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Abstract

Background: Health behavior change interventions have focused on obtaining short-term intervention effects; few studies have
evaluated mid-term and long-term outcomes, and even fewer have evaluated interventions that are designed to maintain and
enhanceinitial intervention effects. Moreover, behavior theory has not been devel oped for maintenance or applied to maintenance
intervention design to the degree that it has for behavior change initiation.

Objective: The objective of this paper is to describe a study that compared two theory-based interventions (socia cognitive
theory [SCT] vsgoal systemstheory [GST]) designed to maintain previously achieved improvementsin fruit and vegetable (F& V)
consumption.

Methods: The interventions used tailored, interactive conversations delivered by a fully automated telephony system
(Telephone-Linked Care[TLC]) over a6-month period. TLC maintenance intervention based on SCT used a skills-based approach
to build self-efficacy. It assessed confidence in and barriersto eating F& V, provided feedback on how to overcome barriers, plan
ahead, and set goals. The TLC maintenance intervention based on GST used a cognitive-based approach. Conversations trained
participants in goa management to help them integrate their newly acquired dietary behavior into their hierarchical system of
goals. Content included goal facilitation, conflict, shielding, and redundancy, and reflection on personal goals and priorities. To
evaluate and compare the two approaches, a sample of adults whose F&V consumption was below public health goal levelswere
recruited from alarge urban areato participatein afully automated tel ephony intervention (TLC-EAT) for 3-6 months. Participants
who increase their daily intake of F&V by =1 serving/day will be eligible for the three-arm randomized controlled trial. A sample
of 405 participants will be randomized to one of three arms: (1) an assessment-only control, (2) TLC-SCT, and (3) TLC-GST.
The maintenance interventions are 6 months. All 405 participants who qualify for the trial will complete surveys administered
by blinded interviewers at baseline (randomization), 6, 12, 18, and 24 months.

Results: Data analysisis not yet complete, but we hypothesize that (1) TLC-GST > TLC-SCT > control at al follow-up time
points for F&V consumption, and (2) intervention effects will be mediated by the theoretical constructs (eg, self-efficacy, goa
pursuit, conflict, shielding, and facilitation).

http://www.researchprotocols.org/2014/4/e62/ JMIR Res Protoc 2014 | vol. 3 | iss. 4 [e62 | p.4
(page number not for citation purposes)


mailto:julie.wright@umb.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Wright et a
Conclusions: This study used a novel study design to initiate and then promote the maintenance of dietary behavior change
through the use of an evidence-based fully automated telephony intervention. After thefirst 6 months (the acquisition phase), we
will examine whether two tel ephony interventions built using different underlying behavioral theories were more successful than

an assessment-only control group in helping participants maintain their newly acquired health behavior change.

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

(JMIR Res Protoc 2014;3(4):e62) doi:10.2196/resprot.3367
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Introduction

Lifestyle behaviors, including smoking cessation, prevention
of overweight and obesity, physical activity, and healthful diets,
are recommended for health promotion and disease prevention
across a wide range of chronic conditions including
cardiovascul ar disease, diabetes, and cancer [1]. Epidemiological
studies have examined both overall eating patterns and intake
of individual foods and nutrients for their effects on overall
mortality and specific diseases[2-4]. While research examining
rel ationships between diet and disease is complex dueto issues
of measurement, self-reporting bias, integration of foodswithin
the total diet, confounding, among other issues, a large
compilation of research supported the rationale that particular
diet behaviors can affect diet-related cancer risk, including
probable evidence of decreased risk with intake of foods high
in dietary fiber (colorectal cancer) and fruits and vegetables
(mouth, pharynx, larynx, esophagus, and stomach cancers) [3].

Surveillance of eating patterns in the United States indicates
that the magority of the population does not meet
recommendations for multiple dietary components, including
fruits and vegetables (F&V), which are consumed at
approximately half of recommended levels[5]. A comprehensive
review of 45 studies[6] provides evidence that specific dietary
interventions can lead to modest effects on improving diet. For
interventions that targeted F& V intake, the average amount of
change has ranged from about a 0.5 serving to slightly over one
serving per day increase [6-13]. Given alarge cohort study that
found a 53% higher mortality rate among those who consume
no fruits and vegetabl es compared with those who eat 5 servings
aday aswell asadose-response relationship between increasing
levels of F&V intake and overall mortality [2], it is expected
that even modest increases in F&V intake would lead to
beneficial mortality outcomes.

In recent years, multiple commentators have called for the need
to sustain short-term health behavioral intervention effects by
studying intervention effectsat the end of theintervention period
aswell aslong-term follow-up after the intervention concluded.
Gaining abetter understanding of behavior change maintenance
was highlighted by Kumanyika et al more than 10 years ago
[14] and more recently by the Health Maintenance Consortium
in 2010 [15-18]. A systematic review of the maintenance of
dietary change found that while 90% of the trials reported
significant outcomes at the end of theintervention, 35% reported
diet and/or physical activity significant outcomes at least 3
months after the intervention ended. However, of the seven diet

http://www.researchprotocols.org/2014/4/e62/

trials that reported long-term outcomes (range 3-12 months
following the conclusion of the intervention), there were
promising effects on dietary outcomes, with six trials reporting
significant between group differences (ie, maintenance) of at
least one dietary outcome[19]. Additional dietary interventions
have been published since the time of that review, which
reported significant maintenance of effects ranging from 6
months to a year after the end of the diet intervention [20-23].
For example, a telephone-based intervention using the Get
Healthy Information and Coaching Service in Austraia
demonstrated that a 6-month intervention followed by 6 months
of no contact, participants maintained their increase in fruit
intake and decreases in weight, waist circumference, and body
massindex (BMI) [22]. In another tel ephone-based intervention,
intervention effects for percent calories from total fat and
saturated fat, fiber, and fruit were maintained after a 12-month
intervention followed by 6 months of no contact [21].
Interestingly, for both telephone-delivered interventions,
maintenance of effects for vegetable intake was not sustained
during the periods of no intervention contact despite initial
improvements immediately following the interventions.

One aspect limiting the further development of the science of
behavior change maintenance is the lack of theories that have
been developed to specifically address maintenance versus
initiation of a health behavior change. Some experts suggest
that a new theoretical approach may be needed to understand
the maintenance of behavior changes and how to design
interventions [24,25]. Rothman proposes that maintenance of
a behavior change may involve different cognitive processes
than initiation of behavior change[26]. Theoriesthat have been
used to inform behavioral interventions (eg, social cognitive
theory) may fall short in that they use the same processes to
initiate and to maintain a behavior change.

The present study conceptualizes maintenance asadistinct phase
of the health behavior change process and proposes Goal
Systems Theory (GST) [27-30] as a possible theory to inform
the design of a maintenance intervention to help individuals
manage their newly acquired behavior (increased consumption
of F&V) following the acquisition of this behavior. This novel
approach will be compared to awidely accepted, evidence-based
framework that guidesthe design and evaluation of many dietary
interventions—social cognitive theory (SCT) [31]. This paper
describesthe research design used to eval uate two theory-based
interventions designed specifically to assist with the maintenance
of anewly acquired dietary behavior (F&V consumption), one
intervention guided by SCT and the other guided by GST.
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Methods

Overview

The design for this study includes two phases to examine the
maintenance of a dietary behavior change in adults. Figure 1
provides an overview of the study flow and measurement time
points. In the first phase (acquisition), an intervention was used
to produce achangein F&V consumption in order to study, in
a second phase (maintenance), if an intervention targeting
maintenance could sustain that change. All interventions were
delivered using a fully automated telephony system that used
an interactive voice response (IVR) system to generate speech
that emulated counseling by a trained behavioral counselor
combined with a speech recognition system to understand what
the participant said. To perform the study, a sample of healthy
adultswho consumed less than the recommended level of F&V
(ie, < 5 servings/day) were recruited. During the acquisition
phase, they were given atested dietary telephony intervention
for up to 6 months, called Telephone-Linked Care (TLC)-EAT,
which has been shown in previous studies to have positive
effects on initiating dietary improvements, including increased
F&V consumption [32,33]. Because both prior studies found
an increase of approximately one serving of F&V for the

http://www.researchprotocols.org/2014/4/e62/
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TLC-EAT intervention group, it was hypothesized that this
effect would occur in anew sample of participants. F&V intake
was examined at enrollment and after 3 months of the
acquisition intervention. Participants who increased their
consumption of F&V by at least one serving/day becameéligible
for the second phase (maintenance). Participants who did not
show a one-serving increase were allowed to participate for an
additional 3 months only. Those who achieved a one-serving
increase during the acquisition study were eligibleto participate
in the second phase (maintenance, randomized controlled trial).
Participantswho entered the second (maintenance) phase of the
study were blinded to the inclusion criterion (eg, an increase of
>1 serving/day of F& V). Participantsin the maintenance phase
were randomized to one of three groups, receiving one of two
theoretically based TLC interventions targeting maintenance
of behavior (TLC-Maintenance GST or TLC-Maintenance SCT)
or to the control group (an assessment only without an
intervention). All participantsin the randomized controlled trial
(RCT) were assessed every 6 monthsfor atotal of 2 years post
randomization (baseline). The study protocol received full board
review and approval by the Boston University School of
Medicine Institutional Review Board (NCT00148525). See
Multimedia Appendix 1 for the CONSORT-EHEALTH
checklist [34].
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Figure 1. Flow diagram of the study.
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Participants

The pool of possible participants was randomly selected from
the voter registration lists from the Boston metropolitan area.
Participants were required to be =18 years of age, live in the
Boston area, have access to a touch-tone telephone, and be
generally hedlthy. Participants were aso required to be
“under-consumers’ of F&V as defined by eating fewer than 5
servings/day. However, in the first 2 months of recruitment, a
large proportion (62%) reported consuming more than 5
servings/day using the National Cancer Institute F& V Screener
(NCI FVS) [35]. Given that this measure may overestimate the
servings of F&V [36-38], the inclusion criterion was modified
to “consuming less than eight F&V servings/day” in order to
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correct for thebiasin the NCI FVS. This modification decreased
the percentage of screened individuals who were not eligible
(39%) yet still captured adults who were not meeting a public
health goal level, for example, the 2005 dietary guidelines of 9
servings/day of F&V [39-41]. Participants were not eligible if
they were pregnant or if they had a recent health event such as
a diagnosis of cancer, myocardial infarction, kidney disease,
eating disorder, or were prescribed a special diet.

