of specific beliefs of the different groups of
participants within the initial coding scheme of the 14 TDF
domains. Squires et a [50] define a specific belief as a group
of similar responses that suggest the belief may influence the
target behavior. The coders will compare their results and
examine discrepancies. Discussion will be used to achieve
consensus and finalize acoding scheme. All subsequent coding
will be guided by the coding scheme in an effort to reduce
subjective bias [51]. The 2 coders will independently code all
remaining transcripts and meet after every two focus groupsto
review their coding and seek consensus. Third, the coded data
will be further inductively examined to identify relevant
theoretical domains to our target behavior [43]. The research
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team will examine trends, patterns, frequencies, and
relationships of the words used by the participants to identify
(1) any conflicting beliefs within a domain, (2) the frequency
of specific beliefs across the data, and (3) the likely strength of
the impact of a belief on the behavior (sexual health service
utilization). All three criteriawill be considered when examining
the relevance of the TDF domains.

Policy Document Analysis

Document analysis is a systematic procedure for reviewing
documents that involves skimming, reading, and interpreting
the text. It is often combined with other qualitative research
methods as a way to seek convergence and corroboration or
identify inconsistencies and provide data on the context in which
the health system operates[31]. Wewill contact the health clinic
managersat University A and University B viaemail and request
acopy of their STI, HIV, Pap, and pregnancy testing guidelines,
as well as any general sexua health service policies. Policies
will be compared with the current Public Health Agency of
Canada screening guidelines [52] to identify differences and
similarities between the documents and barriers identified in
the focus groups [39].

Anticipated Outputs

Findings from this phase will be used in two ways. First, we
will use the data to provide a detailed description of students,
health care providers', and administrators perceived barriers
and facilitators to sexual health service use among university
students. Second, wewill usethefindingsin Phase 3 to develop
atheory-based behavior changeintervention to addressthetarget
behavior (sexual health service utilization).

I ntegration of Quantitative and Qualitative Data

We will integrate the quantitative and qualitative data from
Phases 1 and 2 using a triangulation protocol to examine
convergence, divergence, and discrepancies from the different
datasources[53]. A triangulation protocol isadetailed approach
to examine metathemes across findings from different data
components that have already been analyzed individually [54].
First, we will create a convergence-coding matrix that will
display findings from the quantitative and qualitative phases.
Following this, we will evaluate the findings for convergence,
divergence, and discrepancies. This approach focuses on
explaining the interconnectedness of results between the
guantitative and qualitative phases[55]. Overall, by integrating
the qualitative and quantitative data, we will generate a clearer
understanding of the barriersand enablersto university students
use and nonuse of sexual health services, which will inform the
next phase of intervention design.

Phase 3: Designing a Theory-based Behavior Change
Intervention (Qualitative Strand)

Using the data obtained from Phases 1 and 2, we will develop
a theory- and evidence-based intervention that encompasses
BCTsaimed at overcoming theidentified barriersand enhancing
the enablersto sexual health service use by university students.
Theintervention will be devel oped through a series of advisory
committee meetings which will be guided by Stages 2 and 3 of
the BCW. In each meeting, we will use the nomina group
technique to generate ideas, identify potential problems,

http://www.researchprotocols.org/2017/11/e€217/

Cassidy et a

structure the decision-making process, and achieve consensus
[56].

Step One

The research team will meet to review Phases 1 and 2 findings
and identify intervention functions and content. The BCW
outlines which types of intervention functions are likely to be
effective in bringing about behavior change in each COM-B
component and TDF domain [15]. Through discussion, the
research team will apply the APEASE criteria (affordability,
practicability, effectiveness and cost-effectiveness, acceptability,
safety, and equity) to each intervention function to explore its
appropriateness for the sexual health service context. The
APEASE criteria[15] are used to guide decision making during
intervention design. Once the intervention functions are
identified, the research team will use the BCT taxonomy
(BCTTv1) [57] to identify BCTs that would best serve the
intervention function. The BCTTv1 usesastandardized language
for describing the activeingredientsin interventions[57]. Michie
et a [15] developed a matrix that maps relevant BCTs to
intervention functions and corresponding COM-B and TDF
components. The research team will use the APEASE criteria
to consider which BCTs would be feasible within the context
of university sexual health service delivery and most useful for
addressing the identified barriers and enablers to university
students’ use of sexua health services.

Step Two

We will form an advisory committee at each university
consisting of 3-5 students and 3-5 health care providers and
university administrators. Participants who provided consent
to be followed up in the Phase Two focus groups will be
contacted via email and invited to participate in the advisory
committee. The objective of the meeting isto review thefindings
from Phases 1 and 2 and the results from the BCT mapping
exercise (Step One) and further refine the intervention design.
Through discussion, the advisory committee will identify
potential modes of intervention delivery and apply the APEASE
criteria to explore its feasibility. The advisory committee will
also discuss optimal intervention content, provider, setting,
recipient, intensity, duration, and fidelity.

Following the advisory committee meetings, wewill collatethe
meeting results to produce a summary of the final intervention
design that could be delivered in the university setting to
improve students’ use of sexual health services. A copy of the
intervention design findings will be sent via email to the
participants of each advisory committee.

Anticipated Outputs

Phase 3 will culminate with a co-designed [58], theory- and
evidence-based behavior change intervention for improving
sexual health service use among university students.

Results

Phases 1 and 2 are complete, and Phase 3 intervention design
is ongoing. Results from each phase and the finalized
intervention design will be reported in 2018.
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Discussion

Principal Considerations

Increasing university students' use of sexual health servicesis
important given the need to prevent their risk of STI
transmission and associated negative health consequences. This
study will follow a systematic, theory-based approach using a
mixed methods research design to develop a behavior change
intervention aimed at improving university students’ use of
sexual health services. The mixed methods approach will allow
for an integration of both numerical findings and qualitative
text from the perspective of university students, health care
providers, and university administrators to enhance our
understanding of sexual health service use among university
undergraduate students. This study isguided by the BCW, which
uses the COM-B model and TDF as theoretical approaches to
understanding the target behavior in context and designing
theory-based interventions. The BCW has been used extensively
in health services research [59-61], including the design of
sexual health related interventions for young adults [62,63].
Based on the success of these studies, we antici pate the proposed
theory- and evidence-based intervention will be successful at
improving university undergraduate students use of sexua
health services.

Limitations

All findings from this study will be interpreted with the
following limitations in mind, among others that may arise.
First, the two universities included in the Phase 1 secondary
analysis had responserates of 31.2% and 23.8%. These response
rates are lower than the primary researchers had anticipated, as
previous Web-based survey research with Canadian university
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students had amean response rate of 40.9%. Further, Web-based
sexual health research with US college studentsyielded response
rates that ranged from 24% to 55%. This can result in
nonresponse bias that may impact generalizability of the study
findings. Second, the Phase 1 datawere collected in 2012, which
may result in findings that are no longer relevant today. For
example, with recent developments in health service
technologies (eg, online booking, electronic notification of
results, online provision of sexua health information), there
may be differences in the accessibility and acceptability of
sexual health services among university students. However, our
Phase 2 focus groups with students, health care providers, and
university administrators will provide an opportunity to follow
up on the 2012 data and describe any differences in the
accessibility and acceptability of sexual health services during
this period of time. Last, alimitation of secondary analysesis
that researchers must work with the available data, which may
not have been collected to address the research question. The
only measures of sexual health service use in the secondary
dataset are STI testing, HIV testing, Pap testing, and pregnancy
testing. The Phase 2 focus groups will alow for further
exploration of amore comprehensive definition of sexual health
services, including sexual health promotion initiatives.

Conclusion

Overall, the methods presented in this paper demonstrate a
theoretically robust and evidence-based approach to design an
intervention to improve university students’ use of sexual health
services. The BCW will be used to understand the behavior in
greater detail, identify intervention options, content, and
implementation strategies. Future pilot testing in university
settings will be needed to evaluate the effectiveness of the
proposed intervention.

[PDE File (Adobe PDF File), 326K B - resprot_v6i11e217 appl.pdf |

Multimedia Appendix 2
Existing Peer-Review Report.

[PDE File (Adobe PDF File), 318K B - resprot_v6i11e217 app2.pdf ]

References

1. HicksT, Heastie S. High school to college transition: a profile of the stressors, physical and psychological health issues
that affect the first-year on-campus college student. J Cult Divers 2008;15(3):143-147. [Medline: 19025202]

2. FrommeK, Corbin WR, Kruse MI. Behavioral risks during the transition from high school to college. Dev Psychol 2008
Sep;44(5):1497-1504 [FREE Full text] [doi: 10.1037/a0012614] [Medline: 18793080]

3. White A, Hingson R. The burden of alcohol use: excessive alcohol consumption and related consegquences among college
students. Alcohol Res 2013;35(2):201-218 [FREE Full text] [Medline: 24881329]

4. Bailey JA, Haggerty KP, White HR, Catalano RF. Associations between changing devel opmental contexts and risky sexual
behavior in the two years following high school. Arch Sex Behav 2011 Oct;40(5):951-960 [ FREE Full text] [doi:

10.1007/s10508-010-9633-0] [Medline: 20571863]

http://www.researchprotocols.org/2017/11/e€217/

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e217 | p.215
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v6i11e217_app1.pdf&filename=85ae6a6aeda405b18e50464d5994de4e.pdf
https://jmir.org/api/download?alt_name=resprot_v6i11e217_app1.pdf&filename=85ae6a6aeda405b18e50464d5994de4e.pdf
https://jmir.org/api/download?alt_name=resprot_v6i11e217_app2.pdf&filename=06c6088d70aa10fe520b98e95f88ad65.pdf
https://jmir.org/api/download?alt_name=resprot_v6i11e217_app2.pdf&filename=06c6088d70aa10fe520b98e95f88ad65.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19025202&dopt=Abstract
http://europepmc.org/abstract/MED/18793080
http://dx.doi.org/10.1037/a0012614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18793080&dopt=Abstract
http://europepmc.org/abstract/MED/24881329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24881329&dopt=Abstract
http://europepmc.org/abstract/MED/20571863
http://dx.doi.org/10.1007/s10508-010-9633-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20571863&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Cassidy et d

5. Arnett JJ. Emerging adulthood. A theory of development from the late teens through the twenties. Am Psychol 2000
May;55(5):469-480. [Medline: 10842426]

6.  Public Health Agency of Canada. The Health and Well-being of Canadian Youth and Young Adults. 2011. URL: https:/
/www.canada.cal/en/public-heal th/corporate/publications/chief - public-heal th-offi cer-reports-state-publi c-heal th-canadal
chief-public-health-officer-report-on-state-public-heal th-canada-2011/chapter-3.html [accessed 2017-09-08] [WebCite
Cache ID 6tKQHTKCcG]

7.  Public Health Agency of Canada. Report On Sexually Transmitted Infections In Canada. 2014. URL: http://publications.
gc.calcallections/collection 2013/aspc-phac/HP37-10-2010-eng.pdf [accessed 2017-09-08] [WebCite Cache I D 6tK QK vxla]

8.  Eisenberg M, GarciaC, Frerich E, Lechner K, Lust K. Through the eyes of the student: What college students |ook for,
find, and think about sexual health resources on campus. Sex Res Soc Policy 2012;9:16.

9.  Eisenberg ME, Lechner KE, Frerich EA, Lust KA, GarciaCM. Characterizing sexual health resources on college campuses.
J Community Health 2012 Oct;37(5):940-948. [doi: 10.1007/s10900-011-9536-6] [Medline: 22231578]

10. BarthKR, Cook RL, Downs JS, Switzer GE, Fischhoff B. Social stigma and negative consequences: factors that influence
college students decisions to seek testing for sexually transmitted infections. JAm Coll Health 2002 Jan;50(4):153-159.
[doi: 10.1080/07448480209596021] [Medline: 11910948]

11. Malek AM, Chang CH, Clark DB, Cook RL. Delay in Seeking Care for Sexually Transmitted Diseasesin Young Men and
Women Attending aPublic STD Clinic. Open AIDSJ2013;7:7-13 [FREE Full text] [doi: 10.2174/1874613620130614002]
[Medline: 24078858]

12. Bersamin M, Fisher DA, Marcell AV, Finan LJ. Reproductive Health Services: Barriersto Use Among College Students.
J Community Health 2017 Feb;42(1):155-159. [doi: 10.1007/s10900-016-0242-2] [Medline: 27604424]

13.  Moore EW. Human immunodeficiency virus and chlamydia/gonorrhea testing among heterosexual college students: who
is getting tested and why do some not? J Am Coll Health 2013;61(4):196-202. [doi: 10.1080/07448481.2013.789880]
[Medline: 23663123]

14. Bender SS, Fulbright Y K. Content analysis: areview of perceived barriers to sexual and reproductive health services by
young people. Eur J Contracept Reprod Health Care 2013 Jun;18(3):159-167. [doi: 10.3109/13625187.2013.776672]
[Medline: 23527736]

15. Michie S, AtkinsL, West R. The behaviour change wheel—A guide to designing interventions. Surrey, UK: Silverback
Publishing; 2014.

16. Michie S, van Stralen MM, West R. The behaviour change wheel: anew method for characterising and designing behaviour
changeinterventions. Implement Sci 2011 Apr 23;6:42 [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline: 21513547]

17. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and evaluating complex interventions: the
new Medical Research Council guidance. Int J Nurs Stud 2013 May;50(5):587-592. [doi: 10.1016/].ijnurstu.2012.09.010]
[Medline: 23159157]

18. CaneJ, O'Connor D, Michie S. Validation of the theoretical domains framework for use in behaviour change and
implementation research. Implement Sci 2012 Apr 24;7:37 [FREE Full text] [doi: 10.1186/1748-5908-7-37] [Medline:
22530986]

19. Creswell J, Plano CV. Designing and conducting mixed methods research. 2nd ed. Los Angeles, CA: SAGE; 2011.

20. Steenbeek A, Langille D. International Innovation. 2014. Combating dangerous sexual behaviors URL : http://www.
internationalinnovati on.com/buil d/wp-content/upl 0ads/2014/07/Audrey_Steenbeck _Intl_Innovation 132_Research_Media.
pdf [accessed 2017-10-30] [WebCite Cache ID 6ubuR2IDp]

21. Dillman D. Mail and Internet surveys: the tailored design method. New York: Wiley; 2000.

22.  Online survey service. OPINIO URL: http://www.objectplanet.com/404.html [accessed 2017-09-08] [WebCite Cache ID
6tKOdIEoX]

23. Atlantic Common University Dataset. 2013. URL: http://www.atlanti cuniversities.ca/statistics/
atlantic-common-university-data-set [accessed 2017-10-25] [WebCite Cache ID 6uTm305WD]

24. Donnelly C. Sexual health services: A study of young people's perceptionsin Northern Ireland. Health Educ J 2000;59:296.

25. Oliver de Visser R, O'Neill N. Identifying and understanding barriers to sexually transmissible infection testing among
young people. Sex Health 2013 Dec;10(6):553-558. [doi: 10.1071/SH13034] [Medline: 24160762]

26. Wolfers MEG, Kok G, Mackenbach JP, de Zwart O. Correlates of ST testing among vocational school studentsin the
Netherlands. BMC Public Health 2010 Nov 24;10:725 [FREE Full text] [doi: 10.1186/1471-2458-10-725] [Medline:
21106064]

27. LangilleD. A consultation process to develop a survey instrument to assess adolescent health in Nova Scotia. In: Report
to the Nova Scotia Health Research Foundation. Halifax, NS: Dalhousie University; 2006.

28. LangilleDB, Flowerdew G, Aquino-Russell C, Strang R, Proudfoot K, Forward K. Gender differencesin knowledge about
chlamydiaamong rural high school studentsin Nova Scotia, Canada. Sex Health 2009 Mar;6(1):11-14. [Medline: 19254486]

29. Mansfield A, Addis M, Courtenay W. Measurement of Men's Help Seeking: Development and Evaluation of the Barriers
to Help Seeking Scale. Psychology of Men & Masculinity 2005;6(2):95-108. [doi: 10.1037/1524-9220.6.2.95]

30. Doalbier CL, Steinhardt MA. The development and validation of the Sense of Support Scale. Behav Med 2000;25(4):169-179.
[doi: 10.1080/08964280009595746] [Medline: 10789023]

http://www.researchprotocols.org/2017/11/e217/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e217 | p.216

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10842426&dopt=Abstract
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/chief-public-health-officer-report-on-state-public-health-canada-2011/chapter-3.html
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/chief-public-health-officer-report-on-state-public-health-canada-2011/chapter-3.html
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/chief-public-health-officer-report-on-state-public-health-canada-2011/chapter-3.html
http://www.webcitation.org/6tKQHTKcG
http://www.webcitation.org/6tKQHTKcG
http://publications.gc.ca/collections/collection_2013/aspc-phac/HP37-10-2010-eng.pdf
http://publications.gc.ca/collections/collection_2013/aspc-phac/HP37-10-2010-eng.pdf
http://www.webcitation.org/6tKQKvxIa
http://dx.doi.org/10.1007/s10900-011-9536-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22231578&dopt=Abstract
http://dx.doi.org/10.1080/07448480209596021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11910948&dopt=Abstract
http://europepmc.org/abstract/MED/24078858
http://dx.doi.org/10.2174/1874613620130614002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24078858&dopt=Abstract
http://dx.doi.org/10.1007/s10900-016-0242-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27604424&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2013.789880
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23663123&dopt=Abstract
http://dx.doi.org/10.3109/13625187.2013.776672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23527736&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2012.09.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23159157&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-7-37
http://dx.doi.org/10.1186/1748-5908-7-37
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22530986&dopt=Abstract
http://www.internationalinnovation.com/build/wp-content/uploads/2014/07/Audrey_Steenbeck_Intl_Innovation_132_Research_Media.pdf
http://www.internationalinnovation.com/build/wp-content/uploads/2014/07/Audrey_Steenbeck_Intl_Innovation_132_Research_Media.pdf
http://www.internationalinnovation.com/build/wp-content/uploads/2014/07/Audrey_Steenbeck_Intl_Innovation_132_Research_Media.pdf
http://www.webcitation.org/6ubuR2lDp
http://www.objectplanet.com/404.html
http://www.webcitation.org/6tKOdlEox
http://www.webcitation.org/6tKOdlEox
http://www.atlanticuniversities.ca/statistics/atlantic-common-university-data-set
http://www.atlanticuniversities.ca/statistics/atlantic-common-university-data-set
http://www.webcitation.org/6uTm3O5WD
http://dx.doi.org/10.1071/SH13034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24160762&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-725
http://dx.doi.org/10.1186/1471-2458-10-725
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21106064&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19254486&dopt=Abstract
http://dx.doi.org/10.1037/1524-9220.6.2.95
http://dx.doi.org/10.1080/08964280009595746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10789023&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Cassidy et d

31. Bowen G. Document Analysis as a Qualitative Research Method. Qualitative Research Journal 2009 Aug 03;9(2):27-40.
[doi: 10.3316/QRJ0902027]

32. Cragg A, Steenbeek A, Asbridge M, Andreou P, Langille D. Sexually transmitted infection testing among heterosexual
Maritime Canadian university students engaging in different levels of sexual risk taking. Can J Public Health 2016 Aug
15;107(2):€149-e154. [Medline: 27526211]

33. Fortenberry JD, McFarlane M, Bleakley A, Bull S, Fishbein M, Grimley DM, et a. Relationships of stigma and shame to
gonorrhea and HIV screening. Am J Public Health 2002 Mar;92(3):378-381. [Medline: 11867314]

34. Field A. Discovering Statistics using IBM SPSS Statistics. UK: SAGE; 2013.

35. IBM SPSS Statistics for Windows. 2016. URL: https://www.ibm.com/products/spss-statistics [accessed 2017-10-25]
[WebCite Cache ID 6uTmrfTBE]

36. Sandelowski M. Whatever happened to qualitative description? Res Nurs Health 2000 Aug;23(4):334-340. [Medline:
10940958]

37.  LambertV, Lambert C. Editorial: Qualitative descriptive research: An acceptable design. Pac Rim Int JNurs Res 2012;16:256.

38. Patton M. Two decades of developmentsin qualitative inquiry: a personal, experiential perspective. Qual Soc Work
2002;1:83.