Procedures

The University of Rhode Island Survey Research Center
performed study recruitment, assessment, and randomization.
The Center randomly selected names from a voter registration
list and mailed aletter inviting them to participate in the study.
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The letter was followed by a phone call from the Center about
one week later where the interviewer described the study,
screened for eligibility (see Participant section above for
eligibility criteria), obtained verba consent, and administered
study instruments. Research assistants at Boston University
School of Medicine, wheretheintervention (ie, TLC-EAT) was
hosted, sent participants an enrollment packet in the mail, which
contained awelcome | etter, consent form for their records, and
a manual and personal password for the healthy eating
acquisition intervention (ie, TLC-EAT). A week after
enrollment, these research assistants called participantsto train
them on how to use TLC-EAT. Participants did a practice call
with the research assistant on the line. Those who completed
the training were transferred to the first intervention call (the
“training call”) with TLC-EAT. Theresfter, all TLC calls were
outbound callsinitiated by the automated system, which called
participants at the time initially entered into the automated
scheduling system during the training call. Participants were
asked to complete one TLC-EAT call per week for 12 weeks
with the option of rescheduling any of theincoming TLC calls
or initiating calls to TLC if preferred. After 12 weeks, F&V
consumption was reassessed with the NCI FV'S to determine
eligibility for the maintenance phase of the trial. Participants
who increased by one serving of fruit and/or vegetable were
eligible to be randomized to one of three groups for the RCT.
Random allocation to group assignment was generated by the
SRC’scomputer program that used urn randomization protocols
to balance groups by gender. Those who did not increase by
one serving after 3 months were invited to continue with the
acquisition intervention, TLC-EAT, for an additional 3 months
and then were assessed again for eligibility into the RCT. Those
who qualified and agreed to continue in the RCT were assessed
at baseline (randomization), 6, 12, 18 and 24 months post
baseline. A random sample of those who qualified for the RCT
were invited to complete a blood draw at the university’s
General Clinical Research Center at baseline only. Assessments
during the RCT included the NCI FV'S, 24-hour dietary recals,
and psychosocia measures. Participants received US $20 for
completing asurvey at baseline, 6-month, 12-month, 18-month,
and 24-month time points, and $50 for the in-person, fasting
blood draw.

Intervention

Overview

All interventions were delivered using a fully automated
telephony system, TLC, which speaks to participants using
computer-controlled, pre-recorded human speech, and the
participant sel ects among pre-determined optionsto respond to
the computer by either pressing keys on the telephone keypad
or selecting an option by speaking into the phone [42]. TLC
systems déliver an individualized intervention that mimics a
conversation between a counselor and client.

Dietary Acquisition Intervention

The acquisition phase was delivered by TL C-EAT, designed to
improve general diet quality by broadly targeting important
nutrients in the diet, such as saturated fat and fiber, and by
targeting food groups (eg, fruits, vegetables, whole grains), and
by encouraging related dietary behaviors such asavoiding fried
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foods. See Multimedia Appendix 2, Table 1, for topics and
previously published studies for details [32,33]. However, two
modifications were made to TLC-EAT for the present study.
The participants did not receive the two mailed printed reports
received in previous trials. The second modification was that
the present study used an “outbound” system (TLC contacts
participant) to call participants on aweekly scheduleinstead of
an “inbound” calling system (participant contacts TLC) used
in the previoustrials.

Maintenance | nterventions

Two novel, theory-based interventions were used to promote
the maintenance of dietary change with an emphasis on fruits
and vegetables. Participants randomized to one of the two
intervention arms of the RCT received ten automated TLC calls
over the course of 6 months with the frequency of contacts
reduced over time. These participantsreceived one call per week
inthefirst month (four callsin month one), onecall every other
week in the second month (two calls in month two), and one
call per month for the remaining 4 months (one call in months
three, four, five, and six). Callswere 10-15 minutesin duration.
The first call after randomization was the same for both
intervention groups and consisted of feedback on F&V, whole
grains, low-fat dairy, and saturated and trans fats (see Table 2
in Multimedia Appendix 2). This call provided feedback for
each of the food groups using data obtained from the Prime
Screen [43], ascreening instrument administered at the screening
and randomization time points and used for intervention
purposes only. Feedback consisted of progress made since the
start of the acquisition intervention and comparisons to dietary
recommendations. The remaining nine calls were different in
content for the two intervention groups but not in duration (eg,
10-15 minutes).

Goal Systems Theory

GST posits that goals, as cognitive constructs, are mentally
represented and organized and that this organization may help
determine how goals are chosen and pursued [27-30]. This
mental organization of goalsinto a system or structure assumes
a hierarchy with primary goals and sub-goals. Primary goals
are more abstract in nature yet have alarge number of concrete
means that represent specific behaviors used to attain that goal.
GST also assumesthat goals are linked to each other, and these
inter-goa connections may play animportant rolein goa choice,
goal pursuit, and goa attainment.

Maintaining a goal may depend on the characteristics of the
goa and where that goal is within the goal system. A goal’s
characteristics can include its perceived difficulty and value
and its connection to other goals. Goals that are perceived as
facilitating another goal are morelikely to be pursued than goals
that compete or conflict. Goals can be perceived as redundant
or substitutable with other goals in one’s system because they
fulfill the same underlying need or desire of another goal (eg,
goal of exercising regularly to achieve health vsgoal of healthful
diet to achieve health). GST posits that the maintenance of goal
pursuit will decrease the more the individual perceivesthe goal
as subgtitutable or redundant with other pursuits. Thus, the
greater the degreeto which agoal is perceived to facilitate other
goas while the less it is perceived to be redundant with these
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godls, the greater the likelihood its pursuit will be maintained.
GST also suggests that the maintenance of pursuing agoal may
be enhanced to the degree to which an individual integrates
current pursuits with his or her other pursuits. GST-related
research has found that integrating goals is associated with
positive health outcomes [27,44-46)].

Telephone-Linked Care Maintenance-Goal Systems
Theory

GST was used to develop aTL C program that would query each
TLC-Maintenance Goa Systems (TLC-GST) participant on
how the person manages a diet goal (maintaining increased
consumption of F&V) and other life goals. The general thesis
isthat maintenance of behavior change fails because of reasons
outside of the specific behavioral domain, namely competition
from other life goals. TLC-GST’s purpose was to train the
participant in goal management techniques to help them
maintain dietary changes. Thefour domains of goal management
targeted in TLC-GST were (1) finding ways to reduce conflict
between competing goals (ie, goa conflict reduction) [27], (2)
applying strategies that use other goalsto help attain diet goals
(ie, cross goal facilitation [47]), (3) finding ways to protect or
shield the targeted goal from other competing goals (ie, goal
shielding [30]), and (4) enabling the individual to maintain the
resources that are necessary for achievement of the targeted
goa (eg, maintenance of increased F&V consumption) (ie,
facilitating goal maintenance [48]).

TLC-GST used acognitive-based approach in which participants
were asked to think and reflect instead of the traditional
skills-based approach generally used in SCT interventions. As
described above, the first maintenance call was the same for
both SCT and GST. The GST intervention began after thisfirst
call. Thegenera structure of aTLC-GST counseling call began
with agreeting, followed by counseling on a GST-related topic
(see the section on Goa System Theory above), homework of
suggested exercises, and a closing that included a reminder
about the next call. In each of these calls, TLC-GST reminded
the participants of their top four ranked life goals collected at
randomization (see Table 3 in Multimedia Appendix 2) and
asked them to select one to discuss on the call. The content of
the conversation focused on alife goal that the participant chose,
its attributes, and its relation to dietary (eg, F&V) goas. As
mentioned earlier, homework was assigned at the end of each
cal (eg, “I'd likeyou to write down 3 of your larger goals. Then,
think about how healthy eating can help you to meet those larger
goals’); however, the strategy of goal setting, which was used
in TLC-SCT, was not part of the TLC-GST intervention. See
Table 2 in Multimedia Appendix 2 for more details on call
structure and content.

Social Cognitive Theory

Within SCT, there are five constructs that are relevant to health
interventions, namely knowledge, self-efficacy, outcome
expectation, goal formation, and socia -environmental factors
[31]. The present maintenance study focused on increasing
self-efficacy. Self-efficacy is related to whether a person will
attempt a task and also to how long a person will persevere.
Self-efficacy can beincreased using strategies such as providing
specific feedback, positive reinforcement, encouraging small
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steps towards a goal and goal setting. Evidence suggests that
interventions designed to increase self-efficacy improve
adherence to health behaviors [49-51], and it may be one of the
strongest mediators of behavior change [52]. A health behavior
model that draws from social cognitive theory, targets
self-efficacy as a mediator of behavior, and focuses on
maintaining a behavior change isthe Relapse Prevention Model
(RPM) [53]. A key strategy with RPM is the identification and
anticipation of situations that can lead to relapse back to
unhealthy behaviors. Planning ahead for these risky situations
can increase the probability that an individual will be successful
when faced with this challenge. When small successes are
experienced, self-efficacy increases. Thus, in the present study
the strategies of planning ahead to overcome or avoid risky
situationswere used to help maintain anewly acquired behavior
and increase self-efficacy.

Telephone-Linked Care Maintenance-Social Cognitive
Theory

The intervention was designed to assist with the maintenance
of diet changes using intervention components to build
self-efficacy. TLC-SCT was developed as an extension of the
acquisition study intervention (TLC-EAT) with a focus on
maintaining healthy eating rather than obtaining it. RPM [53]
was used to inform what strategies should be included in a
mai ntenance intervention, although the overarching goal for the
ten callswasto remind parti cipants about the skillsthey learned
previously and continue to build knowledge and skills. The
main skillsincluded goal setting, identifying barriersto healthy
eating, anticipating and planning ahead for situations that lead
to unhealthy eating, and rewarding oneself for reaching goals.
TLC addressed knowledge within the context of maintenance
and provided specific, positive feedback on behaviorsand goals
obtained, an important component of building self-efficacy and
mastery.

The dietary content for the ten TLC-SCT maintenance calls
focused on F&V as well as the food groups targeted in
TLC-EAT. The food group topics mirrored that of TLC-EAT
because the initial changes to the individual’s F&V happened
within the context of these food groups. Different from
TLC-EAT, fruit and/or vegetable intake and goas were
emphasized on every TLC-SCT call in addition to the food
group topic. As mentioned previously, the first call for
TLC-GST and TLC-SCT werethe same. After thefirst call, the
genera structure of a call was (1) follow up on goals set
previously, (2) assess intake of afood group and confidenceto
improve or maintain intake, (3) participant selectsabarrier that
impedes healthy eating and receives strategy for overcoming
that barrier, (4) participant selects situation that tends to lead
torelapse and hearstipsfor planning ahead, (5) participant given
the option to set agoal for the main food group discussed and
an option to set an additional fruit or vegetable goal, and (6)
end with atake-away message about the call.

M easures

Overview

Assessments for the acquisition phase included self-report
guestionnaires administered at the enrolIment call, and 3 months
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and 6 months later. Measures included demographics,
self-reported weight and height, and the NCI FV'S. Additional
measures were added to the maintenance phase (RCT) to more
accurately estimate F&V outcomes and to examine change in
theoretical constructs from SCT and GST. Baseline
(randomization), 6 months, and 24 months were considered the
primary time points for the RCT. Assessments at 12 and 18
months post baseline were considered secondary. A subsample
of participants who were eligible for the RCT were randomly
selected and invited to have a blood draw at baseline
(randomization) to assess serum carotenoids. Other than the
in-person blood draw, all assessments were completed over the
telephone by survey research staff who were blinded to
condition.

Fruit and Vegetable I ntake

The primary outcome measure was F&V, and it was assessed
two ways: brief screeners and 24-hour dietary recalls. The NCI
FVS [35] was considered the primary screener and was
administered at all assessment time points. The screener assesses
self-reported frequency of consumption in the last month and
the portion size for 10 items that included 100% fruit juice,
fruit, lettuce salad, french friesor fried potatoes, white potatoes
(not fried), cooked dried beans, other vegetabl es, tomato sauce,
vegetable soup, and mixturesthat include vegetables. Although
all questionswere asked, fried potato consumption and mixtures
that include vegetables were not included in the summary scores
or analyses. Validity of the FV'S compared to true intake ranges
from r=.66 for men to r=.51 for women [35].

For the primary assessment time points for the RCT (baseline,
6, and 24 months), the primary assessment of F& V wasthe NCI
Method [54,55]. This method requires a food frequency
assessment such asthe NCI FV Sand two 24-hour dietary recalls.
The recalls were administered over the telephone by the
Nutrition Epidemiology core at University of North Carolina,
Chapd Hill, using thelatest version of the Nutrition Data System
for Research (NDSR) software. A nutritionist trained to conduct
the telephone recalls used a standard introduction script and a
multiple-pass approach interview methodology for the recall.
Thefoods, beverages, preparation methods, amounts, and recipes
reported by the participant were entered by an interviewer into
the NDSR softwareto obtain an estimate of nutrient intake. The
NDSR 2008 database was used for this study and contained
over 18,000 foods, 8000 brand name products, many ethnic
foods, supplements, and vitamins. The NDSR calculated food
group serving count system was used to assess F& V.

Maintenance of F&V consumption was defined in this study as
sustaining a one-serving/day increase in F&V achieved during
the acquisition phase. Participants who increased their
consumption by more than one serving during the acquisition
phase need only maintain a one-serving gain to be considered
as achieving maintenance. Maintenance (sustaining at least one
serving/day) will be assessed at each time point, separately.

Carotenoid Levels

Participants who identified themselves as non-smokers were
asked to fast for at least 6 hours prior to the blood draw. Samples
were collected at a General Research Center under low light
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conditions and protected from light throughout processing [38].
The sera were stored at -70 degree C until analysis by a
high-performance liquid chromatography method that was used
to measure concentrations of alpha-carotene, beta-carotene,
lycopene, lutein, zeaxanthin, and beta-cryptoxanthin, by the
laboratory at Genox Corporation, Baltimore, MD.

Theoretical Constructs

Self-efficacy for F&V consumption was measured using a
6-item scale [56]. Participants were asked how confident they
were about eating F&V in six different situations and responded
on a 5-point scale: (1 not at al confident) and 5 (completely
confident). GST constructswere assessed with agoal assessment
battery that included five measures that were designed for this
study because no scales existed. The battery included (1)
identification of current life goals or priorities, (2) evaluation
of success in meeting life goals, (3) evaluation of how current
life goals or priorities previously selected conflict or facilitate
healthy eating, (4) evaluation of life goal pursuit targeting the
toplifegoal or priority that most interfereswith eating ahealthy
diet, and (5) evaluation of dietary goal pursuit, respectively.
First, participants were given a list of 15 life common goals
(see Table 3 in Multimedia Appendix 2) and asked to identify
those they were currently and actively trying to achieve (“goals
or activities that you are spending time and effort on at least
weekly™). The goals were ranked by the participants on a scale
from 1-10 where 1 is not at all important and 10 is extremely
important. Next, participants eval uated their successin meeting
the goals by responding to the following question for each life
goal: “How successful do you fedl in meeting this goal right
now?’ Participants ranked each goal on ascalefrom 1-5 where
1isnot successful and 5 is extremely successful. Goal conflict
and facilitation were measured by asking how the goals affect
success in eating a healthy diet (“does the goal make it easier
or harder for you to eat a healthy diet?"). The goal was ranked
on a5-point scale where 1 is much easier and 5 is much harder.
An example of aquestion is“On ascale of 1 to 5, does getting
more education or another degree make it easier or harder for
you to eat a healthy diet?’ Last, the construct of goal pursuit
was assessed by asking the participant to evaluate the top life
goal or priority that most interferes with eating a healthy diet.
Participants selected the one priority or goal that interfered the
most with eating a healthy diet, and they were asked to respond
to aseriesof statementsabout pursing that goal (working toward
this goal is exciting for me; | receive a lot of encouragement
for working on this goal). Responses were on ascale where“1
isnot at al true for me” and “5 describes me very well”. Goal
pursuit for healthy eating was assessed last. Participants were
asked to rate how well each of 29 statements described them:
“1 want you to think about the goal of eating a healthy diet.
Please think about the goal of eating a healthy diet, and tell me
how well each of these statements describesyou. Pleaserate on
alto5scaewherelisnot at al true for you and 5 means it
describes you very well.” Some sample items were “Working
toward thisgoal isexciting”, “1 try not to let other goalsinterfere
with thisgoal”, and “1 reward myself for working hard on this
goa”.
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Cost Assessment

Data were collected in order to complete a cost-effectiveness
analysis of the maintenance interventions (see Data Analysis
section). Direct costs were measured and included the TLC
system costs (hardware, software, telephone, and labor).
Development costs are excluded. The direct cost of
implementing theinterventions (TL C) was estimated by tracking
the time a research assistant spent on tasks that would occur if
the intervention were implemented outside of a research study
(ie, labor costs of training personng and operating and
maintaining TLC). All tasks were categorized and tracked on
the research assistants’ computers. Time spent on tasks that
involved training the participant how to use TLC, telephone
cals to assist the participant with TLC and computer server
weretracked in acomputer program. Research assistants|ogged
onto their research operations system at the start of their
workday, and any appropriatetasksweretracked by the system.
Tasks that were specific to the research study were not tracked,
such as assessment phone calls.

Sample Size

Sample size for the RCT was based on 80% power to detect a
20% difference in the percentage maintaining an improvement
in F&V consumption at 24 months. This sample size aso
provides 80% power to detect a small-to-medium effect size
for differences in mean F&V consumption based on Cohen’s
definition [57]. The primary hypothesis was that the treatment
groups would maintain their initial gainsin F&V consumption
better than the control group, and the TLC-GST group would
be significantly more successful in achieving this outcome than
the TLC-SCT group (ie, GST > SCT > Control). Thiswastested
defining maintenance as sustaining a one-serving increase in
F&V that was achieved during the acquisition phase (as thisis
the eligibility criterion for the RCT). This primary hypothesis
was tested using two approaches: a categorical approach and a
continuous approach. The categorical hypothesis tests the
proportion of the group who maintain, while the continuous
tests the differences in F&V serving size. For the categorical
hypothesis, the sample size estimation was based on a 20%
differenceinthe proportion of participants meeting the definition
of maintenance between groups. If the proportion maintaining
gainsis 80% in one group, 60% in another, and 40% in athird,
there is 80% power of detecting pairwise differences between
groups. Expecting 5% attrition at every 6 months from baseline
to 24-month time point, asample size of 405 (n=135 per group)
is required at baseline and will yield a final sample of 330
(n=110 per group). This sample size provides 81% power of
detecting the difference at 24-month time point between
TLC-SCT and Control Groups (60% vs 40%), 87% power of
detecting the difference between TLC-GST and TLC-SCT
Groups (80% vs 60%), and 99% power of detecting the
difference between TLC-GST and Control Groups (80% vs
40%), testing at the two-tailed apha .05 level. For the
continuous hypothesis, group differences are measured by the
mean change from baseline to 24-month time point. A sample
size of 110 provides 80% power of detecting an effect size of
.38 of the standard deviation of the change score in F&V
servings.
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Results

Data Analysis

Data will be analyzed using SAS, version 9.1 for Windows.
Alphalevel was set at P<.05. Descriptive statistics will be used
to characterize the different study subject samples before and
after the acquisition study period. Descriptive statistics will
examinethose individual swho were screened for eligibility and
those who qualified and enrolled into the RCT. Sample
comparisons between those who were eligible and those who
were not will be made using data collected at enrollment
(screening data). Comparisons of the different study samples
will be performed using Student’st test for continuous variables
and Pearson’s chi-square test for categorical variables. An
additional analysiswill be performed evaluating the changein
F&V servings from initial screening (enrollment) to baseline
(ie, the beginning of the maintenance phase) for the samplewho
was randomized into the RCT. An intention-to-treat approach
using thelast observation carried forward approach will be used
to include those participants who drop out of the study or for
whom there are missing data.