39. TeddlieC, Yu F. Mixed Methods Sampling. Journal of Mixed Methods Research 2016 Jun 23;1(1):77-100. [doi:
10.1177/2345678906292430]

40. Morgan D. Focus group. Annu Rev Sociol 1996;22:129-152.

41.  Wilkinson S. Focus groups in health research: exploring the meanings of health and illness. J Health Psychol 1998
Jul;3(3):329-348. [doi: 10.1177/135910539800300304] [Medline: 22021395]

42.  Sherriff N, Gugglberger L, Hall C, Scholes J. “From start to finish”: Practical and ethical considerationsin the use of focus
groups to evaluate sexual health service interventions for young people. Qualitative Psychology 2014;1(2):92-106. [doi:
10.1037/qup0000014]

43. AtkinsL, FrancisJ, Isam R, O'Connor D, Patey A, IversN, et al. A guide to using the Theoretical Domains Framework
of behaviour change to investigate implementation problems. Implement Sci 2017 Jun 21;12(1):77 [EREE Full text] [doi:
10.1186/s13012-017-0605-9] [Medline: 28637486]

44. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care 2007 Dec;19(6):349-357. [doi: 10.1093/intghc/mzm042] [Medline:
17872937]

45. Turner DW. Qualitative interview design: A practical guide for novice investigators. The Qualitative Report
2010;15(3):754-760.

46. World Health Organization. 2016. Asking young people about sexual and reproductive behaviours URL: http://www.
who.int/reproductiveheal th/topi cs/adolescence/discussion topics/en [WebCite Cache ID 6tKQTTzPx]

47. Creswell J. Qualitative inquiry and research design: Choosing among five approaches. Los Angeles, CA: SAGE; 2012.

48. Hsieh H, Shannon SE. Three approachesto qualitative content analysis. Qual Health Res 2005 Nov;15(9):1277-1288. [doi:
10.1177/1049732305276687] [Medline: 16204405]

49. QSR International: NVivo. 2015. URL: http://www.gsrinternational.com/what-is-nvivo [accessed 2017-09-08] [WebCite
Cache ID 6tK QWSsoSt]

50. Squires JE, Suh KN, Linklater S, Bruce N, Gartke K, Graham ID, et a. Improving physician hand hygiene compliance
using behavioural theories: astudy protocol. Implement Sci 2013 Feb 04;8:16 [FREE Full text] [doi: 10.1186/1748-5908-8-16]
[Medline: 23379466]

51. Thompson C, McCaughan D, Cullum N, Sheldon TA, Raynor P. Increasing the visibility of coding decisionsin team-based
qualitative research in nursing. Int J Nurs Stud 2004 Jan;41(1):15-20. [Medline: 14670390]

52.  Government of Canada. 2016. Canadian guidelines on sexually transmitted infections URL : https.//www.canada.ca/en/
public-health/services/infecti ous-di seases/sexual -heal th-sexual l y-transmitted-infecti ons/canadian-guidelines.html [accessed
2017-09-08] [WebCite Cache ID 6tKQd4kys|

53. Denzin N, Lincoln Y. Handbook of qualitative research. 2nd ed. Thousand Oaks, CA: SAGE; 2000.

54. Farmer T, Robinson K, Elliott SJ, Eyles J. Developing and implementing a triangul ation protocol for qualitative health
research. Qual Health Res 2006 Mar;16(3):377-394. [doi: 10.1177/1049732305285708] [Medline: 16449687]

55. Farmer T, Robinson K, Elliott SJ, Eyles J. Developing and implementing a triangul ation protocol for qualitative health
research. Qual Health Res 2006 Mar;16(3):377-394. [doi: 10.1177/1049732305285708] [Medline: 16449687]

56. Gallagher M, Hares T, Spencer J, Bradshaw C, Webb I. The nominal group technique: aresearch tool for general practice?
Fam Pract 1993 Mar;10(1):76-81. [Medline: 8477899]

57. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med 2013 Aug;46(1):81-95. [doi: 10.1007/s12160-013-9486-6] [Medline: 23512568]

58. BoydH, McKernon S, Mullin B, Old A. Improving healthcare through the use of co-design. N Z Med J 2012 Jun
29;125(1357):76-87. [Medline: 22854362]

http://www.researchprotocols.org/2017/11/e217/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e217 | p.217

(page number not for citation purposes)


http://dx.doi.org/10.3316/QRJ0902027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27526211&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11867314&dopt=Abstract
https://www.ibm.com/products/spss-statistics
http://www.webcitation.org/6uTmrfTBE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10940958&dopt=Abstract
http://dx.doi.org/10.1177/2345678906292430
http://dx.doi.org/10.1177/135910539800300304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22021395&dopt=Abstract
http://dx.doi.org/10.1037/qup0000014
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1186/s13012-017-0605-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28637486&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://www.who.int/reproductivehealth/topics/adolescence/discussion_topics/en
http://www.who.int/reproductivehealth/topics/adolescence/discussion_topics/en
http://www.webcitation.org/6tKQTTzPx
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://www.qsrinternational.com/what-is-nvivo
http://www.webcitation.org/6tKQWsoSt
http://www.webcitation.org/6tKQWsoSt
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-8-16
http://dx.doi.org/10.1186/1748-5908-8-16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23379466&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14670390&dopt=Abstract
https://www.canada.ca/en/public-health/services/infectious-diseases/sexual-health-sexually-transmitted-infections/canadian-guidelines.html
https://www.canada.ca/en/public-health/services/infectious-diseases/sexual-health-sexually-transmitted-infections/canadian-guidelines.html
http://www.webcitation.org/6tKQd4kys
http://dx.doi.org/10.1177/1049732305285708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16449687&dopt=Abstract
http://dx.doi.org/10.1177/1049732305285708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16449687&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8477899&dopt=Abstract
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512568&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22854362&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Cassidy et d

59.

60.

61.

62.

63.

Cadogan SL, McHugh SM, Bradley CP, Browne JP, Cahill MR. General practitioner views on the determinants of test
ordering: atheory-based qualitative approach to the development of an intervention to improve immunoglobulin requests
in primary care. Implement Sci 2016 Jul 19;11(1):102 [FREE Full text] [doi: 10.1186/s13012-016-0465-8] [Medline:
27435839

Barker F, AtkinsL, de Lusignan S. Applying the COM-B behaviour model and behaviour change wheel to develop an
intervention to improve hearing-aid use in adult auditory rehabilitation. Int J Audiol 2016 Jul;55 Suppl 3:S90-S98. [doi:
10.3109/14992027.2015.1120894] [Medline: 27420547]

Fulton EA, Brown KE, Kwah KL, Wild S. StopApp: Using the Behaviour Change Wheel to Develop an App to Increase
Uptake and Attendance at NHS Stop Smoking Services. Healthcare (Basel) 2016 Jun 08;4(2) [FREE Full text] [doi:
10.3390/healthcare4020031] [Medline: 27417619]

Newby KV, Brown KE, Bayley J, Kehal |, Caey M, Danahay A, et a. Development of an Intervention to Increase Sexual
Health Service Uptake by Young People. Health Promot Pract 2017 May;18(3):391-399. [doi: 10.1177/1524839916688645]
[Medline: 28388858]

Webster R, Michie S, Estcourt C, Gerressu M, Bailey JV, MenSS Tria Group. Increasing condom use in heterosexual men:
development of atheory-based interactive digital intervention. Transl Behav Med 2016 Sep;6(3):418-427 [FREE Full text]
[doi: 10.1007/s13142-015-0338-8] [Medline: 27528531]

Abbreviations

BCT: behavior change techniques

BCTTv1: Behaviour Change Technique Taxonomy Version 1
BCW: Behaviour Change Wheel

TDF: Theoretical Domains Framework

Edited by G Eysenbach; submitted 30.06.17; peer-reviewed by R Cook, C Aicken; comments to author 10.08.17; revised version
received 19.09.17; accepted 25.09.17; published 02.11.17.

Please cite as:

Cassidy C, Steenbeek A, Langille D, Martin-Misener R, Curran J

Development of a Behavior Change Intervention to Improve Sexual Health Service Use Among University Undergraduate Sudents:
Mixed Methods Study Protocol

JMIR Res Protoc 2017;6(11):€217

URL.: http://www.researchprotocols.org/2017/11/e217/

doi: 10.2196/resprot.8326

PMID: 29097356

©Christine Cassidy, Audrey Steenbeek, Donald Langille, Ruth Martin-Misener, Janet Curran. Originaly published in IMIR
Research Protocols (http://www.researchprotocol s.org), 02.11.2017. Thisis an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly
cited. The complete bibliographic information, alink to the original publication on http://www.researchprotocols.org, aswell as
this copyright and license information must be included.

http://www.researchprotocols.org/2017/11/e217/ JMIR Res Protoc 2017 | vol. 6 | iss. 11 |e217 | p.218

RenderX

(page number not for citation purposes)


https://implementationscience.biomedcentral.com/articles/10.1186/s13012-016-0465-8
http://dx.doi.org/10.1186/s13012-016-0465-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27435839&dopt=Abstract
http://dx.doi.org/10.3109/14992027.2015.1120894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27420547&dopt=Abstract
http://www.mdpi.com/resolver?pii=healthcare4020031
http://dx.doi.org/10.3390/healthcare4020031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27417619&dopt=Abstract
http://dx.doi.org/10.1177/1524839916688645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28388858&dopt=Abstract
http://europepmc.org/abstract/MED/27528531
http://dx.doi.org/10.1007/s13142-015-0338-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27528531&dopt=Abstract
http://www.researchprotocols.org/2017/11/e217/
http://dx.doi.org/10.2196/resprot.8326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29097356&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Rutherford et &

Protocol

Psychometric Evaluation of a Patient-Reported Symptom Index
for Nonmuscle Invasive Bladder Cancer: Field Testing Protocol

Claudia Rutherford®, BPsych, PhD; Madeleine T King“? BSc (Hons), PhD; David P Smith?®, MPH, PhD; Daniel SJ
Costa®®, BSc, MPH, PhD; Margaret-Ann Tait!, BASc (Hons), MSc; Manish | Patel?, MBBS, PhD, FRACS (Urol);
NMIBC-SI Working Group®

1school of Psychology, The University of Sydney, Sydney, Australia

2Sydne'y Medical School, The University of Sydney, Sydney, Australia

3Cancer Research Division, Cancer Council NSW, Kings Cross, Australia

4Pain Management Research Institute, Royal North Shore Hospital, St Leonards, Australia

SNonmuscle Invasive Bladder Cancer Symptom Index Working Group, Sydney, Australia

Corresponding Author:

Claudia Rutherford, BPsych, PhD

The University of Sydney

School of Psychology

Level 6, Chris O'Brien Lifehouse (C392)
The University of Sydney

Sydney, 2006

Australia

Phone: 61 286271583

Fax: 61 290365292

Email: claudia.rutherford@sydney.edu.au

Abstract

Background: Nonmuscle invasive bladder cancer (NMIBC) is a chronic condition requiring intensive follow-up, repeated
endoscopic examinations, tumor resections, and intravesical treatments that can occur every 3 months for life. In this clinical
context, patient-reported outcomes (PROs) areacritical concern for patients and their managing clinicians. PROs have enormous
potential to beintegral to treatment assessment and recommendationsfor NMIBC; however, current PRO measures are inadequate
for NMIBC because they lack key NMIBC-specific symptoms and side effects associated with contemporary treatments.

Objective: The overarching aim of this study was to develop and evaluate a patient-reported symptom index (Sl) for individuals
with NMIBC (the NMIBC-SI) that is acceptable to patients; reliable, valid, and responsive to differences between contemporary
treatments for NMIBC; and fit for purpose as an endpoint in clinical trials.

Methods: The NMIBC-SI will be evaluated in 2 field tests across atotal of 3 years. Field test 1 is a cross-sectional study design
involving 225 adult NMIBC patients recruited while undergoing active treatment or those who completed final treatment within
the past week. Data collected include patient demographics, clinical features of the tumor, risk category, trestment type, comorbidity,
and PROs. Field test 2 is a prospective longitudinal study involving 225 newly diagnosed NMIBC-S| patients. Clinical data and
patient-compl eted questionnaireswill be collected at 4 time points during treatment: before tumor resection, 1 week after resection,
end-of-induction intravesical therapy, and 1-year follow-up. Standard psychometric testswill be performed to assessthereliability,
validity, responsiveness, and clinical utility of the NMIBC-SI.

Results: Participant recruitment to field test 1 commenced in February 2017. Recruitment for field test 2 is planned to commence
in January 2018. Final results are expected to be published in 2019. The NMIBC-SI will befreely available for use viaregistration.

Conclusions: This study protocol contains detailed methods that will be used across multiple international sites. Phase 2 in the
development of the NMIBC-SI will enable a comprehensive evaluation of its reliability, validity, and responsiveness to ensure
that the NMIBC-SI isfit for purpose in clinical research and provides an evidence base for the ongoing improvement of future
therapies for NMIBC.

Trial Registration: ClinicalTrials.gov NCT03091764; http://clinicaltrials.gov/ct2/showNCT03091764 (Archived by WebCite
at http://www.webcitation.org/6umBhQeNX)
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Introduction

Nonmuscle I nvasive Bladder Cancer Isa Chronic
Health Problem

Bladder cancer is the 9th most common cancer diagnosed
worldwide and the 13th most common cause of cancer death
[1]. Internationally, 430,000 new cases of bladder cancer were
diagnosed in 2012, with 165,000 recorded deaths [2]. In
Australia adone, in 2014, an estimated 2730 people were
diagnosed with bladder cancer [3], and there were 1040 recorded
deaths from it [1,4]. Bladder cancer is 3 to 4 times more
prevalent in malesthan in females, and incidenceincreases with
age, with people older than 55 years accounting for 90% of new
diagnoses[5]. Around 75% of bladder cancer diagnosesare not
muscle invasive at first diagnosis [6]. Because 5-year survival
in this group exceeds 80% [7], the prevalence of nhonmuscle
invasive bladder cancer (NMIBC) is 10 times its incidence,
even though the overall rate of recurrenceis approximately 60%
to 70% and progression is 20% to 30% [8].

Nonmuscle invasive bladder cancer is a chronic disease. Its
management depends on therisk of the bladder cancer recurring
and progressing [6]: low-risk patients receive frequent
cystoscopies, possible tumor resections, and singleinstillations
of postoperative chemotherapy; intermediate-risk patients
usualy requireintravesical therapy, which lasts between 6 weeks
and 3 years; and high-risk patientsrequireintravesical Bacillus
Calmette-Guérin (BCG; immunotherapy), which starts with
6-week induction treatment and continues with maintenance
for 1 to 3 years. The higher the risk, the more the requirement
for intravesical therapy. Follow-up is mandatory, with repeated
endoscopic examinations, radiological imaging, biopsies, and
tumor resections as frequent as 3-monthly and life-long. This
makes the cost per patient from diagnosis to death the highest
of al cancers[9], contributing a major economic and resource
burden on health care systems[9].

Guidelines for the management of NMIBC are based on
evidence for the effectiveness of treatmentsin reducing risk of
bladder cancer progression and recurrence. Evidence for
reductions in heath-related quality of life (HRQoL) and
associated side effectswith each treatment are not incorporated
into the decision-making process because they have been poorly
documented (see section below on Critical Gapsin Knowledge
About HRQoL and Peatient-Reported Outcomes [PROs] in
NMIBC). Thisisdespitethefact that these treatments can cause
substantial side effects and local and systemic toxicity. For
example, the commonly used BCG has proved effective in
reducing recurrences in patients with high-grade tumors and
carcinomain situ, but it can cause moderate to severe local and
systemic side effects, and only 16% are able to complete their
full treatment schedule [10].

http://www.researchprotocols.org/2017/11/e216/

Why Patient-Reported Outcomes Are I mportant

A PRO is any report that comes directly from patients about
how they feel in relation to their health condition and itstherapy,
without interpretation by others [11]. PROs can include
symptoms, function, HRQoL, and perceptions of treatment.
These patient reports are captured and quantified by
patient-reported outcome measures (PROMS) in the form of
guestionnaires.

PROs are beneficial for improving patient-clinician
communication, prioritizing patient-centered care, and
improving service provision [12,13]. In contrast to
life-threatening conditions where survival endpoints may
dominate HRQoL considerations, PROs should be key
considerations in chronic conditions [14]. For example, a
treatment found to be effective in improving survival in a
clinical trial may fail in the real world because of toxicity and
reduced HRQoL, which could compromise compliance and
subsequently its effectiveness[15]. Similarly, theinconvenience
of repeated clinic visits for monitoring or treatment can
compromise compliance[16]. The acceptance of PROM-based
evidence by regulatory bodies is reflected in the US Food and
Drug Administration’s (FDA) approval of PROs to support
product labeling claims[17].

Critical Gapsin Knowledge About HRQoL and PROs
in NMIBC

The primary goal in managing NMIBC in patients is to
completely remove the tumor and control the unpredictable risk
of recurrence and progression to muscle invasion [18] with as
little treatment burden and side effects as possible. We know
from clinical experience that there are many possible adverse
consequences and substantial reductionsin HRQoL that differ
between treatment options such as chemotherapy versus BCG,
induction versus maintenance therapy, and impact of single
instillation chemotherapy. However, these have not been well
studied or reported, and the key data on PROs are lacking for
NMIBC.

Themost recent indexed comprehensivereview of theliterature
investigating theimpact of NMIBC on HRQoL isover 14 years
old and is based on research published between 1966 and 2000
[19]. Our recent systematic review of PROMs in NMIBC
(manuscript under review; Rutherford et a) found only 6 out
of 19 papers that assessed PROs used a standardized measure.
Other limitations of these studies include lack of comparison
groups, poor adjustment for baseline physical and psychological
functions, failure to distinguish between patients with varying
degrees of risk and between treatmentsin theanalysis, and small
sample sizes. Consequently, key evidence on the impact of
tumor resections, repeated cystoscopies, single chemotherapy
ingtillations, multiple chemotherapy ingtillations, and BCG
therapies on patients HRQoL islacking.
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Our review did identify aNMIBC-specific PROM, the European
Organisation for Research and Treatment of Cancer
(EORTC)—EORTC QLQ-BLS24 questionnaire—devel oped
in 1996. Thereisno publicly available information detailing its
development, and it only recently underwent validation, 18
years after its development (now renamed the EORTC
QLQ-NMIBC24) [20]. The validation study had some
limitations: it was based on data from a single clinical trial,
including only high- and intermediate-risk patients with little
information about their treatments; the original content was not
reviewed against contemporary treatments (which differ
considerably from those in use before 1996 when the original
content was developed); modifications to the scale structure
were informed by clinical evidence only (ie, no patient
perspective); and there is lack of assessment of test-retest
reliability and clinical validity (eg, whether the module
distinguishes between different risk groups for NMIBC) [20].
The question remains whether the EORTC QLQ-NMIBC24
adequately capturestheimpact of important symptomsand side
effects associated with contemporary treatment for NMIBC.

Therefore, a patient-reported NM1BC-specific symptom index
(NMIBC-SI), including possible symptoms and side effects of
contemporary treatments for NMIBC, is needed to enable
accurate, robust, and clinicaly relevant assessment of
differences in PROs among contemporary treatments and to
provide an evidence base for the ongoing improvement of future
therapiesfor NMIBC. Such ameasure has been devel oped based
on existing literature and interviews with patients and clinicians
[21] and pretested for face validity, comprehensiveness,
comprehensibility, and clinical utility through interviews with
key stakeholders (patients, urologists, and specialist nurses).

Aims and Objectives

The overarching aim of this study was to develop and evaluate
the NMIBC-SI for reliability, validity, and responsiveness to
ensure that it isfit for purposein clinical research.

Psychometric Aims

-« To evaluate the feasbility and acceptability of the
NMIBC-SI; produce a shorter version, if appropriate, by
selecting items that perform best against robust
psychometric criteria; examine the legitimacy of summing
itemsinto scales; identify legitimate scales and subscales;
and test scaling assumptions and scale performance in a
large-scale Australian sample (field test 1).

« To psychometrically evaluate the measurement properties
of thefinal version Sl, testing for reliability, clinical validity
(sensitivity to differences between patient groups and
responsiveness to clinically important change), and
interpretability of the final version NMIBC-SI in a new
large-scale international sample (field test 2).