The primary hypothesesfor the RCT isthat the treatment groups
will maintain their initial gains (ie, one-serving increase) in
F&V consumption better than the control group, and the
TLC-GST group will be significantly more successful in
achieving this outcome than the TLC-SCT group (ie, GST >
SCT > Control) on both a categorical (primary hypothesis) and
a continuous measure (secondary hypothesis) of maintenance
at all follow-up time points. The primary time points for the
study will be baseline (randomization), 6 months (post
intervention period), and 24 months (end of the follow-up
period). The primary comparisons will be considered from
baseline to 6 months, and baseline to 24 months. Group
differenceswill be compared using acontinuousvariable (F&V
consumption) at these time points. We will also compare groups
on the percent who maintained a one-serving/day or greater
increase in F&V consumption. The categorical measure of
maintenance will be analyzed through multiple logistic
regression models, and a continuous measure of maintenance
will be analyzed through multiple linear regression models.
Independent variables in these models will include a set of
indicator variables for study group, baseline levels relating to
each outcome variable, and potential confounders (variables
found to differ between groups at baseline).

Longitudinal models will be used to explore group differences
on dietary indicators over time, using data from al study
evaluation points. These analyses will use the Generalized
Estimating Equations (GEE) approach to accounting for the
longitudinal nature of the data by modeling the within-subject
correlation and adjusting both regression parameters and
standard errors for this correlation. As compared to traditional
repeated measures analysis of variance, the GEE approach
allowsfor theinclusion of all available datafrom subjectswith
incomplete follow-up in the analysis. For categorical outcome
measures, GEE |ogistic regression modelsfor longitudina data
will be used, while for continuous outcome measures, GEE
linear regression modelswill be used. Independent variablesin
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these modelswill include a set of indicator variablesfor group,
a set of indicator variables representing time (with baseline
taken as the reference group), and a set of interaction terms
modeling differential changes over time for the three study
groups. Potential confoundersidentifiedin preliminary analyses
will also be included in these models. Our primary interest is
in the interaction terms, which will test whether the pattern of
change in consumption of F&V over time differs by group.

While the primary focus of our analyses of the number of F&V
servings is on changes from baseline to 6 to 24 months, our
longitudinal modelswill also allow usto examine maintenance
decay in the number of servings from 6 months (at the end of
the maintenance intervention) to 24 months. Similarly, our
longitudinal models for the categorized maintenance outcome
will allow us to examine changes in maintenance from 6 to 24
months as well.

Secondary analyseswill examinetheinfluence of psychosocial
variables. For TLC-SCT, we hypothesize that the outcomes are
mediated by self-efficacy. For TLC-GST, we hypothesize that
outcomes are at least partially explained by changes in goal
system variables such as levels of inter-goal facilitation,
inter-goal substitution, and inter-goal conflict at all major
follow-up time points.

These hypotheses will be tested with path analysis. Potential
mediational pathways of the effect between the randomized
groups and F&V intake for the theoretical construct variables
will be examined. Path models will be constructed to test the
direct and indirect associationsindicated by our research model.
Using 6 and 12 month data as indicators of processes of
maintenance in both the mid-term (at the end of the maintenance
intervention) and in the longer term (6+ months post
intervention), path analyses, both separate and combined, will
be conducted to examine mediators of maintenance variables
as influenced by group assignment. To examine the TLC-SCT
change model, paths will be modeled from an intervention
variable to self-efficacy to F&V intake. Direct and indirect
effects of the intervention will be estimated through standardized
path coefficients. For the TLC-GST, goal system variableswill
be examined in analogous path models.

Cost Analysis

Cost analyses are planned for the study conditional upon
demonstrating that the maintenance interventions are effective
in altering and sustaining improvements in diet. The analysis
will be based on the recommendations of the US Public Health
Service Panel on Cost-Effectiveness Analysis [58]. An
incremental cost-effectiveness ratio on the acquisition phase
will be computed. The incremental cost-effectiveness of the
two maintenance intervention conditions will be compared
relative to the acquisition intervention to assess the resource
use associated with incremental sustained improvements in
health.

Discussion

Principal Considerations

There are a number of important issues to consider about this
study. The overarching goal of this study isto better understand
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how to help individuals maintain a newly acquired health
behavior. The challenge was first to identify a population that
is engaging in unhealthful behaviors and that the behavior is
amenable to change. F& V was selected as the principal target
for theintervention study for multiple reasons. First, the majority
of the US population is not consuming enough F& V, providing
an opportunity to recruit a large enough sample within a
reasonable time frame. Second, we had to identify an
evidence-based, off-the-shelf intervention that would likely
produce a change in F&V in order to study whether a newly
acquired behavior can be sustained with interventions specific
to the maintenance of that newly acquired behavior. While the
TLC-EAT intervention was used for the acquisition phase of
the study, we had to consider how much time it would take to
achieve a primary intervention effect using TLC-EAT to make
a meaningful positive dietary behavior change to qualify
sufficient numbers of participants for the maintenance
intervention RCT, and what should be considered a positive
response in this RCT. One option was to offer TLC-EAT
acquisition intervention for aslong asit took the participant to
show a positive improvement. This was not feasible given the
time limitations of the study but fortunately was not afactor in
the study design becausethe TLC-EAT acquisition intervention
was known to achieve a positive effect within 3 months based
on a previous study [31]. We a so decided to define a positive
intervention effect in the acquisition phase as an increase in
F&V consumption by one or more servings per day. We did
consider using a threshold criterion of a successful acquisition
intervention effect of 5 servings a day but did not want to
exclude individuals who might begin the acquisition phase at
very low levels of F&V consumption and have a substantial
acquisition intervention effect but still not meet the threshold
of 5 servings of F& V/day. Moreover, including individualswho
increase at least one F& V serving aday isin line with the usual
level of change achieved in successful dietary change programs
[6]. In addition, there is no evidence in the literature that
increasing F&V consumption from 0-1 serving/day confers
different risk reduction than going from 4-5 servings/day.
Moreover, it isnot knowniif it iseasier to maintain aone-serving
increase from 4-5 servings per day compared to a change from
0-1 servings per day, or whether a larger increase in F&V
consumption (for example 2 or more servings/day) is more
difficult to maintain than a smaller increase during behavior
change acquisition.

A major consideration for our study was how to define
maintenance. There is not a well-accepted definition of
maintenance of a behavior change. It could be defined as a
criterion outcome, which means that the individual consumes
at least the same number of servings of F&V at each outcome
measurement point as he or she consumed at the end of the
acquisition phase. Another approach is to compare the three
groups at each time point using the proportion of participants
in each study group who reach criterion at that time (eg,
consume at least the same number of servings of F&V at the
end of acquisition to the end of the maintenance assessment).
In doing so, we will consider the standard error of the
measurement of F&V intake so that maintenance of F&V
consumption will be defined as at least the same intake the
person achieved at the end of the TLC-EAT acquisition period
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minus the standard error. Another approach is to compare
changes in intake of F&V between randomization and each
outcome measurement point. These “change scores’ can be
compared across the three study groups. The advantage of this
approach over the criterion outcome approach isthat it considers
both the degree of preservation of intervention effect and
possible increases in intervention effect by the maintenance
intervention. Recent research suggests beneficial health effects
as F&V consumption increases rather than only among those
who meet a certain threshold (ie, 5 servings/day) [2]. The
advantage of using a “change score’ rather than a “threshold
score” isthat it may bethe most relevant public health criterion.
However, it isaless intuitive measure of maintenance than the
criterion measure. Thus, both approaches will be examined.

The last consideration concerns the diet content of the basic
TLC-EAT intervention. TLC-EAT has shown to improve F&V
in two previous interventions yet the topics covered in the
intervention calls include other food groups (diary, protein,
grains). The approach taken in TLC-EAT relies heavily on the
strategy of substitution of “healthy” for “unhealthy” foods; in
doing so, it promotes greater consumption of somefood groups,
like F&V, possibly at the expense of others, like red and
processed meats, and recognizes the public health benefits of
targeting multiple dietary risk factors and the practical realities
of intervening on diet. Thus, the diet topics in al of the
interventions were written using this approach.

Strengths

While few studies have evaluated maintenance-specific
interventions for dietary change, fewer maintenance-specific
interventions have been studied in which outcomes exceed 12
months, and even fewer have compared theory-guided
interventions. The major innovation of this project isthe design,
creation, and testing of a maintenance-specific intervention
(TLC-GST) and its comparison with an intervention based on
the most commonly used behavioral theory, SCT. GST is a
“maintenance-focused” theory inthat it positsthat many worthy
and attainable goalsfall to the wayside because other endeavors,
for any number of reasons, take resources away from their
pursuit. If it is competition for internal and external resources
that triggers a significant proportion of relapse, then an
intervention that successfully advocates for the continued
allocation of resources to dietary behavior, as well as assists
users in more efficiently managing the resources they have
across their goals, should make a difference. It isalso possible
that maintenance of goal behaviorsthat do not haveimmediate
and perceivable rewards, especialy true of long-term risk
reduction, isespecially appropriate for an intervention that helps
balance demands from goals that have more short-term and
palpable rewards.
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Few studies have compared theories, mostly because it is a
challenging task that requiresthat at least two interventions be
available that are the same or very similar with each of them
based on a different behavioral theory. There are very few pairs
of behavioral interventions that have functional comparability
while being driven by distinctly different theories. Practically
speaking, aresearcher hasto design thetwo interventionsbeing
studied, and thisistime-consuming and expensive. Nonethel ess,
thisis exactly what we did in creating two theoretically guided
interventionsfor maintenance of dietary behavior change. Using
SCT to map out amaintenance intervention was doabl e because
it is one of the most widely used theories for changing and
maintaining health behaviors. The relapse prevention model
[53], whichisinformed by SCT, provided apractical framework
for implementing a SCT-based behavior maintenance
intervention by explicitly identifying which intervention
strategies to include (eg, goal setting, planning ahead) to
maintain a behavior change. The resulting TLC-Maintenance
SCT intervention has good fidelity to SCT. In contrast, and to
our knowledge, GST has never been applied to health behavior
change, whereas it has a strong theoretical and experimental
underpinning for application to health behavior and its change.
No study has attempted to translate and apply GST for practical
dietary interventions delivered to individual s over thetelephone.

Another strength of the study design in our RCT is our ability
to control for fidelity in delivering the interventions. The
acquisitionintervention, TLC-EAT, wasdelivered to all enrolled
participants in the same way because it was delivered using an
automated computer system. TLC-EAT is designed to provide
a consistent intervention of all users that is tailored to the
participant. TLC-Maintenance SCT also provides a consistent
maintenance intervention for al of its users. Although a
computer-controlled health behavior change intervention may
or may not be as tailored as a human counselor intervention,
the intervention content is explicit and discoverable and has
complete fidelity. If differences are found between the two
health behavior change maintenance interventions, they will be
due to the underlying content of the interventions and not due
to differences in provider training, provider skill level, or lack
of adherence to protocol [59].

Conclusions

Thisstudy used anovel study design toinitiate and then promote
the maintenance of dietary behavior change through the use of
an evidence-based fully automated telephony intervention. After
the first 6 months (the acquisition phase), we will examine
whether two telephony interventions built using different
underlying behavioral theories, were more successful than an
assessment-only control group in helping participants maintain
their newly acquired health behavior change.
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Abstract

Background: Despite the availability of effective medications and clinical guidelines for pain management, pain control is
suboptimal in a sizeable proportion of patients with cancer pain. The National Comprehensive Cancer Network guidelines
recommend acomprehensive and multimodal approach for management of cancer pain. We devel oped amobile phone application,
ePAL, based on clinical guidelinesto empower patients for cancer pain management by prompting regular pain assessments and
coaching for self-management.

Objective: The objective of this study is to evaluate the effect of a multidimensional mobile phone-based pain management
application, ePAL, on controlling cancer pain and improving quality of life in patients with cancer pain being treated at an
academic palliative care clinic.

Methods: The study will be implemented as a 2-arm randomized controlled trial with 110 adult patients with CP who own a
mobile phone over afollow-up period of two months. Participants will be randomized to either the intervention group receiving
ePAL and usual care or to a control group receiving only usual care. The brief pain inventory will be used to assess our primary
outcome which is pain intensity. We will also evaluate the effect of the intervention on secondary outcomes which include the
effect of the intervention on hospital utilization for pain crisis, quality of life, adherence to analgesic medications, barriersto pain
control, anxiety and patient engagement. Instruments that will be used in evaluating secondary outcomes include the Brief Pain
Inventory, Morisky Medication Adherence Scale, Barriers Questionnaire-11, Functional Assessment of Cancer Therapy—General,
Edmonton Symptom Assessment System, Generalized Anxiety Disorder 7-item scale, and the Functional Assessment of Chronic
I1Iness Therapy-Fatigue. The intention-to-treat approach will be used to eval uate outcomes. Our primary outcome, pain intensity,
measured longitudinally over eight weeks, will be assessed by mixed model repeated analysis. Effect sizes will be calculated as
mean group differences with standard deviations.

Results: Thestudy is still in progress. We hope to have results by the end of 2015.
Conclusions: The multidimensional approach to pain management implemented on a mobile phone application could lead to
significant improvements in patient outcomes.

Trial Registration: Clinical Trials.gov NCT02069743; https://clinicaltrial s.gov/ct2/show/NCT02069743 (Archived by WebCite
at http://www.webcitation.org/6Qb65X GGA).

(JMIR Res Protoc 2014;3(4):€76) doi:10.2196/resprot.3957
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cancer pain; mobile application; randomized controlled trial; self care; palliative care; mHealth
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Introduction

Background

In addition to theinherent pathophysiological effects associated
with any cancer, pain is one of the most feared consequences
of cancer [1,2]. Cancer Pain (CP) may be present at any stage
of the disease process. It may be the first complaint patients
experience before diagnosis and may even be present long after
treatment. Pain may be due to the direct effect of the cancer,
diagnostic procedures or treatment. It is associated with
distressing psychosocial discomforts and adversely impactsthe
patient’s quality of life [1]. The prevalence of CP varies
depending on the type of cancer and stage of the disease; it
rangesfrom 24%-60% in patients receiving trestment, 62%-86%
in patients with advanced cancer, and 33% in patients post
curative treatment [2-5]. Results from a meta-analysis showed
that the preval ence of CP was 70%, 59%, 55% 54%, 52%, 60%,
and 50% in head and neck, gastrointestinal, lung/bronchus,
breast, urogenital, gynecological, and all cancer types
respectively [6].

Despite the availability of guidelines from organizations such
as the World Health Organization (WHO), at least 14% of
patients with cancer pain have inadequate analgesia [7,8].
Barriers to the adequate management of CP may be physician
or patient-related. Guidelines recommend that patients be
screened (with standardized assessment scales) for CP at any
encounter with their providers, but physicians generaly
under-assess pain, given their busy clinic schedules.
Additionally, while some physi cians have misconceptions about
drug tolerance, addiction, routes of administration, and
exaggerated fear of adverse effects that accounts for the
sub-optimal management of CP [9]. Poor patient-physician
communication is another reason for failure to accurately
establish theintensity of the patient’s pain. Inthe United States,
thisis especially worse in ethnic minorities and contributes to
further widening the health disparity gap [10,11]. Many patients
want to be “good” patients and do not want to “trouble” their
physicians. As a result they may have misconceptions about
“pain as an unavoidable consequence of cancer”, fear of
addiction, issues of medication compliance, and side effects
fromtheir pain medication [9]. These provider and patient-based
barriers can culminate in a burden on the patient-provider
relationship and result in inadequate treatment of cancer pain.

Cancer painismultidimensional in nature and requiresintensive
self-management. It is important for affected patients to be
coached, educated, and empowered to manage the pain they
experience. Unfortunately, randomized clinical trialshave been
scarce on thissubject [1]. The standard carein pain management
is based on the analgesic ladder recommended by WHO from
which most other guidelines have evolved. Although the
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guidelines have shown to be effective, evidence suggests that
they are poorly implemented in practice [12]. Gapsin knowledge
about pain, clinical applications of pain, and a perpetual
disconnect between patient and provider regarding pain, are all
impeding progress in developing best practices for CP
management. The National Comprehensive Cancer Network
(NCCN) qguidelines recommend a comprehensive and
multimodal approach for management of CP [3]. Pain can be
controlled if recommended algorithms are systematically applied
and tailored to meet patients’ needs [3].

Traditionally, management modalities are administered during
visitsto a clinician be it an oncologist, nurse or social worker.
However, we developed a self-management mobile phone
application, ePAL that patients can use in between visits to
manage CP. Thetool was devel oped based on clinical guidelines
to empower patientsfor self-management by facilitating patient
education, regular pain assessments, and timely feedback,
medication changes and improving patient-physician
connections. Our strategy is focused on supporting patients by
regularly nudging them to assesstheir level of pain control and
coaching them about CP management through regular

messaging.

Our goal isto help patients with cancer pain gain better control
of their symptoms and improve their overall quality of life.
Therefore, we hypothesize that patients randomized to receive
ePAL will have better pain outcomes, measured by pain
intensity, and improved quality of life compared with patients
receiving usual care.

Specific Aims
Primary Aim

Our primary aim is to evaluate the effect of ePAL on pain
control in patients with cancer pain.

Secondary Aims

Secondary outcomes to be assessed include evaluating the
effects of ePAL on: (1) quality of life; (2) hospital utilization
for pain crises; (3) adherenceto analgesic medications; (4) daily
opioid consumption; (5) levels of anxiety; and to evaluate (6)
participants’ pattern of engagement with ePAL; and (7)
perceived barriers to cancer pain management.

Methods

Trial Design

This study will be implemented as a 2-arm randomized
controlledtrial (RCT; NCT02069743) with repeated assessments
at baseline, midpoint, and at the end of the study over an eight
weeks follow-up period. Figure 1 shows the research design.
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Figure 1. Schematic summary of thetrial design. BPI: Pain intensity assessments with the Brief Pain Inventory.
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Participant Inclusion/Exclusion Criteria

Patients must meet all eligibility requirements to be enrolled
into the study. Eligible patients are ambulatory, patients aged
18 years or older with diagnoses of a solid-organ cancer and
moderate to severe levels (at least 4/10 on the numerical rating
scale [NRS]) of pain at enrollment. They must also have a
mobile phone and should be able to read and speak English.
Ineligible patients will be defined as those who (1) have alife
expectancy less than two months as determined by the clinical
team; (2) have any significant medical or psychiatric
comorbidities (other than depression or anxiety) or cognitive
impedimentsthat would prevent them from being ableto utilize
the program; (3) have aknown history of substance abuse; and
(4) participating in any other investigational therapies or other
study protocols that may have an impact on pain intensity or
quality of life which are the main outcomes of this study.