« To conduct a head-to-head comparison of the new
NMIBC-SI with the EORTC bladder cancer module,
QLQ-NMIBC24.

Clinical Aims (Field Test 2)

« To assess and compare key PROs across the full range of
contemporary treatments for NMIBC and over-the-disease

http://www.researchprotocols.org/2017/11/e216/
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trajectory, treatment
survivorship.
- To compare PROs between patients with
intermediate-, and high-risk NMIBC.

Methods

Overview of Project Research Design

This multicenter study was designed to evaluate the
psychometric properties of an NMIBC-SI for patients treated
for NMIBC. Guidance for developing and validating health
outcome measures has been foll owed to ensure high quality and
standardization for the development of the NMIBC-SI
[11,22,23]. The guidance recommends that collaboration and
expert discussion are sought and utilized through all stages of
development, and it proposes distinct phasesfor the devel opment
and evaluation of PROMs. The research design includes 2
phases. (1) development of NMIBC-SI in 2 parts, conceptual
framework to generate items and pretesting; and (2) evaluation
of NMIBC-Sl in 2 parts, a preliminary field test 1 for item
reduction and a final field test 2 for psychometric properties
(Figure 1). Phase 1 has been conducted, and results are
summarized below.

including acute and 1-year

low-,

In preliminary research and phase 1 devel opment, a conceptual
framework was developed by tapping into 3 sources. (1) a
systemic review and narrative analysis of the HRQoL and PRO
literature, identifying several local and systematic side effects
associated with contemporary treatments for NMIBC (eg,
urinary problems, discomfort, and malaise); (2) in-depth
qualitative interviews with a sample of NMIBC patients that
explored patients' experience of receiving treatment; and (3)
in-depth qualitative interviewswith treating clinicians (specialist
nurses and urologists) that explored important issues from their
perspective. This phase was important to ensure that high
content validity was achieved and demonstrated [24]. An
exhaustivelist of clinically relevant issues (items) was generated
from the conceptual framework and patient verbatims[21].

In phase 1 pretesting, further qualitative interviews explored
the generated list of issueswith patientsand cliniciansfor clarity
and overlap and the appropriateness of the NMIBC-SI’s time
frame, question stem, and response options. On the basis of
information obtained from the interviews, the provisional
NMIBC-SI was revised to produce a preliminary version ready
for field testing.

The evaluation of the NMIBC-SI is phase 2 of this project. It
will be undertaken in 2 parts: preliminary field test 1 (item
reduction) and final field test 2 (psychometric properties). The
preliminary field test will identify any items with poor
psychometric performance for possible elimination. The final
field test will be undertaken to evaluate theitem-reduced version
of the NMIBC-SI for reliability, validity, and responsiveness.
Gold standard psychometric methods will be used [11,22,23].

Phase 2: Field Test 1

The psychometric properties of the NMIBC-SI will be evaluated
in2field tests, including apreliminary field test (item reduction)
toidentify itemswith poor psychometric propertiesfor possible
elimination and to identify subscales, and a final field test
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(psychometric evaluation) to evaluate the reliability and validity
of the item-reduced version of the NMIBC-SI. The overall
strategy and methodsfor the psychometric eval uation are based
on the methods used to develop and validate PROMs in several
other areas of medicine and surgery [24-26].

Design for Preliminary Field Test 1 (Item Reduction)

The purpose of the preliminary field test 1 isto produce a short
(item-reduced) version of the NMIBC-S| and to undertake an
initial psychometric evaluation of the item-reduced

Rutherford et d

guestionnaire. Thiswill be done using a cross-sectional study
design.

Anitem reduction strategy devel oped for eval uation of PROMs
in other medical areas[25-27] will beused to: (1) identify items
on the provisional version of the NMIBC-SI with poor
psychometric properties for possible elimination; (2) conduct
a preliminary evaluation of NMIBC-SI subscales; and (3)
undertake a preliminary evaluation of the acceptability,
reliability, and validity of the item-reduced NMIBC-Sl.

Figure 1. Development and evaluation of the symptom index for individuals with nonmuscle invasive bladder cancer.

Preliminary Research (completed)

Literature review— generate PRO
issues (broad topic themes)

Interview guide

Y

¥

Interviews with patients
(n=26) *

Interviews with clinicians
(n=20)

PHASE 1 — Development {completed) l

existing item banks

Generate item list — interviews from
preliminary research and review of

Develop NMIBC-SI
for pretest

— Pretest {completed)

Structured interviews with | ]  Revision of pretest + Expert
patients (n=12) measure consensus
PHASE 2 — Field testing
Field test 1 . Factor analysis + Expert
(n=225) | item-level analyses * | consensus
Item Final version
reduction - NMIBC-S|
h 4
Field test 2 Compare and evaluate
(n=~225)

}

Measurement properties — reliability, validity, and responsiveness to

clinically important change. Establish symptom index for individuals

with non-muscle invasive bladder cancer (NMIBC-SI) fit for purpose
in clinical research.
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Results of the item reduction analyses will be used to develop
a shorter version of NMIBC-S| for final psychometric field
testing.

Eligibility
Inclusion Criteria

Adult patients (aged =18 years) from participating centers
diagnosed with NMIBC, who are able to read and understand
English and give their written informed consent will beincluded
in the study. Patients will be recruited while undergoing active
treatment (ie, 1 week after tumor resection or intravesical
therapy) or when they have completed final treatment for
NMIBC within the past week.

Exclusion Criteria

Patientswill be excluded from the study if any of the following
criteria apply:

«  They are unconscious or confused.

«  They have cognitive impairment.

« They are unable to speak, read, and/or write in English.
«  They are diagnosed with muscle invasive disease.

«  They are unable to provide informed consent.

Sample Size

Approximately 225 NMIBC patients will be required,
purposively sampled to ensure representation of patients across
the 3 NMIBC risk categories (Textbox 1) [6]. This sample size
isbased on recommendationsfor psychometric analyses of new
summated scales; 5to 10 subjects per item are needed to reduce
the chance effect of sampling [28,29]. Following this
recommendation, a30-item NMIBC-SI would requireasample
between 150 and 300 patients.

Recruitment and Consent Procedures

Patients from participating centers who meet the eligibility
criteria will be informed about and invited to take part in the
study either in person or via an invitation letter. Consecutive
patientswill beidentified and approached to participate by either

Rutherford et d

the named site investigator or the named site nurse. Accrua
will be reviewed to ensure that there is balanced representation
of patientsinal NMIBC categories. A record of thoseidentified
as eligible, approached to participate, refusals, consenting
patients, and questionnaire returns will be kept for progress
monitoring and final reporting purposes (see Data
Collection/Assessment section below).

A verbal explanation of the study and a patient information
sheet will be provided for patients to consider. These will
include detailed information about the rationale, design, and
personal implications of the study. Following information
provision, patients will have as much time as they need to
consider participation. Theright of the patient to refuse consent
without giving reasons will be respected.

Assenting patients will then be invited to provide informed,
written consent on the consent form at the end of the patient
information sheet to collect baseline assessment data and to
complete the questionnaire. The patient will remain free to
withdraw from the study at any time without giving reasons and
without prejudicing any further treatment. The original consent
form will be filed within the investigator site file or at a
designated secure location.

Registration
Following informed consent and confirmation of eligibility,

participants will be provided with a study 1D number and
registered to the study.

Screening

The participating site staff will complete a log of all patients
screened for eligibility. Screening logs will be returned to the
University of Sydney.

Using the study ID number as an identifier, information will be
collected for all eligible patients, including the age, gender, risk
category, and treatment type.

For those who decline to participate in the study, reasons will
be recorded.

Textbox 1. Nonmuscle invasive bladder cancer (NMIBC) patient risk groups.

High-risk tumors

Any of the following:

e  T1tumor

«  G3(high grade, which is a mixture of some G2 and G3) tumor

. Carcinomainsitu (CIS)

«  Multiple and recurrent and large (>3 cm) Ta G1G2 tumors (all conditions must be presented at this point); low grade is a mixture of G1 and G2

Intermediate-risk tumors

« All tumors not defined in the adjacent categories (between the category of low- and high risk)

Low-risk tumors

o Primary, solitary, Ta, G1 (PUNLMP, low grade is a mixture of G1 and G2), <3 cm, no CIS

http://www.researchprotocols.org/2017/11/e216/
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Data Collection/Assessment

Study data will be recorded by participating site staff on case
report forms and by participants on questionnaire booklets either
on paper or electronically. The study data are collected and
managed using REDCap el ectronic data capture tool s hosted at
the University of Sydney [30].

Assessments will be undertaken as follows:

+ Registration and baseline data
«  Patient questionnaire bookl et

Registration and clinical datawill be completed by theclinician
or specialist nurse at participating centers. Hard-copy
guestionnaires will be collected by the clinician or specialist
nurse or posted by the patient back to the site. Study 1D number
coded data will be sent to the University of Sydney for central
datamanagement. Individually identifiable dataand master lists
linking study ID numbersto individual identity will be retained
by the participating sites.

Registration and Clinical Data

Patients who meet the inclusion criteria and provide informed
consent will be registered to this study. Registration and clinical
information will be recorded by participating site staff including
the following:

Patient study ID number

Age

Gender

Country of birth

Marital status

Living arrangements

Education

Risk category (clinical definitive category from medical
records)

Tumor grade

Tumor stage

Treatment type (information about which treatment
interventions the patient is currently receiving)
Comorbidity (Charlson Comorbidity Index [31] and history
of prostate cancer)

Name of site staff member completing clinical data
Confirmation of eligibility

Questionnaire Booklet

Participants will self-complete the questionnaire booklet
containing the NMIBC-SI, which will be provided to them by
the clinician or specialist nurse at participating centersin hard
copy or by link to the Web-based version. It is anticipated that
completion of the questionnaire may take up to 20 min.
Completed hardcopy questionnaires will be entered into
REDCap by participating site staff directly or returned to the
University of Sydney for data entry.

http://www.researchprotocols.org/2017/11/e216/
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Mode of Questionnaire Administration

Participants will be given a hard copy of the questionnaire or
provided with alink to the Web-based questionnaire, depending
on their preference.

Analyses and Statistical Considerations

To determine whether the NMIBC-Sl fulfills fundamental
prerequisitesfor rigorous measurement as defined by established
psychometric criteria [32] and the US FDA guidance [11],
standard psychometric tests for acceptability, data quality,
internal reliability, and factor analysis construct validity will
be performed. Table 1, adapted from Gorecki, 2013 [33],
presents full details of the tests and criteria used in the
psychometric evaluation.

The purpose of the item reduction analysis is to produce a
psychometrically robust version of the NMIBC-SI. Standard
psychometric tests and criteria, as described in Table 1, will be
performed to identify and retain items with strong psychometric
properties and eliminate itemswith poor psychometric properties
to produce a shorter, item-reduced version of the NMIBC-SI.
These analyses will also evaluate the hypothesized subscales
of the NMIBC-SI.

Missing data will not be imputed. The frequency of missing
data will be determined, and items with a response rate of
<80.0% (180/225) will be investigated.

Phase 2: Field Test 2—Evaluation of Reliability and
Clinical Validity

Design for Field Test 2

The purpose of the final field test 2 is to assess the reliability
and clinical validity (sensitivity to differences between patient
groups and responsiveness to clinically important change) and
interpretability of the final version NMIBC-SI in a new
large-scale international sample. This phase will be conducted
using aprospective longitudinal study design. The outcomewill
be a patient-reported NMIBC-S| that is reliable and clinically
valid, with NMIBC-specific content that complementsthe more
generic HRQoL content of the EORTC QL Q-C30.

Eligibility

Adult patients (aged =18 years) from participating centers
diagnosed with NMIBC, after imaging or flexible cystoscopy
but before endoscopic resection, who are able to read and

understand English and give their written informed consent will
be included in the study.

Sample Size

Approximately 225 patients newly diagnosed with NMIBC will
be required to provide sufficient subjects for statistical
assessment of test-retest reliability [34,35] and clinical validity
interms of both sensitivity to differences between patient groups
[36] and responsiveness to clinically important change [37].
See section on Sample Size for Field Test 1 for sample size
justification.
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Table 1. Psychometric tests and criteria.
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Property

Definition/test

Criteriafor acceptability

1. Item analysis

2. Acceptability

3. Reliability
3.1 Internal consistency

3.2 Test-retest reliability (field test 2 only)

4. Validity
4.1 Content validity

4.2 Construct validity
Within-scale analyses

Analyses against external criteria

Convergent validity

Discriminant validity

Known groups differences

5. Responsiveness

Identify itemsfor possible elimination due to weak
psychometric performance; assessed on the basis
of (1) exploratory factor analysis with principal
axisfactoring and (2) item- and scale-level analy-
ses

The quality of data; assessed by completeness of
data and score distributions

The extent to which items comprising ascale
measure the same construct (eg, homogeneity of
the scale); assessed by Cronbach alphaand item-
total correlations

The stability of a measuring instrument; assessed
by administering the instrument to respondents
on two different occasions and examining the
correlation between test and retest scores

The extent to which the content of ascaleisrep-
resentative of the conceptual domainitisintended
to cover; assessed qualitatively during the ques-
tionnaire development stage through pretesting
with patients, expert opinion, and literature review

Evidence that asingle entity (construct) is being
measured and that items can be combined to form
asummary score

Evidence that the scale is correlated with other
measures of the same or similar constructs; as-
sessed on the basis of correlations between the
measure and other similar measures

Evidence that the scale is not correlated with
measures of different constructs; assessed on the
basis of correlations with measures of different
constructs

The ability of a scale to differentiate known
groups; assessed by comparing scores for sub-
groupsthat are expected to differ on the construct
being measured

The ability of a scale to detect clinically signifi-
cant change following treatment of known effica-
cy; assessed by examining within-person change
scores before and after treatment and calculating
an effect size statistic (mean change score divided
by standard deviation of pretreatment scores)

Exploratory factor analysis: items with a factor-
loading coefficient 0.4 will be retained in each
subscale.

Applied to al items: (1) missing data <5%; (2)
maximum endorsement frequencies<80% (ie, the
proportion of respondents who endorse each re-
sponse category), including floor or celling effects
<80% (ie, response categories with high endorse-
ment rates at the bottom and top ends of the scale,
respectively); (3) evidence of item responsiveness
as assessed by significant improvement between
baseline and test of cure assessments (field test 2
only)

Missing data for summary scores <20%; normal
distribution of endorsement frequencies across
response categories (ie, absence of skew, endorse-
ment rates between 0.20 and 0.80); and floor or
ceiling effects for summary scores <10%

Cronbach alphafor summary scores =.70 and
item-total correlations .30

Test-retest reliability and intraclass correlations
for summary scores >.70

Qualitative evidence from patients, expert opinion,
and literature review that itemsin the scale are
representative of the construct being measured

Confirmatory factor analysis: (1) itemswith a
factor-loading coefficient 20.4 and (2) moderate
to high correlations between scale scores

Correlationsare expected to vary according to the
degree of similarity between the constructs that
are being measured by each instrument. Specific
hypotheses are formulated and predictions tested
on the basis of correlations

Low correlations between the instrument and
measures of different constructs

Significant differences between known groups or
difference of expected magnitude

Moderateto large effect sizes (small 0.2, moderate
0.5, and large 0.8 or higher)
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Table 2. Patient-reported outcome assessment schedule.
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Risk group Assessed within 3 months  Assessedwithin4to10days Assessed within 1 month Assessed within 1 month

before tumor resection after the tumor resection after the end of induction beforethe 1-year cystoscopy
intravesical therapy? (or at early cessation due to
adverse eventsb)

High T1 T2 T3 T4

Intermediate T1 T2 T3 T4

Low T1 T2 T3¢ T4

~n 225 225 225 225

8A minimum of 25 participants from each risk group will be asked to complete an additional questionnaire pack 3 to 7 days after T3.

bPreferably before cystoscopy.
For the low-risk group, T3 will be 8 weeks after resection.

Recruitment and Consent Procedures

Patientswill berecruited at diagnosis, after imaging or flexible
cystoscopy but before endoscopic resection. Eligible patients
will be identified by the clinician investigators and their teams
at participating centers, ensuring adequate representation of
patients in the 3 risk groups (see Textbox 1) [6]. Patients who
meet eigibility criteria will be approached in person and
informed about and invited to take part in the study. Consent
procedures are similar to field test 1, that is, using patient
information sheet and consent form for field test 2.

Data Collection/Assessment

Registration and Baseline Data

Registration data will be collected as done for field test 1.
Baseline questionnaires will be completed before endoscopic
resection (Table 2).

Follow-Up Data Collection

Participants will complete follow-up questionnaire packs at
scheduled follow-up time points (see Table 2). The clinician or
specidist nurse at participating centers will be responsible for
sending follow-up questionnaires, emails, and reminders to
participants. Participants will either be posted a hard-copy
guestionnaire pack or emailed a link to their follow-up
guestionnaires, depending on their preference. Participantswho
complete the Web-based questionnaire pack will be given an
option to provide their email address to receive automatic
reminders from the REDCap system at follow-up time points.
Participants will be advised that email addresses are stored
within the REDCap system and used solely for the purpose of
sending reminders. REDCap is a secure Web app that runs on
the University of Sydney’s servers, ensuring that data stay within
the Sydney University data center. The provision of an email
addressfor remindersisentirely voluntary, and participantswill
be freeto change their mind at any point, after which any email
address provided will be removed from the REDCap system.

PRO Assessment Time Points

Prospective assessment of newly diagnosed patients before and
after treatment is required for the responsiveness analysis. It is
expected that the NMIBC-SI will detect changes in symptoms
due to specific treatments. Asrisk profile determines treatment
schedule, the corresponding schedules of prospective

http://www.researchprotocols.org/2017/11/e216/

assessments are indicated in Table 2. These time points will
also provide PRO data to compare between treatment and risk
groups and over time, addressing our clinical aims (see Aims
and Objectives section).

In addition to the planned assessments (Table 2), a minimum
of 25 participants sampled from each of the 3 risk groups will
complete an additional NMIBC-SI 3 to 7 days after the T3
administration to evaluate test-retest reliability. The length of
the test-retest interval must be short enough to ensure that
clinical change in the NMIBC status is unlikely to occur but
sufficiently long to ensure that respondents do not recall their
responses from the first assessment. A short test-retest interval
is necessary to ensure that stability per se is being evaluated,
rather than clinical change during the test-retest interval, which
will underestimate the NMIBC-SI’s reliability.

Participantswill be sent ahard copy or link to the questionnaires
2 weeks before their scheduled follow-up time point. Up to 2
email or telephone reminders to complete follow-up
guestionnaireswill be madeif questionnaires are not completed
by the follow-up date. The clinician or specialist nurse at
participating centers will be responsible for sending follow-up
guestionnaires, emails, and reminders to participants unless
participants who complete the Web-based questionnaires have
provided their email address to receive automatic reminders
directly from REDCap. The assessment time windows are
indicated in Table 2.

Mode of Questionnaire Administration

Participants will be given a hard copy of the questionnaire or
provided with alink to the Web-based questionnaire depending
on their preference.

Questionnaire Bookl et

A questionnaire pack containing the NMIBC-SI, EORTC
QLQ-C30, and the EORTC QLQ-NMIBC24 will be
self-completed by all participants via hard copy or Web.

Participants will complete the item-reduced version of the
NMIBC-SI, the QLQ-C30, and the QLQ-NMIBC24 measures
to assess construct validity (convergent, discriminant, and known
groups, see Table 2). The guiding principle in selecting the
validating measures is to include measures that will allow a
comparison of NMIBC-S| subscales with measures of similar
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constructs (convergent validity) and with measures of different
constructs (discriminant validity), and to compare NMIBC-SI
scoresin clinically defined known groups whose HRQoL would
be expected to differ.

The QLQ-C30 [38] is a core questionnaire for evaluating the
HRQoL of patients participating in cancer clinical trials. Itisa
30-item questionnaire with 9 multi-item subscales and 6 single
items. It incorporates 5 functional scales (physical, role,
cognitive, emotional, and socia functioning), 3 symptom scales
(fatigue, pain, and nausea or vomiting), and a global health
statusor HRQoL scale. The singleitems assess dyspnesa, appetite
loss, sleep disturbance, constipation, diarrhea, and perceived
financial impact of disease and treatment. Ratingsfor each item
range from 1 (not at all) to 4 (very much). The QLQ-C30 is
designed to be used across cancer populations and takes about
11 min to complete [38].