Recruitment Procedure

All patients, regardless of ethnicity, with upcoming
appointments at the Massachusetts General Hospital (MGH)
Palliative Care Center are considered potential candidates.
Therefore, potential subjects for this study will be drawn from
adult cancer patients presenting with pain at theMGH Pdlliative
Care Center. They will undergo screening to ensure eligibility
and formal enrollment by signing the informed consent form.
This is done before any study procedure is carried out.
Participating subjects will complete all enrollment surveysand
randomization procedures. All participants will be instructed
to continue to receive medical care from physicians as usual.
Subjectsrandomized to theintervention arm download the ePAL
mobile application and will be taught how to use the functions
of the application.

http://www.researchprotocols.org/2014/4/e76/

Framework for I ntervention

Overview

The ePAL mabile application was designed to augment existing
pain management protocols at the MGH Palliative Care Center
and to promote self-efficacy for pain management in patients
with cancer pain. Therefore, we use a comprehensive and
multimodal approach asrecommended by the NCCN guidelines
for treatment of adults in addition to addressing common
challenges in managing CP, as identified in oncologic clinical
practice and in the medical literature [3]. The recommended
targeted dimensions for CP management include providing
support, encouraging subjects to report CP, teaching coping
skills, and building self-efficacy. This app is based on the
premise that providing a platform where patients can easily
evaluate pain control and find support to manage their pain will
overall improve pain management and quality of life. Therefore,
ePAL (1) provides amedium for on-demand pain assessments
using aNRS (ie, patients can use the app to assess the level of
their pain control at any time when they experience exacerbation
of symptoms or breakthrough pain); (2) coaches patients using
bite-sized educational and supportive messages; (3) facilitates
patient-provider communication; (4) helps patients track their
symptoms, and (5) requests prescription refills. Furthermore,
theintervention istailored to theindividual patient’s need which
is determined by the ratings of pain intensity on the NRS,
self-reported symptoms and self-reported barriers to pain
management. These factorsweretaken into account inthe design
of the app and aided in determining the type of educational
coaching messages that a particular subject receives. We further
elaborate on our approach below.
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Increasing Opportunitiesfor Pain Control

Pain control is routinely assessed when a patient complains
about it during a scheduled visit to the doctor’s office (every
2-6 weeks, depending on patient’s clinical condition) or during
unscheduled patient-initiated visitsfor uncontrolled pain. ePAL
on the other hand, can be easily administered outside of hospital
settings. The app prompts parti cipantsto assessthelevel of their
pain control over the past 24 hours three times per week. Asa
result, it provides patients with a medium to regularly evaluate
pain control and opportunities for management. Participants
with breakthrough pain or other CP-related complaintsare able
to perform ad hoc pain assessments and management at any
time. The app recommends management strategies based on
responses to the pain assessment and other pain management
barriers. Treatment recommendations are not prescriptive but
guide patients on what to do to help them manage their pain.
Patients with newly occurring, persistent, or severe pain will
be connected directly to the MGH Palliative Care Center for
further evaluation and treatment. This is enabled by the
automatic call function on the app that links directly tothe MGH
Palliative Care Center. However, patients have the option to
decline speaking with the care team about the trigger symptom.
For patients who need further evaluation outside of the regular
pain clinic hours, they will be automatically connected with the
Palliative Care on-call physician. In addition, participants can
pursue medical assistance through the usual emergency phone
and paging protocols at the Mass General Palliative Care Center
and Cancer Center.

Coaching

Our hopeisthat by the time patients graduate from the program,
at the end of the 2-month study, they will be better equipped to
manage their CP in between their clinic visits or appropriately
report uncontrolled pain. Contents from the educational library
of ePAL will be used to coach participants on pharmacologic
and nonpharmacological interventions to reduce CP. Coaching
will also address the various misconceptions associated with
CP management [12,13]. Patients are coached through small,
bite-sized push notification with daily “tips’ for managing
cancer, cancer pain, and other side effects. These messageswill
help keep patients connected to their care providers even when
they are not immediately due for another clinic visit, and
facilitate improved communication between patients and
providers. Additionally, coaching will also address medication
adherence which will be encouraged by emphasizing the need
for “by the clock” administration, addressing misconceptions
about tolerance and addiction, managing side effects of analgesic
therapy, and providing general education about cancer and CP
[11-14].

Key Features of ePAL

Pain Assessments and Feedback

This is one of the key features of the app. Patients are nudged
to assess level of their pain control three times per week.
However, they are also ableto perform ad hoc pain assessments
apart from these scheduled prompts. Patients input the level of
their pain control on a sliding NRS on the homepage of the
ePAL. After patients rate their pain levels, the app will assess
whether it is a new or recurring pain, the acceptability or
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tolerability of the pain, barriersto pain control and al so rule out
red flag symptoms (eg, persistent vomiting, no bowel movement
for >3 days) that may require further evaluation by the care
provider. Based on the identified barriers to adequate pain
control, the app then suggests management steps and coaches
them by addressing the identified barriers.

Multimedia Library

Patients often report a need for easily accessible and
understandable information. For the ePAL mobile app, we
developed a comprehensive library with information some of
which were created by theinvestigators and others chosen from
reliable sources. The library contains information on a wide
array of topicsrelating to cancer, cancer pain, pain medication,
side effects of pain medications, and other related symptoms,
barriers to pain management, etc. The library is broken down
into topic pages to facilitate users learning at their own pace
instead of being overwhelmed by too much information. The
app aso includes videos (featuring physicians and nurse
practitioners from the MGH Palliative Care Center explaining
important topics in CP management) and audio files on
relaxation and meditation techniques for pain management.

Notebook

The app offers a diary, directly accessible from the homepage
and other relevant locations, for patientsto log their experiences
dealing with their symptoms and questionsthey have about their
management protocols. Thiswasincorporated into the app based
on exploratory needs assessment where some patients reported
having lots of questions for their providers which they forget
to ask at the clinic visit and leave without hearing the answers.
Patients can generate areport of all their notes and bring them
up for discussion during the in-person visit. We hope the notes
will help the patients better organizetheir discussionswith their
care providers during the clinic visits.

Tracking

The app tracks pain scores so that patients can monitor their
progress and also sharetheir trendswith their care provider and
support system. Therearetwo available views. adiding weekly
scale and a monthly calendar view. Pain scores are displayed
in green, yellow, and red which correspond to mild, moderate,
and severe pain respectively. From here, users can also directly
access notes associated with each day.

M edication Refill Request

This is an additional feature to bolster user engagement with
the app and also to facilitate continuous pain management
without the interruption of unfilled prescriptions. Thisis based
on findings from exploratory needs assessment at the MGH
Palliative Care Center where patients reported that calling the
hospital for refills, pain consultations, appoi ntment scheduling,
etc could be stressful and time-consuming. Patients can request
refillsin one simple tap on the app.

Screenshots of the ePAL mobile intervention are shown in
Figures 2 and 3. Figure 2 shows the welcome screen of the
application and a sample of educational messages (a), the
resulting feedback from a pain score of >8 (b, c), and the
symptom tracking function (d). In Figure 3, the additional
features of theintervention are shown. Theseincludethe ability
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to order prescription refills and make notes for tracking and or ~ with specific questions for the physician.

Figure 2. ePAL Mobile Application. a-d shows the numerical rating scale and pain tracking feature: a). Welcome page with educationa tip; b & c).
NRS and resulting message if pain score >8; d). Trend of pain scores, with notes.
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Figure 3. ePAL Mobile Application Features: a). Prescription refill; b). Notes feature; ¢). Calendar showing days with notes.
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they will be able to use ePAL to manage their pain. During the
study, intervention subjects will receive push notifications on
their phones to assess their pain control over the past 24 hours
every morning on Mondays, Wednesdays, and Fridays
throughout the study period. The app will guide them through
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management steps based on their responses. Additionally, one
coaching message will be sent to subjects once every day.
Subjectswill also be encouraged to use the app to manage their
pain on-demand, and also to use other features of the app,
including pain tracking, prescription refill requests, and the
multimedia education library.

Control Group

Participantsin the control group will continueto receive medical
care from their care teams as usual. However, they will not be
able to use the app during the study period.

Outcome M easures

Data Collection Materials

Thereisone primary outcome and several secondary outcomes
that will be assessed in this trial. This study uses severa
validated instruments for data collection: (1) the Brief Pain
Inventory (BPI) participants’ level of cancer pain and
interference with daily function [15]; (2) the Morisky
Medication Adherence Scde (MMAS-8) is an 8-item
self-reported questionnaire used to measure adherence to
medication [16]; (3) the Barriers Questionnaire-11 (BQ-I1) is
used to capture subjects’ beliefs that may impact optimal pain
control [17]; (4) the Patient-Health Questionnaire PHQ-8 is
used to screen for depression [18]; (5) the Functional
Assessment of Cancer Therapy-General (FACT-G) is used to
measure health-related quality of life [19]; (6) Edmonton
Symptom Assessment System (ESAS-) is used to assess
symptoms commonly found in palliative care patients [20]; (7)
the generalized anxiety disorder 7-item scale (GAD-7) is an
easy to use instrument to assess levels of anxiety [21]; (8) the
Functional Assessment of Chronic Iliness Therapy-Fatigue
(FACIT-F) assesses levels of fatigue in patients with chronic
illnesses[22].

Primary Outcome

Primary outcome measurement is pain intensity measured as a
continuous outcome. It will be measured quantitatively with
the BPI that assesses wordt, least, average, and current pain
intensity over the past week. The self-administered paper version

Agboolaet a

will be used during in-person visits at baseline, midpoint, and
at closeout; whilethe Interactive Voice Response (IVR) version
will be used at weeks 2, 4, and 6.To minimize loss of data, any
subject who is not able to complete the BPI at weeks 2 and 6
via IVR will be sent REDCap links to complete the surveys
online. REDCap is a secure, Web-based application for data
collection customizablefor individual research studies. Itisfree
and complies with all Health Insurance Portability and
Accountability Act regulations (HIPAA). It was developed by
a multi-institutional  consortium initiated at Vanderbilt
University.

Secondary Outcomes

All secondary outcomes will be assessed at midpoint and at the
end of the study. Quality of life will be assessed with the
FACT-G and ESAS-r. Hospital utilizations for pain crisis
including emergency department or urgent care visits and
unplanned clinic visits for pain will be assessed from the
Electronic Medical Records. In addition, adherenceto analgesic
medications will be measured by the MMAS-8; opioid
consumption will be measured quantitatively as oral morphine
equivalent daily dose; patient-related barriers to pain will be
measured quantitatively by the BQ-I1; anxiety will be measured
by the GAD-7; and pattern of patient engagement with ePAL
will be assessed quantitatively by subject’sinteraction with the
system measured by the number of their responsesto interactive
messages and the use of other functions such as the notes
function on the app.

Data Collection

Data will be collected at various time points (baseline, weeks
2,4, 6 and 8) asdescribed in Table 1. Data collection for weeks
2 and 6 will be viathe IVR system while baseline, midpoint,
and closeout visitswill be conducted in-person. However, if for
unavoidable reasons, in-person visits are not possible, survey
questionnaires will be sent via REDCap. Outcome data will be
stored in computer network files that are accessible only to
IRB-approved study staff. Outcome datawill be linked to each
subject by aunique number, which will not have any identifying
information. All data collected will be analyzed at the end of
the study period.

Table 1. Data collection schedule: the table depicts the schedule for data collection.

Intervention/Control group data collection At entry 2 weeks

4 weeks (+/- 5 days) 6 weeks 8 weeks Closeout (+/- 5days)

Enrollment questionnaire
PHQ-8

BPI

MMAS

BQ- Il

FACT-G

ESAST

GAD-7

FACIT-F

X X X X X X X X X X

Opioid consumption

Hospita utilizations

X X X X X X X X
X X X X X X X X X
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Statistical Analysis Plan

Sample Size Estimation

A sample size of 88 subjects, 44 in each arm, is sufficient to
detect a clinically important difference of 1.5 between the
control and intervention armsin pain intensity scores assuming
equal standard deviation of 2.5, using a two-tailed t test of
difference between means, with 80% power and a2-sided alpha
of .05. Considering a dropout rate of 20%, the sample size
required is 110 (55 per group). Fifty-five participants will be
randomly assigned to the intervention and the remaining 55
participants will be assigned to the standard practice of care at
the MGH Padlliative Care Center (usual care group). Participants
will be followed up for atotal of 8 weeks.

Randomization

A computer program will be used to randomize subjects into
the intervention or control arm in aratio of 1:1 using random
permutated blocks to optimize balance in each treatment at any
given point in time during the study. Treatment assignment will
be concealed in sealed envelopes prepared by athird party not
directly involved with the study. Treatment assignment will be
revealed after the consent form has been signed by the study
participant. Due to the nature of this study, we will not be able
to blind subjects to their treatment assignments. However,
treatment assignmentswill be concealed from the investigators
and the data analyst.

Statistical Analysis

Data analysis will be done with Data Analysis and Statistical
Software: STATA, version 13 with an alpha of .05 set a priori
for all analyses. All participants will be followed up for eight
weeks and we will summarize their baseline demographic and
technology use characteristics by study arm. Continuous
variables will be compared between control and interventions
using thet test and categorical variableswill be compared using
chi-square test. All analyseswill be based on intention-to-treat
in al randomized participants. Our primary outcome, pain
intensity, measured longitudinally over eight weeks, will be
assessed by mixed model analysis of variance with treatment
assignment as between-group factor and time as within-subject
factor. Effect sizeswill be calculated as mean group differences
with standard deviations. A similar approach will be used to
analyze continuous secondary outcomes while categorical
outcomes will be analyzed by chi-square test.

Ethicsand I nformed Consent

Procedures of our methods have been reviewed and approved
by the DanaFarber/Harvard Cancer Center (DF/HCC)
Ingtitutional Review Board (IRB) and the study isregistered at
[23]. The app is secure and complies with al HIPAA
requirements. Subjectswill require a secure pass codeto be able
to access the app. All mobile phone numbers are stored in a
secure shared drive available only to IRB-approved study staff.
However, if any data breach or adverse effect occurs, the
investigator will ensure that they are well-documented and
reported according to the IRB’s requirements, regardless of
causality.
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Potential candidates with upcoming appointments at the
Pdlliative Care Center will receive aletter informing them about
the study. The study consent will also be sent along so that
interested candidates can review and ask relevant questions
during the enrollment visit. During the study visit, subjectswill
be given sufficient time to review the consent form and will be
encouraged to ask questions. A research assistant will go through
the consent form with subjectsto ensure they comprehend details
of the study. Thereafter, subjects will sign two copies of the
consent form—one for them and the other for the study team.
Patients who want more time to consider participating in the
study will be sent home with an unsigned copy of the consent
form and encouraged to think about it at their convenience.
Should these patients choose to participate, they will be
rescheduled for another enrollment visit. After the informed
consent process, the research assistant will then perform all
other enrollment procedures.

Discussion

Principal Findings

Our expectation isthat enabling patients to assess pain control
on-demand and empowering them for self-management will
lead to improvementsin pain and quality of life outcomes. The
ePAL mobile application enables patients to assess pain levels,
track progression, manage cancer pain and associated symptoms
outside hospital settings. Additionally, the app addresses
patients' beliefs that may hinder optimal pain control and also
provides an easy way to connect with care providersfor timely
medication refills. When patients are educated and better
understand their cancer and the pain that may be associated with
it, improved skills on CP management can be adopted [12,14].
In addition to the capability to generate weekly symptom reports
that could be shared with providers, the app a so has anotebook
function that alows patients to log their symptoms and other
relevant questionsto ask their care providersat their clinic visits.
We hope these functions will facilitate improved
patient-provider communication.

Cancer pain, when not managed timely or adequately, may
progress to pain crisis necessitating immediate intervention.
Pain crisisrefersto an episode of severe, uncontrolled pain that
causes patients and their caregivers significant distress [9,14].
Epidemiological data on incidence of pain crises in cancer
management is scarce but some centers report that pain crises
account for about 20-25% of al paliative care referrals [14].
Our intervention has the capacity to identify early on, cancer
pain patients that are at risk of experiencing pain crises and
eventual hospitalization.

A specia concern is that the frequent prompts to assess pain
control may cause a heightened awareness of symptoms and
increase anxiety in some participants. While thisis plausible,
we hope that the application will increase self-efficacy for
self-management. Therefore, the GAD-7 will be useful in
establishing the effect of our approach on anxiety. A study by
Kroenke and colleagues showed that atel ecare management of
pain and depression in patients with cancer actually had a
positive effect on anxiety levels and was also associated with
improvementsin pain control and other quality of life outcomes
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inintervention participants[24]. Another similar concernisthat
the freguent pain assessments may also increase opioid use.
Rustoen et a’s 6-week trial of PRO-SELF, a self-care
intervention for cancer pain management that involved daily
logging of pain intensity and analgesic intake, revealed that
opioid intake increased significantly in all patientsin the study
[25]. They also reported that study participants took about 40%
higher doses of opioids than reported in previous studies
although they speculated that this could be due to the fact that
only patients with bone metastases were included in the study
[25]. It remainsto be determined how ePAL will impact opioid
consumption. However, this present study doesnot require daily
logging of pain intensity but suggests pain assessments three
times per week.

Limitations

Given that the sample population is drawn from patients
attending the palliative care clinic of a large academic center,
majority of these patients may have advanced cancers and
complicated diseases. Asaresult, thereisapossibility that some
patients may not be able to complete the study or attend final

Agboolaet a

study visits. To limit loss to follow-up and missing data, we
limit the participation to patients with life expectancy >2
months. Also, we will measure endpoints at multiple timesand
use REDCap for those unable to attend the final study visit.
Another potential limitation is concerning the external validity
of the study: This is because findings from this study may be
generalizableto patientsin academic medical centers. However,
if the intervention proves to be effective in these settings, we
believe that it will also be effective in patients receiving care
in nonacademic medical centers because the app is
patient-centered and easily adaptable to other settings.

Conclusions

Thisisone of thefirst clinical trials evaluating the impact of a
multidimensional evidence-based approach to pain management
viaamobile phone application. Our hope is that findings from
this study could lead to larger, multicenter trialsto demonstrate
more robust evidence. We also hopethat similar evidence-based
approaches can be developed for other acute-on-chronic
conditions to empower patients for self-care, reduce cost, and
improve overall patient outcomes.
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Abstract

Background: The number of older adults living with lower limb amputation (LLA) who require rehabilitation for improving
their walking capacity and mobility is growing. Existing rehabilitation practices frequently fail to meet this demand. Nintendo
Wii Fit may be a valuable tool to enable rehabilitation interventions. Based on pilot studies, we have developed “Wii.n.Wak”,
an in-home telehealth Wii Fit intervention targeted to improve walking capacity in older adults with LLA.

Objective: The objective of this study isto determine whether the Wii.n.Walk intervention enhances walking capacity compared
to an attention control group.