The QLQ-NMIBC24 [20] is a 24-item questionnaire for
evaluating the HRQoL of patients with superficial (nonmuscle
invasive) bladder cancer. The questionnaire is designed to
supplement the QL Q-C30 and incorporates 6 multi-item scales
and 5 single items. Ratings for each item range from 1 (not at
al) to 4 (very much). The scales cover urinary symptoms,
malaise, worries about the future, bloating and flatulence, sexual
function, and male sexual problems. The single items assess
intravesical treatment issues, sexual intimacy, sexual enjoyment,
risk of contaminating partner, and female sexual problems.

All measures will be administered in the same order. It is
anticipated that completion of questionnaire packs may take up
to 20 min.

Analyses and Statistical Considerations

Analyses will evaluate the measurement properties of the final
version of the NMIBC-SI, using psychometric tests described
for field test 1 (Table 1). Additional tests for reliability
(test-retest: correlations for summary scores =.70), clinical
validity (in terms of sensitivity to groups known to differ
clinically and responsiveness to clinically meaningful change
over time[37]), and estimation of minimal important difference
(interpretability) [39] will be undertaken. Evaluation of
subscales will be determined by factor analysis and against
external criteria (between-group validity: convergent,
discriminant, and known group differencesvalidity). To evaluate
convergent and discriminant validity, we will compare
NMIBC-SI scaleswith the scaleswithin the EORTC QLQ-C30
and QLQ-NMIBC24 measures. NMIBC-S| scores for patients
by risk and treatment groups will be compared to evaluate
known group differences. Risk groups are defined as low,
intermediate, and high (see Textbox 1) [6]. Treatment groups
are defined as follows: (1) cystoscopy alone or TURBT, (2)
course of intravesical chemotherapy, and (3) course of
intravesical BCG. We hypothesize that low-risk patients will
have lower levels of treatment-related problems at follow-up
time points compared with high-risk patients, who have more
intensive treatments. Factor analysis, together with the results
of other item-level analyses described in Table 1, will be used
to investigate hypothesized subscales.
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Analyses of the clinical aims will include: (1) evaluation of
PRO changes over time, from diagnosis to peak treatment and
at 1 year; (2) comparison of PROs between the 3 risk groups at
each time point; and (3) head-to-head comparison of therelative
discriminatory ability of the NMIBC-SI and the EORTC
QLQ-NMIBC24. The pretumor resection assessment (T1) will
be at diagnosis and is considered our baseline assessment.
Patients are not expected to have any treatment-rel ated problems
at this point. The subsequent 3 time points (Table 2) areintended
to capture short-term, intermediate, and long-term levels of
problems, and each will be compared with baseline (T1).

Results

Development of NMIBC-SI

A patient-reported NMIBC-Sl, including all symptomsand side
effects associated with contemporary treatments for NMIBC,
has been devel oped based on a conceptual framework of PROs
important to patientswith NMIBC and their managing clinicians
[21].

The conceptual framework was devel oped by utilizing 3 sources
(see Figure 1): (1) a systematic review and narrative analysis
of the PRO literature relevant to NM1BC identified severa local
and systemic side effects associated with contemporary
treatments for NMIBC (eg, urinary problems, discomfort, and
flu-like symptoms); (2) in-depth qualitative interviews with a
sample of NMIBC patients explored patients' experience of
receiving treatment; and (3) in-depth qualitative interviewswith
treating clinicians (specialist nurses and urologists) explored
important issues from their perspective. These aspects were
important to ensure that the new NMIBC-SI had high content
validity [24]. An exhaustive list of clinically relevant issues
(items) was generated from the conceptual framework and
patient and clinician verbatims.

Pretesting of the NMIBC-SI

The draft version of the NMIBC-SI was pretested using
structured interviews with key stakeholders (patients and
clinicians), testing for face validity, relevance and
comprehensiveness of content, comprehensibility, and clinical
utility. Specifically, clarity and overlap of items and the
appropriateness of the NMIBC-SI’stime frame, question stem,
and response options were explored. On the basis of information
obtained from the interviews, the provisional NMIBC-SI was
revised to produce a preliminary version ready for field testing.

The NMIBC-SI was designed to complement and be
administered alongside the EORTC QLQ-C30 generic cancer
guestionnaire[38] (which includes core domains of functioning
and HRQoL, fatigue and general pain but no NMIBC-specific
symptoms).

Item Reduction of the NMIBC-Sl: Field Test 1

Thefield testing phaseis planned over 3 years. Recruitment for
field test 1 commenced in February 2017 in 9 Australian centers.
Recruitment for field test 2 is planned to commence in January
2018 in the same 9 Australian centers that participated in field
test 1 plus an additional 10 international centers (2 in New
Zealand, 4 in the United States, 2 in Canada, and 2 in Europe)
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following the universal approach to using the same language
in different countries[40]. These 19 centersinclude both public
and private hospitals and treatment clinics. Final results are
expected to be published in 2019. The NMIBC-SI will befreely
available for use viaregistration.

Discussion

This study protocol contains detailed methodsto be used across
19international sites, including both public and private hospitals
and treatment clinicsthat treat patients diagnosed with NMIBC.
Field test 1 isa cross-sectional study and includes a sample of
patients with NMIBC on active treatment. Field test 2 is a
longitudinal study and includes a sample of newly diagnosed
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Abstract

Background: Especially for single older adults with chronic diseases, physical inactivity and a poor social network are regarded
as serious threats to their health and independence. The Active Plus intervention is an automated computer-tailored eHealth
intervention that has been proven effective to promote physical activity (PA) in the general population of adults older than 50
years.

Objective: The aim of this study was to report on the methods and results of the systematic adaptation of Active Plus to the
wishes and needs of the subgroup of single people older than 65 years who have one or more chronic diseases, as this specific
target population may encounter specific challenges regarding PA and social network.

Methods: The Intervention Mapping (IM) protocol was used to systematically adapt the existing intervention to optimally suit
this specific target population. A literature study was performed, and quantitative as well as qualitative data were derived from
health care professionals (by questionnaires, n=10) and the target popul ation (by focus group interviews, n=14), which were then
systematically integrated into the adapted intervention.

Results:  As the health problems and the targeted behavior are largely the same in the original and adapted intervention, the
outcome of the needs assessment was that the performance objectives remained the same. Asfound in the literature study and in
dataderived from health professionals and focus groups, the rel ative importance and operationalization of the relevant psychosocial
determinants related to these objectives are different from the original intervention, resulting in a refinement of the change
objectives to optimally fit the specific target population. This refinement also resulted in changes in the practical applications,
program components, intervention materials, and the eval uation and implementation strategy for the subgroup of single, chronically
impaired older adults.

Conclusions: This study demonstrates that the adaptation of an existing intervention is an intensive process in which adopting
the IM protocol is an invaluable tool. The study provides a broad insight in adapting interventions aimed at single older adults
with a chronic disease. It is concluded that even when the new target population is a sizable segment of the original target
population, the adapted intervention still needs considerable changes to optimally fit the needs and situational differences of the
narrower target population.

(JMIR Res Protoc 2017;6(11):€230) doi:10.2196/resprot.8093
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Introduction

The international guideline for physical activity (PA)
recommendsthat one should be physically active with moderate
tovigorousintensity for at least 5 days aweek with aminimum
of 30 min aday [1]. Regular PA reduces the risks of multiple
health problems, such as chronic diseases. For individuals with
preexisting health problems, being sufficiently physically active
may be accompanied with more barriers but can still result in
an improved health and in a reduced risk of developing
comorbidities [1,2]. Especially for older adults (people older
than 65 years), the health benefits of sufficient PA are relevant
as PA also prevents cognitive decline [3] and improves balance,
thus decreasing therisk of fall-related injuries[4,5]. Moreover,
PA is beneficial for mental health, as it reduces stress and
depression and has positive outcomes on general well-being,
such as an increased social connectedness|[2,6].

Despite these benefits, PA decreases with age. In the Western
world, 19% of the younger adults do not meet the recommended
level of PA, compared with 55% of the older adults [7]. In
certain subpopulations, a lack of sufficient PA is even more
prevalent. In general, people with a chronic disease are less
physically active than healthy people of their age group. In the
Netherlands, 42% to 71% of the chronically ill people who are
older than 55 years meet the recommended level of PA, whereas
84% of the healthy people in this age group meet the
recommended level [8]. Western society in general shows a
similar image[9]. Chronic diseases often comewith impairments
to PA [10,11]. Thelack of PA causes the physical condition to
increasingly deteriorate and daily activitiesto cost more energy,
ultimately resulting in a downward spiral [12-14]. Another
significant feature of older adults, who areless physically active,
is not having a life partner [6,15]. In addition to their lower
level of PA, older people who do not have alife partner are at
risk for becoming socially isolated, which often results in
feelings of loneliness. Loneliness is considered to be a
significant risk factor for negatively affecting the physical and
mental health of single older adults[16,17]. Promotion of PA,
preferably donewith others, in single older adultswith achronic
diseaseisnot only important from aphysical and mental health
perspective but also to stimulate participation in social life and
society [18-20]. Several studies have shown reciprocal relations
between PA and quality of life [21-23]. No international data
are available on what part of the population is single, as well
as older than 65 years and has achronic disease. Available data
in the Netherlands suggest that this group is alarge proportion
of the total population: in the age group of 65 to 84 years, the
percentage of people with a chronic disease (with or without
physical impairments) ranges between 78% and 93%; of the
people older than 65 years, 39% are single [24]. It is assumed
that the distribution of these characteristicsis not very divergent
from other Western countries. Stimulating PA is, therefore, of
major relevance in this group, not only because of the benefits
PA has for this group but also because of its proportion.

Previously, the computer-tailored Active Plus intervention
(hereafter named Active Plus50) was developed to increase PA
among people older than 50 years [25,26]. The intervention is
available with a printed or a Web-based delivery mode. Active
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Plus50 provides tailored advice 3 times: after the first
guestionnaire at baseline, after 2 months, and after the second
guestionnaire (3 months after baseline). Although Active Plus50
was effective in stimulating PA in its target population (ie,
people older than 50 years) [27,28], as well as in its
subpopulation of single older adults (older than 65 years) with
achronic disease that impaired them in their PA behavior, this
particular subpopulation often felt the intervention was not
sufficiently adapted to their specific needs and expectations
with regard to PA [25]. Furthermore, this subpopulation also
indicated that even when they are stimulated to be more
physically active, they often lack knowledge about their
possibilities to be physically active in their own surroundings,
given their impairment. Moreover, results of the qualitative
evaluation showed that this subpopulation would like more
opportunities for personal and social contacts in the program.
With these findings, it became apparent that the intervention
could remain asit wasfor the general target popul ation of people
older than 50 years, but that it needed adaptation for the specific
subpopulation of single older adults with a chronic impairment
in PA. This study describes how the proven effective,
evidence-based Active Plusb0 intervention, aimed at raising
and maintaining the amount of PA for people older than 50
years, was systematically adapted to better fit the needs and
characteristics of older adults who are single and have one or
multiple chronic physical impairments. To increase the chance
that the adapted intervention (hereafter named Active Plus6b)
will remain effective, the Intervention Mapping (IM) protocol
was used [29]. This study adds to the current knowledge on
adaptation processesfor existing interventions—abroad insight
in adapting existing interventions was established by combining
theory, previous research, and input from the target population
and health care professionals.

Methods

I ntervention Mapping Steps for Modifying an
I ntervention

When an evidence-based intervention is modified, it may lose
its effectiveness. Therefore, it is essential to carefully consider
which components of the intervention are crucia to its
effectiveness and, therefore, cannot be modified, and which
elements can be modified without changing the effectiveness
substantially. To develop new interventions and modify existing
ones, several models and protocols have been developed. A
well-studied and often used protocol is the IM protocol [29].
Compared with other models and protocols, IM enables the
developer of the intervention to take all the necessary steps to
develop or modify an intervention. The IM protocol for
modifying an existing intervention differsfrom the IM protocol
for developing new interventions. There are also 6 consecutive
steps, but the content of the steps is different from that of the
development model. The basic content of these steps, and how
they are executed specifically in this study, are stated below.

Step 1: Needs Assessment and Determination of Fit With
the Problem

In this step, alogic model for the problem is constructed, that
is, the problems for the target group regarding health, quality
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of life, related behavior, and environment are assessed. Step 1
should result in a description of discrepancies between the
problems asthey are seen in the existing intervention and in the
adapted intervention for the new (or in this study, a specific part
of the original) high-risk target population. A literature study
was conducted to achieve this goal in adapting Active Pluss0.
Furthermore, inputs from process evaluations from previous
studies on Active Plus50 were used.

Step 2: Defining a Logic Model of Change and Matrices

This step aims to determine whether performance objectives,
behavioral determinants, and change objectives of the original
intervention need to be modified to better fit the new target
population. The origina performance objectives resulting from
the development of Active Plus50 [26] are shown in Table 1.

Performance objectives consist of behavior that the target
population has to perform to reach the program objective. The
performance objectives can be regarded as specifications of the
program objective, that is, the ultimate goal of the intervention;
in Active Plus50, thisis enhancing and maintaining the amount
of PA.

Active Plus50 focusses on influencing behavioral determinants
as well as the perception of environmental determinants [26].
These are shown in Textbox 1.

Crossing the performance objectives with determinants results
in change objectives. Change objectives are the intervention
objectives that are specific for this intervention. The result of
step 2 according to IM should be a description of the change
objectives that have to be added to, altered, or removed from
the original program. To optimize the change objectives to the
target population, focus group interviews with the target
population aswell as a survey among health care professionals
were conducted.

One of the theoretical frameworks that was applied in the
original intervention [26] is the Theory of Planned Behavior
(TPB) [30]. TPB stipulates that behavior is the result of a
person’s intention, which is influenced by the following three
psychological factors: attitude, subjective norm, and perceived
behavioral control. Many proven effective interventions to
stimulate PA were based on TPB [31]. The I-Change Model

Table 1. Performance objectives (PO) of Active Plus50.

Boekhout et al

[32] is an adaptation of the TPB model. Compared with TPB,
the I-Change model considers more social influences than just
subjective norm, such as social support. As Active Plus65 also
has afocus on the social network of participants, the I-Change
model with its broader definition of social influence has been
applied in this adaptation of Active Plus instead of TPB.
Perceived behavioral control is called self-efficacy in I-Change
but to a large degree remains the same construct. To test the
opinions of the target group, the focus group questions were
based on the I-Change model. Two focus group interviewswith
participantswere conducted in January 2016. Each focus group
session lasted 2 hours, and 3 researchers acted as mediators (2
PhDsin Health Psychology and 1 M Sc student). The participants
were recruited via local organizations for older adults, patient
support groups for people with a chronic disease, agymnastics
club for older adults, and by distributing flyers in local
supermarkets. A semistructured focus group interview guide
was made, which contained a list of topics and open-ended
guestionsto be discussed, based on previous evaluations of the
Active Plus intervention [25], literature on behavior change
strategies[32,33], and literature on the diffusion of innovations
theory [34]. The focus group started with a broad opening
guestion per topic (eg, perceived barriers) and a priori defined
follow-up questions. Examples of questionsthat were presented
to the focus group participants are as follows: “what barriers
does a person as yourself with a chronic disease face, that a
healthy person does not face, when being physically active?’
or “what is your opinion on exercising together with other
people?’ Discussions were stimulated with the posing of new
open questions until no new input was attained. Of both focus
group interviews, audio recordings were made and transcribed
verbatim. The transcripts were thematically analyzed by the
first and second author, according to guidelines for content
analysisof focusgroups[35]. These guidelinesentail (1) getting
familiarized with the data, (2) generating initial codes, (3)
searching for themes, (4) reviewing themes, and (5) defining
and naming themes. Examples of themes were as follows:
barriersfor PA when being single and motivation to participate
in the intervention. The findings of the first and second
researcher were independently reviewed by thethird researcher.
After reaching agreement on the analyses, conclusions were
drawn.

Number Description

PO%1 Target population monitors their PAP evel.

PO 2 Target population indicates reasons to be physically active.

PO 3 Target population identifies solutions to remove barriers to being physically active.

PO 4 Target population decides to become more physically active.

PO 5 Target population makes specific plans to become more physically active.

PO 6 Target population increases their PA.

PO7 Target population makes specific plans to cope with difficult situations occurring while being physicaly active.
PO 8 Target population maintains their PA by enhancing their routine and preventing rel apses.

3PO: performance objectives.
bpA: physical activity.
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Textbox 1. Determinants of physical activity (PA), operationalized by the performance objectives, anong people older than 50 years.

e Awareness

.  Knowledge

o  Commitment

« Attitude

o Sdf-efficacy

« Intrinsic motivation

o Intention

« Action planning

«  Coping planning

«  Relapse prevention skills
B Habit

«  Socid influence

«  Perceived socia environment or having an exercise partner

«  Perceived physical environment

Furthermore, to optimize the match of the change objectivesto
the new high-risk target population, a survey among
physiotherapists was conducted. It was conducted in the same
municipality where the evaluation of use, appreciation, and
effectiveness of the altered intervention was to be studied. By
incorporating the opinion of physiotherapists, the knowledge
and experience of health care experts concerning PA for older
people with a chronic disease was added. Health care
professionals have practica experience with the target
population and may provide additional, more qualitative
information than aliterature study alone. This provided insights
into which chronic disease needs specia attention regarding
PA, what type of PA is not recommendable, and how to
communicate the content of advice messages. The survey was
performed using a questionnaire that was sent by email. The
guestionnaire was sent to all 35 physiotherapists who were
registered in the municipality of Heerlen, the Netherlands. The
first question was to rate the necessity of a tailored PA advice
for each of the most prevalent chronic diseases in the
Netherlands, such as arthritis, cardiovascular pathology, lung
disease, rheumatism, diabetes, cerebrovascular incidents, severe
backaches, osteoporosis, and overweight [36]. The importance
wasrated on ascale of 1 (not important) to 10 (very important).
Per the chronic disease, the physiotherapists were asked to state
the three most recommendable types of PA, and the three types
of PA that are not advisable.

Step 3: Selection of Theoretical Methods and Practical
Applications

Inthisstep, it isnecessary to make surethat there are appropriate
and sufficient methods for all the change objectives. For all the
essential methods, it needs to be ascertained that they are
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properly addressed with appropriate practical applications. One
of those essentials upon which Active Plus50 is based is
computer tailoring. Computer tailoring isamethod that assesses
features, beliefs, behavior, etc, of the individual participant by
using questionnaires upon which a computer program
independently produces feedback. The computer program is
based on if-then a gorithms and deducts the appropriate advice
messages from a message library. These messages are
subsequently combined in atailored advice letter. In computer
tailoring, the feedback is optimally tailored to the persona
characteristics of the participant. The advice messages that
single older adults with a chronic disease receive, therefore,
need adaptation. The effectiveness of computer tailoring in
Active Plus50 has been demonstrated [27]. Apart from computer
tailoring, various other theoretical methods and practical
applications are used in Active Plus50. As they form the
constructional base of the intervention, these have been
maintained [37]. Examples of the applied theoretical methods
and applications are shown in Table 2.

When the core of the change objectives remain the same, no
new theoretical methods and practical applications need to be
added inthis step. Theresult of thisstep should be adescription
of the theoretical methods and practical applications that need
to be added, that need to be deleted, or that must be retained.

Step 4: Producing Programs

In the fourth step, all the information gathered from step 1 to
step 3 is combined. At this moment of the invention
modification, it has been established that the program objectives
and methods are appropriate. In step 4, the materials, timeframe,
and preferred delivery channelsare analyzed. This should result
in the modified intervention program.
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Table 2. Examples of theoretical methods and practical strategiesin Active Plus50.

Boekhout et al

Intervention components

Print-delivered

Web-based

Determinant Theoretical method  Practical strategy

Motivation Social modeling Provide role model stories
about intrinsic motivesto be
physicaly active.

Awareness Self-monitoring Encourage monitoring of

own behavior

Perceived socia en-
vironment or having
asports partner

Linking membersto
networks of people

Provide opportunity to con-
tact others

Invite to formulate action
plans

Action planning Active learning

Picture of similar individuals (same
age group and gender) with quotes
about their (intrinsic) motivation to
be physicaly active

Logbook schemeto write down their
own behavior. An example wasin-
cluded in the advice. An empty form
was attached to the advice.

Post cards to invite someone to be
physically active together, attached
to the advice

Weekly schemeto writedown plans
to be physically active (when, what,
where, and with whom). An exam-

plewasincluded in the advice. An

empty form was attached to the ad-
vice

Short video of similar individuals
(same age group and gender) who
tell about their (intrinsic) motivation
to be physicaly active

Logbook schemetowrite down their
own behavior. An example wasin-
cluded in theadvice. An empty form
(PDF format) could be downloaded
from the website.

E-cards on the website to invite
someone to be physically active to-
gether

Weekly schemeto write down plans
to be physically active (when, what,
where, and with whom). An exam-
ple was included in the advice. An

empty form (PDF format) could be
downloaded from the website.

To achieve this goal, the existing program materials were
discussed in the focus groups with the target population. Their
opinions and suggestions regarding the intervention materials
of Active Plus50 were identified. The first focus group was
presented with the original program materials from Active
Plus50; their remarks were used to adapt the program materials.
The adapted materials were then presented to the second focus
group, after which final adaptations were made. The materials
that were presented in both focus groups were as follows: (1)
the part of the questionnaire that focuses on physica
impairments. As the intervention targets people with chronic
diseases, itisimportant to get agood insight into which chronic
diseases are present, and into the related impairments; (2) abar
graph showing the PA of the participant and the daily
recommended PA of the Dutch population in the relevant age
category. Thetarget population, however, only consistsof single
people with a chronic disease, who have a lower level of PA
than the general population. It was studied whether comparing
the PA behavior of the new target population with the PA
behavior of the general population within a bar graph was
possibly perceived as unfair because chronic disease impairs
PA; and (3) amodeling text. A method that is frequently used
in Active Plus50 is modeling, for example, a video of a role
model performing the targeted behavior. A parameter for the
effectiveness of modeling is that the participant is able to
identify himself with the role model. Therefore, we examined
whether thisidentification still matched with the specific target
popul ation.

Step 5: Development of an Adaption and | mplementation
Plan

The main focus of step 5 is to plan the adoption and actual
implementation of the intervention. One of the actions in this
step was to ask the participants of the focus groups about their
opinion on the recruitment material s of the Active Plus program.
Discussed materials included a personalized letter in which
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people are invited to join the program and a flyer containing
information about the program. The questions for the focus
groups were based on the diffusion of innovations theory by
Rogers[34].

According to this theory, there are several features of
innovationsthat indicate decisively whether the innovation will
actually be used. These features are relative advantage,
trialability, observability, compatibility, and complexity. The
relative advantage of the intervention, for example, was
addressed by asking participants whether the invitation letter
and flyer explained the benefits of Active Plus65 compared
with existing PA programsclearly. Oneway in which trial ability
was addressed was by assessing whether the participants
understood that they could participate in the program for free
and could stop at any time. Whether observability was addressed
properly was, among other questions, checked by asking whether
the member of the focus groups expected that the results of the
program would be visible among participants who had already
joined the program. By asking whether there are elements in
theletter or flyer that made the program sound too difficult, and
that might deter them from joining the program, the perceived
complexity was checked. One way in which compatibility was
investigated was by asking whether the participants thought,
based on the information they read in the implementation
materials, that they could easily fit the program into their
existing routines, and whether they disliked elements in the
program.

Step 6: Development of Evaluation Design

Inthisfinal step, a plan was devel oped by which the evaluation
for effectiveness and use of the altered intervention can be
determined. Evaluation will progress into 2018 and contains,
among other elements, conducting a longitudinal study on the
level of implementation. The main outcomethat will be assessed
is the difference in the amount of PA between the baseline
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measurement and at 3 and 6 months. The relationship between
socia network, feelings of loneliness, and PA over time will
also be assessed. Furthermore, an evaluation study will be
conducted on the differences in the characteristics of the
participants in relation to entry channel (Web-based or
paper-based), on dropout, and on effects.

Ethics Approval and Consent to Participate

This study was reviewed and approved by the Committee for
Ethics and Consent in Research of the Open University of the
Netherlands (reference number: U2016/02373/HVM). Trid
registration was not applicable as this study does not report on
the results of an intervention. Participants provided written
informed consent to participate in the study.

Results

In the Methods section, the theoretical processes of the IM
protocol, and the way these were addressed in this research,
were stated. Theresults and practical implications of these steps
are presented in the Results section as per the individual step
of the protocol.

Step 1: Needs Assessment and Deter mination of Fit
With the Problem

Literature shows that at older age, the majority of the people
have a chronic disease. In Europe, 43% of the peoplein the age
group of 55 to 64 years has one or more chronic diseases; this
increases from 53% (64-74 years) to 64% (75-84 years) to 69%
(>85years) [38]. Themost prevalent are cardiac disease, chronic
pulmonary disease, and diabetes mellitus. Peoplewith achronic
disease have an enhanced risk of developing another chronic
disease, that is, multimorbidity [39,40], which worsens the
health situation. The prevalence of multimorbidity isincreasing
significantly sincelast decade, not only because of the aging of
society but also because of changesin lifestylerisk factors, such
as a lack of PA [41]. Enhancing or maintaining health is,
therefore, at least equally important for the specific high-risk
target population of Active Pluse5 asfor the original population
of Active Pluss0.

Inthe age group of 50 to 59 years, 16% of the general population
report having a mobility limitation that impairs them in PA.
This percentage increases from 25% (60-69 years) to 37%
(70-79 years) to 61% (>80 years) [42]. In general, people with
achronic disease are less physically active than healthy people
[43,44]. Chronic diseases commonly cause mobility limitations
that form impairments regarding PA. People with a chronic
disease may be between 1.2 and 2.7 times more likely to have
a mobility disability compared with those who do not have a
chronic disease [45]. Not only the mobility limitation in itself
but also the fear of pain or fear of injury are related to a low
level of PA for older peoplewith achronic disease[46,47]. The
World Health Organization [1] recommends that all adults,
regardless of age or the presence of a chronic disease, should
perform a minimum of 150 min per week of at least moderate
to intensive PA. The main behavioral target and primary aim
for Active Plus6b is stimulating participants to reach alevel of
PA that meets this recommendation. Thisisthe same asin the
origina intervention, although the point of departure with
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respect to PA differs substantially in the adapted target group,
where all participants have one or more chronic diseases.

Apart from the limitationsthat are specific for older adultswith
achronic disease, age in itself comes with limitations, such as
impaired eyesight or hearing, which can interfere with PA
[6,48-50]. In addition, here the aim with regard to PA is the
same in Active Plus50 and Active Plust5; however, the target
population in Active Plusb5 possesses some characteristics that
require arefinement of the intervention.

Another significant feature of older adults, who are less
physicaly active, isthe absence of alife partner [6,15]. Single
older adultsare at risk for becoming socially isolated, especially
bereaved older people[51-53]. Living a oneand social isolation
often results in feelings of loneliness [54]. Loneliness is
considered to have a significant negative influence on the
physical and mental health of older adults[16,17,55]. Feelings
of loneliness increase with age—the highest percentages of
people who are lonely are older than 65 years [56-58].
Participating in PA, when donewith others, isaway to decrease
loneliness as it stimulates social contacts [59,60]. From this,
the secondary goal of Active Plus65 is derived, which is
stimulating PA together with other people.

The literature study, thus, reveals that the health problems and
the related health behavior targeted by the original intervention
(Active Plush0) are at least equally relevant for the target group
in Active Pluse5, which is a specific segment of the target
population in the original intervention. The main aim of the
original intervention, that is, to raise and maintain the level of
PA, remains the same; however, an additional emphasiswill be
put on being physically active with othersto increase the social
network.

Step 2: Logic Model of Change and Matrices

The needs assessment (step 1) has revealed that Active Plus65
aims to increase and maintain the PA of single people older
than 65 yearswith achronic disease. Asthis primary behaviora
outcome of Active Plus65 isthe same asfor Active Pluss0, the
performance objectives (as previously shown in Table 1) in
both interventions are identical. The secondary behavioral
outcome (ie, to stimulate PA with others) is enclosed in the
existing performance objectives. For example, in the second
performance objective (ie, the target population can indicate
reasons to be physically active), one of the reasons to be
physically active could be that it enables one to engage with
other people when being active with others. Another example
can be found in the third performance objective (ie, the target
population identifies solutions to remove barriers to being
physicaly active); finding astimulating partner to be physically
active with can be a solution to remove a barrier.

Inthe Active Plus50 intervention [ 26], important psychol ogical
determinants have been established that need to be addressed
to stimulate PA. Three major characteristics can be identified
inwhich the target population of Active Plus65 differsfrom the
original Active Plus50 population; these characteristics can
change the impact of the established determinants. The first of
these is that the entire target population of Active Plust5 has
one or more chronic diseases, whereas in Active Plus50, only
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45% of the participants reported having a chronic disease [27].
The number of chronic diseases, the physical limitations, and
fatigue caused by the chronic disease can influence the amount
of PA as well as the determinants [10,11,44,46]. The second
characteristic is that the target population of Active Pluse5
consists entirely of single people; in Active Pluss0, only 21%
of the participants were single. The social support of a partner,
family, or friends aswell asthe available practical support they
provide, such as having a sports companion, is known to
influence PA [52,60,61]. The third characteristic in which the
new target population differs from the origina population is
age; in Active Plus50, 37% of the participants were older than
65 years, whereas in Active Plusg5, this will be 100%. With
regard to age, experience with PA in the past, as well as
perceived level of fithess and general fitness (eg, impaired
eyesight, ie, not chronic diseases) may have an effect on PA
[43,62,63]. The potential influence of these characteristics on
PA has been endorsed by the research of Peels et a [37] on
Active Pluss0, which showed that especially single older people
with a chronic disease expressed the need to receive more
information about PA with their specific chronic disease, and
the need for more personal interaction when being physically
active.

Considering these characteristics, it is concluded that the
determinants in Active Plus50 and Active Plus65 are identical
but that the relative importance of the determinantsis different.
People with a chronic disease, for example, can develop afear
of PA as aresult of pain avoidance beliefs [10,11,43,46]. The
personal determinant attitude, under which pain avoidance
beliefs can be categorized, therefore, has a relative higher
importance than it hasin Active Plus50.

Asthe performance objectives and determinants are comparable
in the Active Plus50 and Active Plus65 intervention, the
intervention did not require major adaptations in overall
structure. The change objectives did require further refinement
astherelativeimportance of the determinantsisdifferent. These
refinements were established by the interviews with the focus
groups and by the input from the physi otherapists as described
below.

Focus Groups

The features of the 14 participants who took part in the focus
groups are shown in Table 3.

Table 3. Features of the focus group participants.

Boekhout et al

By conducting focus group interviews, the opinions, wishes,
and preferences of the target group were taken into consideration
in the adaptation of the intervention, that is, in specifying the
change objectives. Focus groups interviews were also used in
the development of the original intervention [26]. According
to literature, two focus groups are needed to discover the large
majority of relevant themes[64]. By also including people who
did not comply with the characteristics of thetarget group, such
asmarried people and people without achronic disease, potential
differences of opinion between the target group and nontarget
group could be identified and discussion could be stimulated.
The questions for the interviews were based on the
I-Change-model [32,33], and special attention was given to the
characteristics that are stated above.

Attitude

The mgjority of the participants expressed that everyone can be
physically active to some degree:

| exercise more now that | have a chronic
impairment...| live more conscious now.

They aso expressed the opinion that some people stop
exercising because they experience pain because of performing
their exercises in the wrong way. The reasons why the
participants started exercising were diverse, such as for the
exercise in itself or for the social contacts with other people
during exercising:

Someone who listensto you...I really need that.

On the other hand, the participants indicated that they know
people who are hesitant to join an exercise group because they
do not feel comfortable to socially engage with people they do
not know:

Getting out and making contact with new people...|
really had to learn that again after my husband died.

Self-Efficacy
The participants thought that most people do not exercise

because they just do not know that there are simple exercises
that one can do and, therefore, do not exercise at all:

Some simple exercises that | could do in my own
house would be really helpful.

Characteristics Focus group 1

Focus group 2

Gender
Male, n 1
Female, n 7
Marital status
Married, n 4
Widowed, n 4
Mean age in years (range) 72 (62-83)
Participants with chronic disease, n 6

3
3
78 (70-94)
3
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Table 4. Example of opinion of focus groups and resulting change in intervention.

Determinantsof PA?  Opinion focus groups

Recommended change in intervention

Attitude

Future benefits are an important reason for PA

Possible contacts with others are an important reason for

PA

Lack of knowledge about PA possibilitiesis why people

do not exercise

Fear of pain deters people from PA

Self-efficacy Pain when exercising makes PA difficult

Facilities not accessible for those without a car

Fear of reaction by others when joining an exercise club

Social influence Fear of going outside when it is dark

Lack of desireto engage in socia contacts

Fear of initial contactsif joining an existing PA group

Walking and cycling are unpleasant because of busy streets

Stressing that not only outdoor activities are relevant but that per-
forming PA at home can also be beneficial

Stressing that PA is beneficial for long-term health

Stressing that PA can be away to interact with others

Adding alist of local venues and providing specific information
on PA that can be done together with others

Encouraging people to seek advice from their physiotherapist or
general practitioner so they can be reassured that the pain does not
have to be harmful

Adding information that painisnot necessarily bad and information
on PA exercises that are less painful so people feel confident.

Stressing that there are exercises to do at home, or nearby with a
list of local venues

Stressing that everybody feels awkward the first time but that it
becomes easier soon

Stressing possibility to ask afriend to join them or to exercisein
day time

Stressing that PA with someone else can be a pleasant way to
combine sportsand socializing and that after thefirst time, exercis-
ing in agroup becomes less awkward

Using modeling to let arole model tell that they were hesitant to
join aPA group but that they were pleasantly surprised by the
welcome

3PA: physical activity.

Finding initial contacts with others is awkward when joining
an exercise group for the first time; it may deter people from
PA with others. About half of the participants said that alot of
venues where you can exercise are difficult to reach for older
people, because you need a car to get there (and they often do
not drive anymore). Some do not feel physicaly fit to walk
alone to the exercise facility or consider their surroundings not
safe enough, especially after dark:

| really do not want to get into trouble, so | stay
indoors in the evenings.

Social Influence

The participants who had lost their partners referred to the
challenges of joining social activities again after bereavement
and that personal support from friends and family is essential
to get on with life. They expressed that they joined an exercise
group for social contacts rather than for the exerciseitself. The
participants also referred to people who seem to be lonely but
not able to take action and socialize again:

They just don't seem to be able to take action, no
matter how much effort you put into them.
According to the participants, it is very difficult to reach those
people or to stimulate them to join exercise clubs. Not having
a partner aso has some practical barriers, such as having no
one to bring you to an exercise venue:
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Going placesis difficult now that | am dependent on
public transport.

Table 4 provides the most relevant results of the focus group
interviews.

Survey of Physiotherapists

Of the 35 physiotherapists who were invited to participate, 10
physiotherapists completed the questionnaire; known reasons
for nonresponse were lack of time or no longer being active as
physiotherapists. The physiotherapists indicated that
cardiovascular problems, lung diseases, and rheumatism resulted
in the largest barriers for being physicaly active.
Cerebrovascular incidents, diabetes, severe backaches, and
osteoporosis represented the second most important diseases,
and overweight and arthritis the third. This information was
used to determine the seguence in which advice on being
physically active with a chronic disease was presented, that is,
if a participant had multiple diseases, the participant only
received tailored information on a maximum of three chronic
diseases, and the disease for which a tailored advice is most
important (ie, resulted in the largest barriersfor being physically
active, as defined by the physiotherapists) is presented first.

The physiotherapists were asked to give top three types of PA
that were to be recommended, and PA that were to be
discouraged, per chronic disease. There was a large diversity
in the kind of PA that was recommended per chronic disease;
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this was also the case for nonrecommendable forms of PA. As
reason for this diversity, al physiotherapists indicated that a
standard PA advice cannot suffice because of variability of
complaints within a chronic disease and degrees of severity.
Moreover, the physiotherapists explained that a lot of people
have more than one chronic disease, and types of PA that are
beneficial to one chronic disease may be harmful to the other
chronic disease. In addition, older people generally have other
issues, such as poor eyesight or balance, which might impair
being physically active more than the chronic disease in itself.
Apart from these physical matters, the physi otherapists express
the opinion that other matters can interfere with PA, such asthe
level of insight that people havein the seriousness of the disease,
the fear of pain, and the amount of PA earlier in life. However,
these matters need not to deter people from being physically
active by focusing on the possibilities instead on the barriers.
Thisfeedback from the physiotherapistsresulted in an increased
prudence in advising participants to become more physically
active; participants were, therefore, additionally advised to
contact a physiotherapist or general practitioner when in doubt
about their PA potential.

On the basis of the input from the focus groups with the target
population and results from the survey among physiotherapists,

Boekhout et al

the existing change objectives of Active Plus50 [26] were
refined for the more specific high-risk target population of
Active Plus65. Table 5 shows examples of existing and new
change objectives.

Step 3: Theoretical Methodsand Practical Applications

No new theoretical methods and practical applications have
been added, asthe methods and applications used inthe existing
intervention already had been proven effective [27], and only
needed more specific targeting to the population. Computer
tailoring remained the core of the intervention; single older
adultswith achronicimpairment in PA received adapted advice
texts, whereas participants from other subgroups received the
original advicetexts. The practical content, therefore, has been
refined to better meet the demands of the specific target
population. Thisisdiscussed in step 4.

Step 4: Producing Programs

The questionnaire that the participants in Active Plus50 have
tofill inisthe core of theintervention, asit forms the input for
providing tailored advice; this questionnaire was, therefore, also
used in Active Plust5. All questions have been carefully
reviewed to determine whether they matched the adapted change
objectives.

Table 5. Examples of change objectives (COs) in the original and adapted intervention.

Performance objectives Determinants

Attitude

Action planning

Self-efficacy Knowledge

2. Participant indicates rea-

! €& Original CO% participant
sonsto be physically active

feels positive about being
sufficiently physically active

Adapted CO: participant
feels positive about being
sufficiently physically active
evenif they sometimesexpe-
rience pain

Origina CO: participant
knows about the health ben-
efits of sufficient PAP

Adapted CO: participant
knows about the health ben-
efits of sufficient PA specif-
icaly for people with a
chronic disease

3. Participant identifies solu-
tions to remove the barriers
to being physically active

5. Participant makes specific
plansto become more phys-
icaly active

Original CO: participant
feels positive about making
plansto increase their PA

Adapted CO: participant
feels positive about making
plansto increase their PA
and to incorporate othersin-
to their plans

Original CO: participant
makes specific plansto re-
move barriers to being
physically active

Adapted CO: participant
makes specific plansto re-
move barriers to being
physically active and to in-
corporate othersinto their
plans

Original CO: participant
makes specific plansto in-
crease their PA

Adapted CO: participant
makes specific plansto in-

crease their PA activitieson

their own aswell aswith
others

Original CO: participant
feels confident about being
able to take away the barri-
ersto being physically ac-
tive

Adapted CO: participant
feels confident about being
ableto take away the specif-
ic barriersfor chronically
impaired

Origina CO: participant
knows how to identify diffi-
cult situations and know
manners to take away these
barriers

Adapted CO: participant
knows how to identify situa-
tions that are specificaly
difficult for single people
and knows manners to take
these barriers awvay

8CO: change objectives.
BpA: physical activity.

http://www.researchprotocols.org/2017/11/e230/

JMIR Res Protoc 2017 | vol. 6 | iss. 11 |€230 | p.239
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Table 6. Examples of changesin practical content.
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Determinant Theoretical method  Practical strategy Practical content
Active Plus50 Active Plust5
Attitude Feedback Provideinformationonpros General information on Adding moreinformation on being physical-

and cons

Improve knowledge

Socia influence Facilitating Stimul ate participants to
seek partners for PA
Self-efficacy Socia modeling Provide role model stories

about difficult situations and
how to cope

ly active with specific impairments by
adding fact sheets about the recommended
kind of PA per chronic condition

benefits of PA?

Confirming that fear of pain can influence
commencing PA but that there are special
activitiesthat can be done with aminimum
level of pain: aspecific suggestion is added:
for example, a person with arthritisis ad-
vised to join aloca swimming club for
people with their impai rment

General statementsin tai-
lored advicethat PA ismore
entertaining when donewith
apartner

Adding more information on local sports
clubs and local patient support groups

Adding advice that PA is apossible way to
engage with other people

Adding possibilities on the Active Plus65
website to look for a PA buddy

Adding a brochure of social activities for
older peoplethat are organized in the munic-
ipality

Video and pictures of people exercising
aone were replaced by comparable people
exercising in agroup

Picture or film of similar
others (same age group and
gender) with quotes about

The peersin the pictures and film were re-
placed by older people

Lesspicturesand filmswith people cycling,

how they coped with asimi- S ;
lar perceived difficult situa- ascycling isoften too challenging for older
tion adults, but more with people walking

Content was added in the advice, which ac-
knowledges that it may be awkward to join
an exercise club for the first time but that
these feelings diminish soon

3PA: physical activity.

In the questions where participants score positive and negative
attributes of PA, additional itemswere added, based on the new
change objectives. An example of a positive attribute is “PA
brings me in contact with others’ and an example of a negative
attribute is“1 avoid PA because of the pain | anticipate.” In the
message library, corresponding advice messages were added.
For example, those participants who avoid PA because of
anticipated pain receive an advice message on coping with
unavoidable pain. In addition, questionswere added to determine
theloneliness experienced. In themessage library, corresponding
advice messages were added to emphasize the positive effects
of being physically active with others. Furthermore, questions
were added to check whether participants used devices such as
walking sticks; considering the older age of the participantsin
Active Plus6b, tailoring to being physically active with those
devicesisappropriate. For these peopl e an advice message was
added to the message-library explaining that PA with these
devicesispossible.

For al the advice messages of Active Pluss0, it was checked
whether they matched the target population adequately. First,
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text about being physically active with a spouse, for example,
was removed. Furthermore, modeling videos, pictures, and
voice-overswerereplaced by content with age-matched persons,
that is, people older than 65 years. When making these new
videos and pictures, the emphasis was put on people who were
exercising with others instead of aone. In the new modeling
content, mainly walking was illustrated instead of cycling as
walking can generally be done better and is safer at older age
than cycling.

The adequateness of the intervention materials was further
studied by presenting the participants of the focus groups with
the following: (1) the part of the questionnaire that addresses
physical impairments; (2) a bar graph showing the PA of the
participant, the average PA in their age category, and the daily
recommended PA; and (3) a modeling text. Focus group
participants were asked to fill in the questionnaire to detect
problems in the intervention or tailoring questionnaire. Half of
the participants in the focus groups experienced difficulties
while filling in the questionnaire, resulting in the redesign of
this part of the questionnaire.
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Table 7. Examples of feedback from focus groups and modifications to original Active Plus program.

Results focus group Objective or strategy

Modifications

Introduction letter is not clear about Web-based
and printed possibilities

Identity of sender of introduction letter isnot clear

Kick-off meeting is considered to be interesting

Raising participation levels by giving people a
choicein the delivery method of theintervention

Emphasizing importance of the intervention by
making clear that the sender is the municipality

Giving information about the program and giv-
ing opportunity to meet others

Rewriting the introduction letter so that the
choice between Web-based and printed is clearer

Having theletter signed by the principal council
member of the local municipality

Organizing akick-off meeting for potential par-
ticipants

The bar graph was shown and the focus groups were questioned
to check whether they could interpret the bar graph correctly.
Themajority of the participantswere not ableto do so; therefore,
awritten explanation was added to the bar graph. The modeling
text was also presented to the focus groups. Four participants
found the text inspiring. One participant interpreted the text that
PA could cure achronic disease; therefore, the text wasrefined.
In Table 6, examples are given of how the comments from the
focus groups were used to adapt the practical content of Active
Pluseb.

Step 5: Implementation

During the focus groups, participants were presented with the
following recruitment materials for the program: (1) a
personalized letter in which people are invited to join the
program, (2) aflyer containing information about the program,
and (3) information on a kick-off meeting. The flyer was
considered to be clear and mativating, but all participantsfound
the letter confusing and not arousing interest in the program.
After the first focus group, the letter was altered and presented
to the second focus group. In this group, the letter was
considered to be clear and motivating. The participants were
al so asked whether they would participate in akick-off meeting
of the program where they could receive more information on
the program and meet other participants; this produced positive
reactions. In Table 7, examples of the aterations in
implementation material s after conducting the focus groupsare
given.

Step 6: Planning Evaluation

To complete the systematic adaptation, aplan for the evaluation
of the intervention was devel oped. For this, alongitudinal study
will be conducted in one Dutch municipality. All citizens who
areregistered assingle and are 65 years or older will beinvited
to participate in Active Plus65 (N=6751). The invitation |etter
will makeit clear that the program isespecially targeted at single
older people with a chronic disease.

The primary outcome is the difference in PA between baseline
and 3 and 6 months. The amount of social contacts and
perceived feelings of loneliness will also be measured.
Furthermore, possible moderators or mediators of the results
on the primary outcome will be assessed, such as age. To
compare the effects on PA of the altered intervention with the
proven effective intervention, data on participants in Active
Plus50 will serve as a reference group. The evaluation of the
intervention will also focus on the relationship between the
demographics of the participants of Active Plus65 and
characteristics such as participation in the Web-based and paper
version aswell as attrition ratios.

http://www.researchprotocols.org/2017/11/e230/

Discussion

Principal Findings

The aim of this study was to describe the systematic
development of acomputer-tailored eHealth intervention aimed
at increasing PA for single people ol der than 65 yearswho have
a chronic disease. This intervention, Active Plus65, was
developed by adapting the proven effective PA intervention,
Active Plus50 (for the general population older than 50 years),
to better fit the abovementioned narrower target population.

It is concluded that even when the new target population is a
sizable segment of the original target population, the original
proven effective intervention may not optimally fit the different
subpopulations. Therefore, the original intervention needed
enhancement to achieve this. The necessary adaptations were
performed in a systematic way by using the IM protocol [29]
to ensure that both theory and empirical evidence are encased
in the intervention. The intervention will be evaluated in a
longitudinal study by comparing the adapted intervention with
the original intervention.

Methodological |ssues

As adapting interventions in a systematically planned way
increases the likelihood of effectiveness, the use of the IM
protocol increases the chance that the adapted intervention will
still demonstrate effectiveness. It enablesthe devel oper to retain
the componentsthat are crucial to the effectiveness by carefully
considering the elementsthat can be modified without lowering
the effectiveness substantially. Another strength of this study
is that it combines data gathered from existing research, from
focusgroups, aswell asfrom health care professionals. Different
anglesand interests could, therefore, beincorporated; limitations
when using each of these research methods separately are thus
overcome.

However, there are some limitations for the approach we used
within this research that need to be considered. First of all,
selection bias in the focus groups might have occurred as those
who participated may not have been the most optimal
representatives for the target population. The majority (57%)
of participantsin the focus groups consisted of the members of
agym club who are possibly more physically active than others
of their age and more willing to participate in joined activities.
However, 64% of them had one or more chronic diseases by
which representativeness issues were balanced. By adding
information from a literature study and from health care
professionals, potential representativeness issues were also
overcome. The latter have an expert opinion on PA for
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chronically ill older adults and, moreover, have practical
experience with their PA behavior. Furthermore, as the main
goal of the intervention is to raise the level of PA, preferably
together with others, the opinion of people who already are
physicaly active is of major interest.

Another matter to consider is that recommendations for the
advised amount of PA for people with a chronic disease are not
totally clear yet because of a lack of scientific evidence. For
this reason, the focus in Active Pluse5 is put mainly on
increasing PA, and not on achieving an advised amount. The
planned effect evaluation will, therefore, not be ableto compare
the effects with a generally accepted norm.

Furthermore, there are some practical mattersto consider when
applying the IM protocol to adapt an existing intervention. First
of al, even when not designing a new intervention, but merely
adapting an existing intervention, IM is a process that is
time-consuming, which should betaken into account in planning
human resources and applying for funds. Although we have
been ableto systematically follow the IM procedure compl etely,
alack of time or resources could potentially result in researchers
skipping elements of IM. Second, another challenge was to
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adequately limit the information that was added to the
intervention for the specific target population to prevent an
overload of advice. By adding information on being physically
active with others or on being physically active with a chronic
impairment, a constant balance had to be made between what
to add and what could possibly be deleted. The IM protocol for
adapting interventions does not specifically seem to addressthe
issue of potential information overload. Third, although IM
describes the genera tasks for each step of adapting an
intervention, a practical elaboration on how these matters can
be addressed islacking. Adding thisinformation to the protocol
might form a practical and valuable guideline for researchers.

Conclusions and Further Research

Notwithstanding the abovementioned limitations, it is concluded
that this paper provides valuableinformation for the process of
adapting lifestyleinterventions. The next phasein the adaptation
processisapilot testing of the adapted intervention, which may
result in further refinement. After this, alongitudinal study of
the implementation results will be conducted. If the effects are
similar to the original Active Plus50 program, which has been
proven to be effective, Active Plus65 will be implemented on
abroader scae.
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Abstract

Background: Longitudinal studies of women's health often seek to identify predictors of good health. Research has shown that
following simple guidelines can halve women’s mortality. The ongoing Australian Longitudinal Study of Women’s Health
(ALSWH) shows that Australian women are getting better at reducing their smoking and alcohol use, and are generally diligent
about attending recommended health screenings, but are becoming less successful at dealing with obesity. There are communities
of women who live unusualy healthy lives (Rosetans, Seventh-Day Adventists, traditional Japanese women), but their lifestyles
are unlikely to be adopted widely. Universal Medicine (UM) is a complementary-to-medicine approach that emphasi zes personal
empowerment and the importance of menstrual health symptoms.

Objective: Thissurvey investigates whether the approximately 500 women associated with UM exhibit health status significantly
above the norm. As part of this investigation, questions for a newly developed menstrual attitudes questionnaire will also be
evaluated.

Methods: A quantitative cross-sectional survey of women in a UM cohort was designed with the help of three focus groups of
women at threelife stages: in menses, peri-menopausal, and menopausal. The menstrual attitudes portion of the survey incorporates
theinsights of these women regarding femal e health issues. The survey also includes 41 questions taken from the AL SWH. Focus
groups generated additional questions about symptoms experienced and attitudes toward female health issues. AL SWH questions,
including arange of health scaleslike the Short Form 36 (SF-36), Center for Epidemiol ogic Studies Depression Scale, Perceived
Control Scale, Kessler Psychological Distress Scale, and the Multi-1tem Summed Scorefor Perceived Stress, along with questions
about experienced major health events, were investigated and incorporated if considered suitable. At the time of publication of
this protocol, data collection has been compl eted.

Results. The validity of the menstrual attitudes questionnaire will be evaluated with Cohen’s kappa. AL SWH respondents and
UM participants will be compared, using unweighted regression or regression weighted or normalized by age, education, and
interest in alternative treatments (to increase comparability), asappropriate. Analyseswill determine whether UM-rel ated variables
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(being a UM participant, length of UM participation, number of UM events attended) are associated with: differences in the
number of major health events and health symptoms experienced; SF-36 physical and mental health scores; body mass index;

and consumption of alcohol, tobacco, sugar, salt, caffeine, and dairy.

Conclusions:

If women in the UM cohort are truly in substantially better health than the norm, further investigations may be

worthwhile to see whether UM plays a causal role, and whether the women's practices are generalizable.

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2017;6(11):€234) doi:10.2196/resprot. 7993

DERR1-10.2196/7993

KEYWORDS

women'’s health; survey; public health; menstruation questionnaire; SF-36; ALSWH; Universal Medicine; preventive medicine;

health care costs

Introduction

Various behavioral dimensions are strong predictors of health
for both women and men. One study identified seven behaviors
as being of hedth significance in a cohort of 6928
46-to-70-year-old people from Alameda county (near San
Francisco, California) who were followed from 1965 to 1984:
(1) not smoking; (2) using alcohol moderately (if at al); (3)
exercising at least moderately; (4) sleeping 7 to 8 hours each
24-hours; (5) maintaining moderate weight; (6) eating regular
meals; and (7) eating breakfast [1,2]. Respondentswho reported
performing six or seven of these behaviors had less than half
the mortality, and those who performed four or five of the
behaviors had approximately two-thirds the mortality, compared
with those who performed fewer than three [1,2].

Exemplary Populations

There are groups of people who have been documented as
having unusually healthy profiles, including the inhabitants of
the smal American town of Roseto, Pennsylvania [3],
Seventh-Day Adventists [4], Japanese living a traditional
Japanese lifestyle [5], and senior Whitehall (United Kingdom)
civil servants[6].

In Roseto, people were living according to traditional Italian
roles, where residents tended to have very strong community
ties. Thediet of this population was nutritionally poor, and many
did hard and dangerous work in a slate quarry, but their heart
disease morbidity and mortality were much lower than those of
inhabitants of surrounding towns [3]. Seventh-Day Adventists
have lower coronary heart disease rates and lower rates of many
cancers, among other heath indicators, but they are a
traditionalist Christian offshoot with strict rules [4]. Strict
hierarchies were, and are, an important feature of Japanese life
[7]. The better health of high-level British public servants may
simply be evidence that those with better general habits are
better ableriseto higher positions[6]. Therefore, none of these
four groups is without its limitations in terms of producing
lifestylesthat the general population would belikely to embrace.

Women-Specific Research

A 1999 report that investigated the inclusion of women in
various types of medical research found that in
nongender-specific  research, women  were vastly
underrepresented as research subjects[8]. Rodin and colleagues
[9] have contributed significantly to the understanding of

http://www.researchprotocols.org/2017/11/e234/

women’s health concerns, which differ from those of men. These
researchers described women-specific health concerns such as
hysterectomy, dysmenorrhea, caesarean section, amost all
incidences of breast cancer, and some concerns not exclusively
(but primarily) relevant to women, such asrheumatoid arthritis,
lupus, osteoporosis, and eating disorders [9]. It has also been
documented that 70% of psychoactive medications (eg,
antidepressants, tranquilizers) are prescribed to women [10],
and two-thirds of all surgeries are performed on women [11].

Measuring and improving female health is an important task
for many governments, particularly those that have aging
populations, and in which theincidence and prevalence of illness
and disease are rising sharply. Unfortunately, this is a
widespread problem: the rates of large-scale health issues like
obesity and diabetes are rising [12,13]. The associated rise in
health care costs adds to the urgency of this problem [14].

In Australia, the Australian Longitudinal Study on Women's
Health (ALSWH), with 58,000 women, was inaugurated in
1986 and added a further 17,000 women aged 18-23 years in
2012/2013. The purpose of the ALSWH is to, “clarify
cause-and-effect relationships between women's health and a
range of biological, psychological, social, and lifestylefactors”
[15]; hence, this study’s data holds promise for elucidating
predictors of good health in women.

Weight and Obesity

An important predictor of health is being overweight or obese.
A 2014 review [16] cited the AL SWH papers on weight. Among
the findings, it was found that the proportion of obese
individuals rises until the approximate age of 65 years and then
fals [16]. Overweight women are significantly more likely to
develop hypertension, heart disease, asthma, diabetes, depressive
symptoms, and polycystic ovary syndrome, and to report
hysterectomy [16]. Women who gained at least 5 kg over three
years reported more menopausal symptoms [16]. The review
further reports that individuals well over 60 years of age who
are overweight have an increased chance of developing foot
problems, arthritis, incontinence, declining physical functioning,
acute health events, and stroke [16]. The exception to this pattern
of disease susceptibility isosteoporosis, “ because theincreased
load on the skeleton of high body massindex (BMI) individuals
promotes higher bone mineral density” [17].

A potentially worrying point from the perspective of future
population heath was that in the 1973-1978 cohort, the
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18-year-olds gained approximately 200 grams/year more weight
than did the 23-year-olds[16]. In that 1973-1978 cohort, having
apartner added 1.8 kg, and delivering afirst baby added 4.0 kg
over 10 years [16]. Lower levels of education, working full
time, and having a mother with lower education were also
associated with gaining weight [16].

The 1973-78 cohort will be approximately 8 kg heavier in
middle age than the 1946-1951 cohort was. Consistent with the
pattern documented by Gomersall et a [16], the Australian
Bureau of Statistics reports that obesity in the population at
large peaks at a 35% prevalence at age 65 and then drops to
25% at age 80 [18]. The absence of being overweight or obese
is a predictor of good health, but currently the prevalence of
being overweight or obese is increasing on a worldwide basis
[13].

Health and Behavior Change

There is a plethora of associations between adhering to health
guidelines and better health outcomes, as described in a major
ALSWH report [19]. The report shows that women appear to
be ableto reduce their intake of clearly harmful substances (eg,
smoking, alcohol; whether the latter is beneficial in moderate
doses or not) and their adherence to screenings is consistently
high and stable, or rising [19]. However, in practice it seems
currently impossible to improve people’s daily behaviors of
eating less or exercising more on a population-wide level. In
fact, the opposite seems to be the case with Australians. the
percentage of overweight and obese adults is continuously
increasing [18], which is a process that seems to be happening
in other countries as well [13]. Interventions that empower
women to address factors of diet, weight management, stress,
and mood will likely be most effectiveinimproving their health.

Good health practices are well known to medical science; the
issue is less one of knowing what to do than knowing how to
increaseinterest and action in adopting ahealthy lifestyle overall
among the wider population. For example, even diagnosis of a
chronic disease (eg, heart disease, diabetes, asthma, breast
cancer, arthritis, or depression) does not lead to improved levels
of physical activity [20]. Such a diagnosis in itself is not
generally adequate to induce women to improve their health
behavior; although some women do make improvements, this
gain is offset by those whose behavior actually worsens [20].
Counselling from doctors has been shown to work for high-risk
patients[21], but isnot being implemented on alevel that would
improve population health. In addition, adherence to doctors
guidelinesfor chronic ailmentsistypicaly 50% or less[22]. A
substantial group of women who are managing to adopt good
health practices would therefore be of great interest to medical
science and those responsible for public health, especialy if the
women's lifestyle skills and habits are teachable and
transferable. Our goal isto study participantsin aprogram called
Universal Medicine (UM), to determine whether they have
health advantages over women at large.

Universal Medicine

UM was founded in 1999 by Serge Benhayon, with the stated
goal of, “providing Complementary Health & Healing Services
that are Universa in their approach towards medicine and
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healing” [23]. Although Benhayon has no background in
medicine or healing, as of 2015, approximately 200 men and
500 women were coming regularly to workshops and seeking
treatments from UM-accredited practitioners. Benhayon
describes UM’s mission as follows:

Through practical philosophies that inspire more
self-caring and self-loving choices in daily life,
Universal Medicine supports people to explore their
overall well-being, the development of energetic
awareness, and the depth they can bring to their
quality of life and relationships [ 23]

UM teachings are delivered in the form of lectures, audio
recordings, and treatments from UM clinics. Regular courses,
workshops, and retreats are conducted throughout Australiaand
internationally. Individual participation levels range widely
from consuming one or more webcasts per year to regular
physical attendance at events in North Eastern New South
Wales, Australiaor in Frome, Somerset, United Kingdom, which
receives approximately 700 regular visitors, including anumber
of health care professionals.

Over time the authors of this paper became aware of the fact
that the large majority of participants in UM appear to lose
weight with little or no effort and yet al so report gainsin vitality,
as evidenced by observations that participants seem to be able
towork or study for longer periods of time. These changes occur
despite the fact that neither weight loss nor increased vitality is
ever explicitly considered or targeted during UM events.
Informal surveys have also indicated that very few members of
the group eat gluten or dairy, drink alcohol or smoke, or
consume caffeine. These individuals appear to have less added
sugar and salt in their diets than the normal population does,
and also seem to have little or no difficulty maintaining such a
diet.

If these observations are accurate, and if the skillsand behaviors
associated with UM participants' dietary choices and weight
loss are transferable to the population at large, then UM holds
a key to very substantial decreases in population health
expenditure via reductions in obesity levels and decreased
consumption of alcohol and tobacco. UM also differs from the
norm in its attitude toward women's health. The numerous and
varied menstrual health issues that women encounter are not
treated as nuisances to be managed or as illnesses to be cured,
but as messages from the body that a change in attitude or
lifestyle, or both, is needed. Such changes may be substantial
at times, and do not supplant (but rather augment) visits to
registered medical practitioners and adherence to prescribed
treatments.

If this group of women is particularly skilled at managing
menstrua healthissues, and if these skillsare transferable, then
because menstrua symptomslike dysmenorrheahave prevaence
rates as high as 90% [24] and menstrua symptoms are
widespread [25,26], there would be further substantial
population health benefits.

Serge Benhayon describes the lifestyle associated with UM as
The Way of the Livingness, and Livingness is described as
follows:
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Inanutshell The Livingnessissimply about living as
our true selves... It is our ability to live and express
who we truly are inside, and taking thisinto our day
to day life. Everything we do say or think and every
action we take or do not take contributes to our
Livingness. Our choices, actions and inactions have
a direct effect on our health, physical body, planet
and each other. They can be the cause of our greatest
healing or harm [27]

What is Taught by Universal M edicine?

The coreteaching of UM isthat our bodies are asource of truth.
An introductory course (Livingness 1) teaches how to connect
to one's body and to experience the consequences of that
connection. The next course (Livingness 2) addresses emotions
we have absorbed in the past. For example, a commonly used
term is feeling sick to our stomach from emotions, and the
extension of that everyday wisdom in UM is that some of the
effects of emotions may linger much longer than the physical
symptoms. The third course (Livingness 3) shows how to deal
“with the sabotaging hindrances that prevent the real you from
being in the fore” [28], showing that the quality in which
everyday actions are performed can make a substantial
difference to one's well-being. Each of these courses can be
completed in one day. In addition, UM presentstraining in its
healing modalities [29], which consists of approximately 10
philosophical lectures in Australia annually, and three 5-day
retreats annually.

Possible Univer sal M edicine Effects

A medical doctor who treats a number of UM participants
reported to one of the researchers (CS) that the participants are
particularly ableto take on atreatment plan and adheretoit. In
addition, UM -affiliated women al so appear more proneto adhere
to health guidelines that ae very similar to
government-recommended ones. A visual galery of thetypical
changes UM participants experience is available [30].

Hence, there is a possibility that the group is above average or
even well above average in a substantial number of physical
and mental health indicators. UM has developed a number of
modalities that are complementary to medicine (ie, not
developed within a mainstream medical environment).
Evaluating these intervention techniques is beyond the scope
of this survey; however, a randomized controlled cross-over
trial of one of the UM modalities, chakra-puncture, isunderway.
A randomized controlled trial of another UM modality (esoteric
connective tissue therapy) has received ethical approval from
the University of Queensland, with a published protocol paper
[31].

Female Menstrual Symptoms

A further substantial, but under-investigated, area of women’s
health is common menstrual symptoms. Approximately 80%
of women in an ALSWH study [32] reported experiencing
premenstrual syndrome, and 60% reported dysmenorrhea over
the 12-year period in which members of the cohort were aged
22-27 years at the start and 34-39 years at the end. However,
some women experienced increasing prevalence, others had
decreasing prevalence, and some had constant high or low
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prevalence [32]. These findings suggest that there may be
external or internal factors influencing these symptoms, and
invites the possibility of changing these factors. For example,
smoking increases menstrual symptoms and miscarriages, with
odds ratios increasing with numbers of cigarettes smoked and
younger age of smoking onset [33].

Women who have fewer menstrual symptoms or conditions
have a reduced rate of hysterectomies [34]; hence, reducing
these symptoms and conditions may have positive implications
for the cost of health care. There is evidence that some female
health issues are associated with choices women make in their
lives. Herber-Gast et a [35] showed that both night sweats and
hot flushes are positively associated with education, weight,
smoking, drinking, premenstrual tension, diabetes status, and
early age at first pregnancy. These associations were present
whether or not the women were peri-menopausal or menopausal.

Women who are 45-50 years old experience physical declines,
with those who are peri-menopausal or on hormone replacement
therapy reporting substantially stronger declines (expressed in
reduced SF-36 scores[36]) compared with those who remained
premenopausal [37]. Therefore, a group of women whose
physical health does not decline when their menstrual status
changes, even after accounting for age, may be of interest, as
might a group with a consistent drop in these symptoms.

Objectives

The proposed survey will investigate whether women who
participatein UM have a superior health profile compared with
the respondents to the ALSWH. These data would alow a
conclusion as to whether UM is worth investigating further to
assessthe presence of any causal links between specific aspects
of the program and improved health.

Methods

Design

A quantitative cross-sectional survey design will be used to
collect data via an online survey. No directly identifying data
(name, address, or birthdate) will be collected; however,
indirectly identifying data such as partial medical history and
agein yearswill be collected. Hence, parts of the data will not
be available for inclusion in the public repository. Age will be
presented asarange, and medical history datawill be excluded.

A recruitment flow diagram is presented in Figure 1.
Recruitment will be undertaken by sending emails to a general
information mailing list of approximately 650 members, of
whom approximately 72% are female, who are targeted as
regular UM events visitors. A second list of women who
participated in UM-run women’s workshops (approximately
350 memberswith substantial overlap to thefirst email list) will
also be used. In addition, visitors to several UM events will be
given flyers with the same introductions given in the email
circulars. These three methods are expected to reach over 90%
of the target population. The same recruitment strategies used
in previous surveysled to 482 and 393 respondents, representing
89% and 94% completion rates. The availability of the survey
isto be approximately 7 weeks.
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Figure 1. Recruitment flow diagram.
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List of those who opted into Universal Medicine email list (both genders) N=600-650
List of those who opted in at women's workships N=350
Those recruited by flyers at Universal Medicine events N=250
Substantial duplication among the list. Total women approached approx 500-700
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Preliminary Focus Groups

As a starting point in developing the survey for the proposed
study, two of the researchers (CS and VM) created three focus
groups:. (1) women in menses, (2) peri-menopausa women, and
(3) menopausal women. Each group met four or five timesvia
audio conferencing. The 15 participants were aged 18-72 years
and were from Australia, the United Kingdom, Germany, and
New Zealand. The education level of these women ranged from
school-leaver to PhD and included a registered nurse, midwife
and physiotherapist, an unregistered health practitioner, an
exercise physiologist, and a university lecturer. Two members
had aPhD. All 15 participantstested later versions of the survey.

http://www.researchprotocols.org/2017/11/e234/
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Two menstrual attitude questionnaires[38,39] wereinvestigated
for possible use, but the tone of these questionnaires implies
that menstrual health issues are problems to be minimized or
avoided. This perspective did not agree with the experience of
thewomen in the focus groups, who considered menstrua health
issues useful, and thought that supportive signalsfrom the body
should be heeded; therefore, at the women’s suggestion, we
decided to create a new questionnaire.

Focus group members read through the two existing menstrual
attitude questionnaires and worked with the researchers to
develop further questions based on recommendations from the
researchers. Questionsthat achieved consensus were taken into
thefirst draft and offered to the other focus groups as suggested
questions for their part of the survey. This process was then
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repeated through 4 or 5 meetings, until the questions became
stable. There was substantial overlap in questions among the
three groups because, according to the focus groups, even
womenintheir earlier menopausal years still have reproductive
health issues. The developed questionnaire included objective
items regarding physica and mental health symptoms and
actionstaken, and the participants' attitudestoward their female
health issues.

All three focus groups worked cooperatively to offer their
opinions on which of the ALSWH questions to adopt to keep
the survey to an acceptable length, while including as many
AL SWH questions as possible. Thefocuswas on questionsthat
the researchers felt would yield the most relevant information
about the respondents. One difficult issue was food, because
the ALSWH questions are lengthy and were deemed not very
relevant to the UM-affiliated respondents (eg, few UM
respondents eat potatoes). Therefore, a short question about
food items and their frequency of use and a question about
current alcohol consumption were added. The focus group
participants stated that they were in various stages of reducing
their caffeine, added sugar, salty food, dairy, and alcohol
consumption. The food question is designed to elicit which
stage of reduction each participant is undertaking, if any. The
guestion was adopted from asmaller biostatistics student project
survey that had been developed with respondent feedback, so
the food question was clearly understood by focus group
members.

Survey Development and Administration

This study emphasizes women’s health, and the survey will
only be distributed to female UM respondents, who constitute
over 70% of the UM population. The survey is comprised of
two parts. (1) the newly developed menstrual attitudes
questionnaire; and (2) the selection of questions commonly used
in the ALSWH [40], to enable comparisons of the UM
respondents to the ALSWH population.

The survey will be completed online using the survs.comsurvey
platform [41]. Issues of a personal or sensitive nature are
regularly and openly discussed at UM events, although anyone
who opts out of any discussion is fully supported. To maintain
this spirit of support, the survey was designed so that a
respondent can skip any question that she does not wish to
answer. The consent form at the beginning of the survey also
makes it clear that the survey can be terminated at any time.

The ALSWH was chosen for comparison purposes with
Australian women, as the estimated mean age of UM
participantsisthe late 40s, and one of the ALSWH cohorts had
their first particularly voluminous survey done in 1996, when
the cohort’s ages ranged from 45-50 years. The second survey
(in the 1998 ALSWH cohort) then filled in a number of gaps
so that it was possible to extract the bulk of the comparative
guestions from those two surveys.

The Respondent Population

The respondent population is approximately 500-600 women
who, as users of complementary medical services, may have
had asimilar profile to women who use aternative practitioners
(ie, more likely to be middle-aged, have poorer health, and a
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higher usage of conventional medicine) [42]. On the basis of
some researchers observations and informal surveys, the
population’s average age is now in the high 40s, they have lost
substantial weight since joining UM activities, and may have
higher than average levels of vitality.

Final Composition of the Study Survey

After consultation with the focus groups, it was decided that all
participantswould answer the same selection of questionsfrom
the ALSWH, plus the newly developed question about food.
Early versions of the survey were completed by individual
members of the focus groups, and their feedback was
incorporated into the survey. When the survey was nearing its
final version, 10 of the focus group members completed it, and
their feedback was also taken into account.

The first section of the survey asks for consent and confirms
that the respondent is at least 18 years of age. Respondents are
also asked about the date of their first UM event and their overall
level of participation in UM. This section comprises 4 items.
A major part of the survey for the proposed study is the SF-36
[36] questionnaire, which isalso part of the ALSWH. The SF-36
is used to assess parameters of physical and mental health. In
the proposed study, all items of the SF-36 will be used. Further
AL SWH-employed scalesused in the survey are questionsfrom
the Center for Epidemiologic Studies Depression Scale[43,44],
Perceived Control Scale [45], Kessler Psychological Distress
Scale [46], and the Multi-Item Summed Score for Perceived
Stress [47].

On the menstrual attitudes section of the survey, menopausal
women answer 42 questions, peri-menopausal women answer
54 questions, and women in menses answer 48 questions. Those
who have never had any periods are invited to answer the
menopausal women’s questions. Women self-select into the
group that they think best fits their situation; however, if after
choosing a group, they find that the questions do not appear to
apply to them, they can back out of the survey and choose a
different group.

The first set of questions consists of alist of symptoms with a
response scale including Yes, definitely/Yes, sometimes/No, not
much/No, and not at all, which isthe same asthat in the widely
used Women's Health Questionnaire [48]. This response scale
was adopted after several more complicated response schemes
were tried and discarded to reduce satisficing [49]. The survey
contains 24, 26, and 26 menopausal, peri-menopausal, and
menses symptom questions, respectively (of which 13 are
common to all three groups). The survey aso contains 24, 29,
and 16 menstrual attitude questions, respectively (of which one
is common to al three groups and seven are common to
menopausal and peri-menopausal groups). The attitude questions
use a5-point Likert-type response scale ranging from “ strongly
disagree” to“strongly agree”. Multimedia Appendix 1 presents
the derivations of the questionnaireitems. A copy of the survey
is provided in Multimedia Appendix 2.

The members of the focus group who tested the survey took
approximately 75 minutes to complete it, but did not feel that
this was excessive. The survey is similar in length to the
ALSWH full surveysthat are held once every 3 years. To make
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this study’s survey questions more comparable with those on
the ALSWH, wherever possible the former have retained
precisely the same wording as the latter, so the responses can
be evaluated using the tools adopted by AL SWH-associated
researchers[50].

At the time of publication of this protocol, data collection has
been completed.

Results

Menstrual Attitudes Questionnaire

The validity and reliability of the devel oped questionnaire will
be assessed using Cohen’s kappa [51-53]. Factor analyses for
the questions common to all respondents will be used to
ascertain the underlying factors for symptom questions. If the
number of respondentsis sufficient, the same will be attempted
for the attitude questions and symptoms questions that are not
common to al three menstrual statuses [54,55]. These
preliminary validation steps may support the development of a
draft menstrual attitudes questionnaire that can then undergo a
full process of validation.

Summary Analysis

Key indicators of health and comparisons of those indicators
to ALSWH statistics (where available) that this survey aims to
measure are: (1) SF-36 physical and mental health scores; (2)
BMI; (3) symptoms experienced over the previous 12 months;
(4) consumption of alcohol, tobacco, sugar, salt, caffeine, and
dairy; and (5) prevalence and levels of depression, stress,
distress, and perceived control, as measured by standard scales.

Compar ative and Detailed Analyses

Comparisons between UM participants and ALSWH
respondents are planned, using both simple comparisons and
comparisons weighted or normalized by age, education, and
interest in alternative treatments (to increase comparability).

Regression analyses will be performed to determine whether
SF-36 scores or BMI are associated with: (1) UM-related
variables (length of UM participation, number of UM events);
(2) demographic variables (age, age of menopause, age of
menarche, education history); (3) menstruation-related attitudes
and symptoms; (4) frequency of health-related symptoms; (5)
major health events experienced; (6) alcohol and tobacco
consumption; (7) sugar, salt, dairy, and caffeine consumption;
(8) frequency of medical and other health practitioner visits; or
(9) scores on other standardized scales (depression, perceived
control, psychological distress, perceived stress), all of which
are derived from the questions taken from the ALSWH
guestionnaires.

The expected sample sizes are relatively small (200-400
respondents per item, given that all items are optional), so any
odds ratios and regression coefficients will be considered
significant if their 95% confidence intervals exclude 1.0 (for
odds ratios) or 0.0 (for regression coefficients).
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Discussion

An important issue is that this is the first attempt to collect
scientific evidence about UM participants, and it is not even
known whether the UM participants are more or less healthy
(or bothin different areas of health) than the general population.
Thissurvey will attempt to collect datato establish whether this
group of people warrants further investigation. If the group is
worth investigating scientifically, the survey could generate
data that will allow the first steps of comparative effectiveness
research [56,57] by testing for associations between health
outcomes and other variables. A longitudinal study could then
establish the sequence of events that lead to any associations.
If these women do not spend substantially higher sumson health
care than the general population but are markedly hedthier,
then this may be a pointer to insights that improve health care
economics [58].

We have chosen to construct asurvey that attemptsto determine
whether this group of women actually does experience
exceptionally good health and, as a second step, to ascertain
whether there are any connections between the attitudes of these
women regarding women’s menstrual health issues and any
aspects of their health status. The World Health Organization
states that the focus on biological health for women in medical
research led to a neglect of mental health research, with
numerous negative consequences for the state of scientific
knowledge [59]. This survey, with its coverage of physical and
mental health and attitudes towards health, may allow research
to see how these three areas relate to each other in this group
of women.

I ssueswith the SF-36 I nstrument

The scoring instructions used by the ALSWH for the SF-36 will
be employed [60]. The SF-36 physical and menta health
summary scores are normalized to amean of 50 and a standard
deviation of 10. However, giving perfect answers to every
guestion leads to a physical score on this questionnaire of only
56.5, and amental score of only 62.5 (for this mental score one
would, for example, need to tick none of the time in response
to, “How often during the past four weeks did you feel tired?’).

A further SF-36 scoring feature is that to some extent, mental
and physical health scores are mutually inhibiting. Physical
health items are added as a negative score to the mental health
score and mental health items are added as a hegative score to
the physical health score. Thismeansthat achievement of mental
scores above 62.5 is only possible for people with less than
perfect physical health and vice versa. The best theoretically
possible mental health score can only be achieved by a person
with very bad physical health and vice versa. This may affect
the usefulness of the SF-36 if many respondents actually have
a high level of both physical and mental health. One question
iswhether there will be a ceiling effect, with many scores near
the surprisingly low upper limits of the SF-36.

The dose-response approach proposed here uses length of
association and number of events or visits as the estimator of
the UM dose. If results of the proposed study suggest that this
group isworth investigating further, theninalongitudinal study,
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UM participants could be surveyed—perhaps in combination
with objective health measures—at or near the beginning of their
association with UM, and at designated follow-up intervals.

Conclusions

If the surveyed women’s health is substantially better that the
ALSWH cohort, if they are easily ableto maintain that improved
health, and if any of their practices can be translated in part or
in whole to the general population, then investigating these
women may be very valuable for obtaining insights into
improving health and quality of life, and reducing the cost of
health care in the general population.

Ethics, Consent, and Permissions
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guestion on the survey will obtain informed consent from all
participants: “Do you give your consent to participate in this
research survey?’, with response options, “Yes, | consent to
participate in this survey” and, “No, | do not give consent.”
Unless the respondent explicitly chooses Yes, the survey
concludes at that moment.

Availability of Data and Materials

Deidentified data will be made available. Such data will not
include potentia identifiers, as outlined in, “Preparing raw
clinica data for publication: guidance for journal editors,
authors, and peer reviewers’ [61]. Specifically, this means that
age (which will be categorized into intervals), lists of medical
procedures undergone, and lists of major illnesses will be

Ethical approval CS23062015 was given by the School of Public
Health Research Ethics Committee on June 23, 2015. The first

excluded. The data will most likely be stored with the Open
Science Framework [62].
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Abstract

Background: In 2012, the Danish Parliament decided to increase retirement age. Unfortunately, elderly people working in a
physically demanding environment may be rendered unable to retain the ability to adequately perform the physical requirements
of their jobs, due to age-related decreasesin physical performance. Therefore, increasing the retirement age may not necessarily
lead to the goal of keeping everybody in thelabor market for alonger time. To date, our knowledge about the variationsin physical
performance of the elderly workforceis limited.

Objective: In this cross-sectional study we seek to investigate the effects of aging on physical performance among elderly
manual workers.

Methods: Approximately 100 Danish manual workers between 50 and 70 years of age will be recruited. The main measurement
outcomesinclude: (1) inflammatory status from blood samples; (2) body composition; (3) lung function; (4) static and dynamic
balance; (5) reaction time, precision, and movement variability during a hammering task; (6) handgrip strength, rate of force
development, and force tracking; (7) estimated maximal rate of oxygen consumption; and (8) back mobility. Additionally,
information regarding working conditions, physical activity levels, and health status will be assessed with a questionnaire.

Results: Data collection is expected to take place between autumn 2017 and spring 2018.

Conclusions: This study will increase the knowledge regarding variationsin physical performancein the elderly workforce and
may identify potential workplace hazards. Moreover, this study might shed light on the potentially problematic decisionto increase
retirement age for all Danish citizens.

(JMIR Res Protoc 2017;6(11):€226) doi:10.2196/resprot.8196
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number of elderly workers. In practice, this means that

Introduction

It isexpected that the world's proportion of elderly people above
the age of 60 years will ailmost double within the next 35 years
[1]. At this time, approximately one fourth of the Danish
population is above the age of 65 years[2]. Dueto alonger life
expectancy than seen in the past, in 2012 the Danish Parliament
decided to increase retirement age [3], thereby increasing the
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individuals born after 1966 can expect to be at least 69 years
old at thetime of retirement. Theincreased life expectancy was
one of the central arguments; however, thismay be problematic
as increased lifespan is caused by other factors than delayed
onset of the aging processes, such as healthier nutrition, better
living standards and education, and public-health efforts [4].
Hence, elderly people working in a physically demanding
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environment (eg, building and constructions sites) may be
rendered unable to retain the ability to adequately perform the
physical requirements of their jobs, dueto age-related decreases
in physical performance. In healthy elderly people, increased
longevity may lead to a postponed retirement age, but that is
far from certain for people with chronic conditions such as
osteoarthritis and osteoporosis. Therefore, increasing the
retirement age may not necessarily lead to the goal of keeping
everybody in thelabor market for alonger time[5]. Knowledge
about the variations in physical performance of the elderly
workforce when physically chalenged is limited [6-8].
Accordingly, the effects of an increased retirement age among
elderly manual workers are difficult to predict.

Aging isassociated with agradual 1oss of muscle mass, strength,
and power [9-11], in addition to reductions in maximal rate of
oxygen consumption (VO,,) [12], lung capacity [13,14], and
impairment of postural control [15]. Reductionsin VO, have
been observed to be approximately 10% per decade after the
age of 30 (a process which seemsto accelerate further after the
age of 70 [16-18]), whereas forced expiratory volume in 1
second (FEV,) declines approximately 20 mL annually from
the age of 25 years [19]. This annual decline increases to 38
mL after the age of 65 years[14], which meansthat on average
aperson at theage of 70 haslost 1L in FEV ; over the preceding
45 years. Concomitant to these changes, forced vital capacity
(FVC) isreduced at aslightly slower speed [19]. Furthermore,
the age-related reductions in muscle strength affects both
inspiratory and expiratory muscles [20], possibly inhibiting
ventilation during physical activity.

Contrary to the age-related loss of respiratory capacity, skeletal
muscle strength is relatively well preserved until the age of 50
years. From this age, the annua decline in strength is
approximately 1-2%, whereas muscle power islost at an even
faster rate[11,21]. Regarding rate of force development (RFD),
a previous study demonstrated that a significant loss of rapid
force capacity would be evident after the fifth decade, while
loss of maximal strength would be more pronounced after the
sixth decade of life [22]. Some authors argue that RFD is of
more functional significance in elderly people compared to
maximal strength because rapid force productionismorerelated
to tasks such as postural control and grabbing a rail to regain
balance and prevent falls [23]. Conversely, daily activities that
involve the manipulation of objectsrarely require maximal force
or explosive force, but rely mostly on submaxima force
production. Hence, measurements of submaximal force
production in both static and dynamic conditions (eg, force
tracking) may provide additional information about force
steadiness and coordination [24], which is needed during
activities of daily living at work and during leisure.

Sarcopenia, also known as the age-related | oss of muscle mass,
typicaly starts from the end of the fifth decade of life [9,25],
and may sometimes be accompanied by an increase in fat mass
[26]. Thus, body mass may remain somewhat stable in the
elderly [27]; however, a negative change in body composition
may have detrimental conseguences [28]. Given that people
with physicaly demanding occupations are required to be
physicaly active throughout a workday, a decrease in muscle
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mass together with an increase in fat mass would be especially
problematic in this population. Another challenge for elderly
individualsisthat comorbidity (ie, having more than one chronic
condition) increases with age [29]. Additionally, some
conditions may interact, thereby exacerbating the negative
impact of a disease on quality of life and work ability. For
instance, chronic obstructive pulmonary disease is usually
accompanied by skeletal muscle weakness, muscul oskeletal
disorders, osteoporosis, and chronic inflammation [30,31].
Moreover, the prevalence of hip and knee osteoarthritisincreases
with age, while physically demanding work may accelerate the
development of this pathology [32]. Severa risk factors have
been proposed to explain this interaction, including age and
physical inactivity. The exact pathogenesis contributing to these
comorbidities, together with the treatment strategies, are not
clearly established. Interestingly, systemic inflammation, which
is typically elevated in patients with chronic obstructive
pulmonary disease, is not only associated with an age-related
decline in lung function [33], but is also negatively associated
with muscle mass in elderly people [34]. These findings call
for research initiatives assessing both the respiratory and the
muscul oskeletal system in relation to occupational exposures,
and other risk factors such as body composition and
inflammatory status.

Balanceis typically compromised in elderly people. Although
postural control is largely related to muscle strength and the
ability to produce rapid force, it also requires an integration of
the information from the visual, vestibular, and somatosensory
systemsto generate the appropriate motor response to maintain
static and dynamic balance[15,35]. Thus, acombination of the
aterations in the musculoskeletal system and the afferent
information from sensory systems are responsible for the
reduced ability to maintain motor coordination (including
balance) among the elderly [35]. Paradoxically, although visual
acuity is progressively compromised with increasing age, the
reliance on the visual system to maintain postura control
increases with age, especially when balanceis challenged [35].
These changes may therefore result in impairmentsin physical
performance and, as a result, the ability to sustain the required
level of efficiency in a physically demanding job. Hence, the
physiological changes in relation to aging may challenge the
ability of elderly manual workersto maintain an adequate level
of performance in their workplace. Moreover, these changes
may result in elderly manual workers working closer to their
maximal capacity on a daily basis, which may result in an
increased risk of devel oping muscul oskeletal disorders[36,37].

To date, we know too little about how physically demanding
work affects physical performance and how declining physical
performance affectsthe ability to perform physically demanding
work in elderly populations. Specifically, more information is
needed about how different work exposures, health statuses,
and physical activity levels relate to different measures of
physical performance. Although some of the reductions in
physical performance might begin as early as the third decade
of life, the most pronounced impairments occur starting from
the fifth decade. Thus, information regarding the variationsin
physical performance among elderly manual workersinthelast
two decades of working life is of importance, so that
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recommendations related to their work environment can be
made. Lastly, chronological age (ie, time since birth) may well
be an important risk factor for several adverse outcomes,
however, all people age differently. The term biological age
has been used to describe a person’s health status, thereby giving
a better prediction of physical capacity later in life than
chronological age[38]. Although a single marker of biological
age has not been discovered, a combination of several putative
biomarkers (including handgrip strength, standing balance,
muscle mass, inflammatory status, and lung function) have been
suggested to create a model for determining biological age
[39,40]. Hence, the present study will enable us to not only
investigate the effect of chronological age on physical
performance, but may also give insight into the biological age
of elderly manual workers.

The present paper describes the study protocol for a study that
aims to investigate variations in physical performance among
elderly Danish manua workersaged 50to 70 years. Our primary
outcomesinclude handgrip strength, FEV ;, and FV C. Secondary
outcomes include force steadiness, reaction time, aerobic
capacity, motor coordination, balance, body composition, back
mobility, and inflammatory status. Tertiary outcomes are
self-reported levels of physical activity, health status, and
different work exposures. This is the first study to combine
measurements of respiratory and musculoskeletal systems in
elderly manual workers, and the collected data will therefore
increase our knowledge regarding the elderly workforce. The
main research questionsin the study are:

1. Towhat extent does physica performance changein elderly
manual workers with physically demanding occupations
during the last two decades of working life?

2. Towhat extents do work environment and physical activity

levels predict respiratory and musculoskeletal function in
elderly manual workers?

Based on the available literature, we hypothesize that physical
performanceis negatively associated with age, and that physical
work magnifies this negative relationship when compared to
the general population. Thus, we expect work environment and
physica activity to be predictive of respiratory and
musculoskeletal function in this cohort.

Methods

Study Design
The present study is a cross-sectional investigation which
exploresthevariationsin physical performancein elderly (aged

Figure 1. Test order and estimated time.
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50-70 years) Danish manual workers working in a physically
demanding trade. Data collection is expected to take place
between autumn 2017 and spring 2018. All tests will be
conducted in a research laboratory at Aalborg University,
Denmark. Each experimental session is expected to last for
approximately 2 hours. The order in which the tests will be
conducted is the following: (1) inflammatory status will be
measured from venous blood samples; (2) anthropometrics (ie,
height, weight) and blood pressure will be measured, followed
by an estimation of body composition based on bioelectrical
impedance analysis (BIA); (3) lung function will be measured
using spirometry; (4) static and dynamic balance will be
measured on a force platform during quiet standing and a
sit-to-stand motion; (5) reaction time, precision, and movement
variability will be measured during a hammering task; (6)
handgrip strength, RFD, and force tracking will be measured
with a hand dynamometer; (7) estimated VO, Will be
measured on abicycle ergometer; and (8) back mobility (Figure
1).

Recruitment of Participants

We aim to include approximately 100 manual workers aged
50-70 years. The study subjects will be recruited from a
guestionnaire sent out to more than 5000 Danish manual workers
as a part of the ALdring og Fysisk Arbejde cohort (ALFA;
Aging and Physica Work), which was crested from a
register-based cohort of all manual workersin Denmark aged
39 years and older in 1999 (n=155,358). Briefly, the
questionnaire included 86 items, mostly regarding work and
working conditions, but also 23 items regarding health. Lastly,
the questionnaireincluded aquestion asking if the subject would
like to participate in a clinical study of physical performance.
Those who respond in the affirmative to this question will be
contacted via email. The selection will am to ensure
representability over the age range by recruiting in bins of 5
years from 50 to 70 years. Subjects with musculoskeletal
disorders, osteoarthritis, cardiovascular disease, or any other
health condition that contradicts physical testing will be
excluded from tests they cannot safely perform. Hence,
hypertensive subjectswill not complete the cycling test, whereas
subjects with severe shoulder pain will not complete the
hammering test. All participants will be informed about the
purpose of the study and will give written informed consent to
participatein the clinical examination. The study will be carried
out in accordance to the Helsinki declaration and is approved
by the ethics committee of region North Jutland (N-20160023).
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M easur ements

Biochemistry

Blood will be drawn from the antecubital vein into 6 mL
ethylenediamine tetraacetic acid tubes followed by
centrifugation and extraction of plasma. Plasma will be used
for high sensitivity analysis of C-reactive protein with a latex
particle-enhanced immunoturbidimetric assay, and interleukin-6
will be analyzed by an enzyme linked immunosorbent assay.

Bioelectrical Impedance Analysis

Body composition will be estimated using a direct segmental
multi-frequency bioelectrical impedance machine (InBody 370,
Biospace). The apparatus usesthree frequencies (5, 50, and 250
kHz) at five body segments (right arm, left arm, trunk, right leg,
and left leg), with atest duration of approximately 45 seconds.
The main measurement outcomes include fat-free mass, fat
mass, and percent body fat. Although not recognized asthe gold
standard for estimation of body composition, BIA is widely
used in large cohort-based and cross-sectional studies[41] due
toitslow cost and noninvasive technique. Several studies have
found direct segmental multi-frequency BIA to be avalid tool
for assessment of body composition in both young and older
men and women [42,43].

Spirometry

Basal lung function will be measured using a Spirobank |1
SMART (Medical International Research [MIR], Rome, Italy)
spirometer, disposable MIR turbine flowmeters, and MIR
winspiroPRO software (version 6.5.0). The main outcomes
include FEV 4, FVC, and peak expiratory flow, which will be
conducted as recommended by The European Respiratory
Society [44] and The American Thoracic Society [45] standards.
Briefly, from a standing position the subjects will be asked to
inhale fully, place the spirometer in their mouth, immediately
(<1 second) followed by aforced maximal expiration, whichis
ended when they are unable to expire more air, or after at least
6 seconds. A nose clip will be worn during the testing. The
subjects will be asked to avoid pursing their lips, closing their
teeth around the spirometer, or letting any air leak between their
lips and the mouthpiece during the expiration. Each subject will
perform a minimum of three trials and a maximum of eight
trialsuntil at |east three satisfactory trials have been performed,
and the difference between the highest and the second highest
FVCor FEV isno morethan 150 mL [44]. The spirometer will

be calibrated daily using a3 L calibrated airtight syringe.

Static and Dynamic Balance

Static and dynamic balance will be measured during quiet
standing and during a sit-to-stand motion on a force platform
(AMTI AccuSway, Watertown, MA, USA). Static balance will
be assessed during three conditions: first during quiet standing
with eyes open; second during quiet standing with eyes closed;
and third during quiet standing with eyes open, while counting
backwards from 30 in multiples of three (ie, 30, 27, 24, and so
on) to increase cognitive load. In each of the above-mentioned
conditions the subjects will be asked to stand for 1 minute,
which will be repeated three times for each condition, and they
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will be instructed to stand as quietly as possible [46]. Dynamic
balance will be assessed with the subjects completing a
sit-to-stand motion from a chair with five rises as fast as
possible. This sit-to-stand test is a part of the short physical
performance battery and is used to assess lower extremity
function [47]. Spatial-temporal changesin displacement of the
center of pressure (CoP) will be computed in the
anterior-posterior and medial-lateral directions. Additionally,
the standard deviation and sample entropy of the CoP will be
computed, as described previously [48].

Hammering Task

Reaction time, precision, and movement variability will be
measured using aforceplatform (AMTI AccuSway, Watertown,
MA, USA), a computer screen for visualization, and a rubber
hammer (Figure 2). From a standing position, subjects will be
instructed to hammer as fast and precisely as possible on the
correct mark on the force platform, as visuaized on the
computer screen. The program will be set to randomly (and
with equal probability) indicate one out of nine marks at
1-second intervals. Active markers will be attached to the
hammer and the dominant arm. The hammering motion will
tracked by the Visualeyez Il system set up with two V24000
trackers (Phoenix Technologies|nc., BC, Canada) and sampled
at 100 Hz. The movement will then be decomposed in three
dimensions using Euler angles. All recordings will be
synchronized by the end of frame pulse generated by the motion
capture system indicating the first frame of the recordings.
Movement amplitude and variability will be computed, as
described previoudly [49].

Handgrip Strength

Maximal handgrip strength, RFD, and force tracking will be
measured using a digital hand dynamometer (Model G100,
Biometrics Ltd, Gwent, UK). The subjects will be seated in a
chair with their lower arms resting on an armchair (90-degree
angle in the elbow) while holding the dynamometer. The test
begins with the subjects generating their maximal force onto
the dynamometer and ends when the force starts to decline.
Three triadls will be performed using the dominant hand.
Thereafter, the subjects will perform an endurance trial using
their dominant hand, in which they are asked to exert 20% of
their maximal force until task failure, which is defined as an
inability to maintain the output force within 2% of maximal
force around the set value. Maximal grip strength (measured as
peak forcein Newtons) and RFD (measured astherate of force
rise [change in peak force/change in time] in Newtons per
second) will be calculated during the maximal contractions,
whereasthe standard deviation (absolute variability), coefficient
of variation (relative variability), and the sample entropy
(structural variability) of the force signal will be computed
during the submaximal trial, as described previously [50].
Measurement of handgrip strength has previously been shown
to beareliable measure of strength in the upper extremities[51]
and low levels of handgrip strength are reported to be a strong
predictor of disability and mortality, and amarker of sarcopenia
[52,53].
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Figure 2. Illustration of experimental set-up during the hammering task.
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Estimated Maximal Rate of Oxygen Consumption

The estimated VO, test will be conducted using a bicycle
ergometer (Monark AB, Varberg, Sweden) and a Polar A300
heart rate monitor (Polar Electro Oy). Instructionswill be given,
as recommended by the Danish Health Authority [54]. Briefly,
the cycle ergometer will be adjusted to the individual subject,
followed by an 8-minute warm-up on alow resistance (measured
in Watts) that increases the subject’s heart rate approximately
20 beats/minute from resting levels. The resistance will then be
increased to a level that raises the heart rate of the subject to
somewhere between 130-160 beats/minute. Heart rate will be
registered every 30 seconds and thetest will be terminated when
the heart rate has been stablefor at least 2 minutes. Thecriterion
for a stable heart rate is less than 4 beats/minute change, as
measured every 30 seconds for 2 minutes, and the test will
continue until this criterion ismet. The average heart rate across
the four last measures, together with the selected ergometer
resistance, will be used to estimate VO, using the Astrand
nomogram and linear extrapolation, with correction for gender
[55]. This method has shown a high degree of precision [56].

Back Mobility

Back mobility will be measured using the fingertip-to-floor
(FTF) test. The FTF test is a reliable measure used to assess
forward mobhility of the spine and pelvis [57], and it is able to
predict changes in disability in patients with lower back pain
[58]. The subjects will be standing barefoot on an elevated
platform. Keeping their kneesfully extended, subjectswill bend
forward and reach as low as possible with their arms. The
vertical distance between the platform and thetip of their middle
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finger will be noted. This value can be both positive and
negative (ie, if their fingers reach below the platform the value
will be noted as negative in centimeters) [57].

General Health and Work Ability

The answers to the ALFA questionnaire, which includes
guestions about general health, work ability, and environment,
as well as social and psychologica wellbeing, will be used as
covariatesin this study. To get a current assessment of some of
these covariates, a shorter version of the questionnaire will be
answered at the time of the clinical examinations. This short
guestionnaire will include questions about genera health,
leisure-time physical activity, pain, and work ability (see
Multimedia Appendix 1).

Statistics

All continuous data will be tested for normality using the
Shapiro-Wilk test. Appropriate data transformation will be
applied if normality is not met. Subject characteristics and
descriptive results will be presented as means and standard
deviations or standard errors, and percent distribution.
Associations between age (dependent variable) and the measured
outcomes (independent variables) will be analyzed with
univariate linear regression models, whereas multivariate linear
regression models will be constructed using backwards
elimination (with adjustment for gender in both cases). When
available, the measured outcomes will aso be compared with
normative data assessing the general population in this age
group. Pearson’s Chi-square tests will be used to assess the
probability of independency between different self-reported
work exposures (eg, work experience, seniority, heavy liftsin
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the workplace) and the measured outcomes (made categorical
by dividing outcomesinto high or low, based on either available
reference values [59] or cluster analysis). In models with
categorical variables, oddsratioswill be cal culated and statistical
significance levels will be set a priori to P<.05.

Sample Size

Our primary outcomes are handgrip strength, FEV,, and FVC.
Based on previous studies, we expect age to be a stronger
predictor of handgrip strength compared to FEV ; or FVC; hence,
the latter was used to calculate sample size. Considering three
predicators (age, height, smoking) describing the primary
outcome (FEV, or FVC) variations with a medium average
correlation between each of the predictors and the outcome
(rho=0.3), and alow average correl ation between the predictors
(rho=0.1), the sample size was calculated to be 102 subjectsin
amultipleregression analysisto obtain 5% type| and 20% type
Il errors[60].

Results

Subjectsare currently being contracted viatel ephone and email .
It is expected that data collection will be completed by March
2018.

Discussion

In several jobs, the physical demands for elderly workers are
at the same level as for younger workers [37,61,62]. Due to a
potential decrease in working capacity, the resulting workload
may change from an acceptable load into daily physical
overload, which might result in negative long-term health
effects, such as chronic musculoskeletal symptoms [63,64],
work absenteeism, and early pension retirement. Physical
overload is often related to the positive adaptive responses of
endurance and resistance training. Most studies, however, find
no training effect of prolonged exposure to heavy manual 1abor
[65-68]. Therefore, amore detailed understanding of the effects
of age on physical performance in elderly manual workerswill

Norheim et al

provide additional knowledge regarding issuesrelated to changes
in physical performance, confounding factors (eg, smoking,
work environment, health status), and the balance between
physical workloads and physical work capacity. Some studies
have investigated the effect of age on physical performance
among elderly workers; however, these studies have either been
restricted by testing relatively young (<60 years) workers
[65,67,69,70] or by assessing only a limited number of
parameters [68,71]. Therefore, an extensive test-battery with
direct measures of respiratory capacity and muscul oskeletal
functionin the oldest of workers, along with health profilesand
work exposures, will enable usto identify associations between
age and physical performance in this specific population.
Moreover, this study might shed light on the potentialy
problematic decision to increase retirement age.

Strengthsand Limitations

The present study is strengthened by the objective and extensive
clinical examination of physical performance employed in a
relatively understudied group. One of the limitations of this
study includes the use of a cross-sectional design. Specifically,
cross-sectional studies investigating alterations in physical
performance with increasing age tend to find different changes
compared to findingsin longitudinal studies. Such discrepancies
may stem from several issues, including differencesin working
conditions, environmental factors, and research methodologies
[37]. However, the financial and time-saving advantages of
cross-sectional studies may be compensatory and should still
give insight into areas for future longitudinal investigations.
Moreover, establishing this cohort will enable us to conduct
follow-up studies in the future. Another limitation may be that
the oldest workers recruited for this study represent a highly
selected cohort. The“average” elderly manual worker may have
aready (prematurely) withdrawn from the workforce, thereby
leaving only the older workers with the highest physical
performance in the labor market. This issue is known as the
healthy worker effect [72,73], and should be kept in mind when
interpreting our findings.
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