Methods: This project is a multi-site (Vancouver BC, London ON), parallel, evaluator-blind randomized controlled trial.
Participantsinclude community-dwelling older adults over the age of 50 yearswith unilateral transtibial or transfemoral amputation.
Participants will be stratified by site and block randomized in triplets to either the Wii.n.Walk intervention or an attention control
group employing the Wii Big Brain cognitive software. Thistrial will include both supervised and unsupervised phases. During
the supervised phase, both groupswill receive 40-minute sessions of supervised group training three times per week for aduration
of 4 weeks. Participants will complete the first week of the intervention in groups of three at their local rehabilitation center with
atrainer. The remaining 3 weeks will take place at participants’ homes using remote supervision by the trainer using Apple iPad
technology. At the end of 4 weeks, the supervised period will end and the unsupervised period will begin. Participantswill retain
the Wii console and be encouraged to continue using the program for an additional 4 weeks' duration. The primary outcome
measure will bethe“ Two-Minute Walk Test” to measure walking capacity. Outcome measureswill be evaluated for all participants
at baseline, after the end of both the supervised and unsupervised phases, and after 1-year follow up.

Results: Study staff have been hired and trained at both sites and recruitment is currently underway. No participants have been
enrolled yet.
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Conclusions: Wii.n.Walk is a promising in-home telehealth intervention that may have useful applications for older adults with
LLA who are discharged from rehabilitation or live in remote areas having limited or no accessto existing rehabilitation programs.

Trial Registration:
at http://lwww.webcitation.org/6V Ow8baK P).

(JMIR Res Protoc 2014;3(4):e80) doi:10.2196/resprot.4031

KEYWORDS

Clinicaltrial.gov NCT01942798; http://clinicaltrial s.gov/ct2/show/NCT01942798 (Archived by WebCite

amputation; adult; aged; randomized controlled trial; telemedicine; walking

Introduction

In 2003, it was estimated that more than 2 million individuals
werelivingwith lower limb amputation (LLA) in North America
with an annual incidence of 150,000 [1]. Over half of LLAsare
transtibial (TT) and transfemoral (TF) amputations [2]. In
Western countries, theincidence of LLA increases sharply after
the age of 50 years as a result of secondary complications
associated with illnesses such as diabetes and vascular disease

[2].

Recovery following LLA is notably slow. A lengthy recovery
process is especially common among older adults who often
have multiple co-morbidities including peripheral vascular
disease, periphera neuropathy, hypertension, heart disease[3,4],
and cognitive impairment [5]. LLA, compounded with these
co-morbidities, influenceswalking and placestheseindividuals
at ahigh risk of falling and sustaining injury after afall [6]. In
fact, 52% of community-dwelling individualswith LLA report
falling each year [7]. Similarly, 49% have afear of faling and
65% report low balance confidence [7]. The consequences
associated with these numbers may contribute to deterioration
in balance[8], endurance, strength, and coordination [9] in older
adults, and ultimately a decline in walking capacity. Walking
capacity isastrong determinant of health-related quality of life
(HRQOL) in individuals with LLA [10-13] as well as the best
predictor of prosthetic walking in individuals with LLA [14].
The ability to walk longer distances allows the individual to
move around his or her environment independently, which in
turn impacts one’s choice of activities and participation [15].

Followingan LLA, individual s need to participate in prosthetic
rehabilitation. Rehabilitation includes procurement of a
prosthetic limb and ambulation training. The costs associated
with post-amputation care and prosthetic rehabilitation are
considerable. Post-LLA, projected lifetime health care costs
total approximately US $509,000 [16]. Dueto escalating costs,
existing rehabilitation programs are experiencing difficulty
providing sufficient levels of prosthetic therapy [1].
Furthermore, a trend toward outpatient rehabilitation,
community inaccessibility, and transportation barriersimposes
challenges for clients, particularly those in rural/remote aress,
to attend face-to-face clinic appointments [17]. Therefore,
accessible and innovative approaches are needed to improve
outcomesfor individualswith LLA and overcomethese barriers
to participation.

In-home telehealth is an innovative and emerging approach to
provide  rehabilitation  through  technologies and
telecommunication [17-20]. Home treatments create accessible

http://www.researchprotocols.org/2014/4/e80/

rehabilitation programs, promote continuity of care after
discharge, and offset the time and expense of travel for clients
toin-hospital rehahilitation programs[21,22]. Accessto in-home
rehabilitation is particularly important for those with limited
access to facilities and transportation [23].

Nintendo Wii Fitisacommercial gaming technology that shows
promise asan in-home rehabilitation tool. The benefits of using
Wii Fit technology as arehabilitation tool are demonstrated by
the growing knowledge base on the use of gaming technology
in older adult rehabilitation. In astudy of older adults that used
Wii Fit during in-patient rehabilitation, more than 80%
expressed their desire to continue using Wii Fit at home [24].
Preliminary evidence suggests Wii Fit training isafeasible and
safe method leading to improvements in balance [25,26],
walking [25-27], and balance confidence in older adults [27].
Studies have reported improvements in walking and balance
confidence in individuals with multiple sclerosis [28] and
improved balance and decreased risk of fallsinindividualswith
mild Alzheimer’s [29]. Pilot testing has shown improvements
in balance, balance confidence, and gait variables [25] in two
older adults with LLA, which is consistent with findings from
our own pilot work [30].

In a Single Subject Research Design (SSRD) study of six
individuals with LLA, the feasibility of a Wii Fit oriented
intervention consisting of structured daily training varying from
2 to 6 weeks was assessed. Results indicated a statistical
improvement in walking capacity in five participants who had
3 or more weeks of intervention [30]. The aim of the present
study is to extend findings on this topic and conduct a
randomized controlled trial (RCT) to assess our in-home
telehealth Wii Fit intervention protocol we call “Wii.n.walk”
(Clinicaltrial.gov NCT01942798).

The primary clinical hypothesis is that participants in the
Wii.n.Walk intervention group will experience animprovement
in walking capacity compared to the control group. The
secondary clinical hypothesis is that participants in the
Wii.n.Walk intervention group will experience animprovement
in lower limb functioning (balance, gait speed, and strength),
dynamic balance, physica activity, and balance confidence.
The tertiary clinical hypothesis suggests that the Wii.n.Walk
group will experience an improvement in life space mobility,
prosthetic use, HRQOL, and will have a lower incidence of
fals. The adherence hypothesis is that the Wii.n.Walk group
will have =80% adherence.
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Methods

Trial Design

A pardle, evauator-blind RCT conducted at two sites
(Vancouver, British Columbia and London, Ontario) will be
used. To minimize participants’ bias associated with knowing
which intervention is of interest to researchers, we will attempt
to mask participants to the true study objectives
(NCT01942798). This will be achieved thorough stating that
“evidence suggests that having good cognition improves
physical outcomes and we are trying to determine whether
cognitive or activity training is better” both in the consent form
and when addressing subjects’ comments/questions.

Participants will be stratified by site and block randomized to
the Wii.n.Walk intervention or control group in triplets using

Figure 1. Study Flowchart.
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a 1:1 alocation ratio. To ensure balance between groups and
masking of group assignment, a central computerized
randomization process will be designed by the research team
statistician, with undisclosed variable block sizes.
Randomization will occur after the participant is screened and
enrolled (Figure 1). The site coordinators will contact the
statistician viatelephone or email and obtain group assignment.
The participant’s contact information will be forwarded to the
appropriate group trainer to arrange for an initial training
session.

Thistrial includes a supervised and an unsupervised phase for
both the Wii.n.Walk intervention and control group. Once
enrollment has been completed, participants will be evaluated
on anumber of clinical measures at basdline, after the supervised
phaseis completed, after the unsupervised phase is compl eted,
and at a 1-year follow-up time point.

Recruitment

A 4

Screening

v

Baseline evaluation + SAM* for 1 week

| Week0

v

Stratification by study site

v

Randomization

v

Wii.n. Walk
|

Control

Mon, Wed, Fri: Supervised onsite training

Week 1

v

Mon, Wed, Fri: Supervised home training

Weeks 2-4 |

v

Evaluation of Supervised training sessions
+ SAM for 1 week

2

Unsupervised training

¥

Evaluation of Unsupervised training
sessions + SAM for 1 week

Evaluation of retention + SAM for 1 week

Week 62

Participants

A tota of 72 community-dwelling prosthetic ambulators in
London and VVancouver will be recruited through clinicians and
prosthetists. A letter of information will be distributed to all
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individuals in the amputee program databases who meet the
study inclusion criteria. Participants need to be =50 years of
age, have aunilateral TT or TF amputation, usetheir prosthesis
for at least 2 hours per day for the past 6 months to minimize
the influence of residua limb/prosthetic fit problems, be

JMIR Res Protoc 2014 | vol. 3 |iss. 4 |e80 | p.31
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

cognitively able to engage in the program (receive a score on
the Modified Mini-Mental Status Exam score of >23) [31], and
have a television that will enable connection to the Nintendo
hardware.

Individuals will be excluded if they cannot communicate in
English, cannot provide informed consent, have medical
conditions (eg, congestive heart failure) that limit exercise
participation as determined using the American College of
Sports Medicine exercise guidelines for older adults[32], have
prosthetic fit issues (eg, pain and discomfort) as indicated by
scores <6 on the Prosthetic Socket Fit Comfort Scale [33], or
are currently participating in another supervised exercise or
training program (eg, balance training).

Participants between 50-69 years old will be medically screened
by the site coordinators using the Physical Activity Readiness
Questionnaire (PAR-Q) [34]. Participants who are 70 or more
years old or who answer “yes’ to any of the PAR-Q questions
will be medically screened by a physician using the Physical
Activity Readiness Medical Examination (PARmed-X) to obtain
clearance for physical activity participation [35].

Wii.n.Walk Intervention

Participants in the experimental group will receive the
Wii.n.Walk intervention. The Wii.n.Walk intervention was
developed by core members of the research team and refined
based on observations and the feedback received from the
participants in the pilot studies [30]. Modifications for trainer
instructions were made to Wii Fit postures and activities to
prevent incorrect postures/techniques and to promote function
and safety. Preliminary work also informed the
dosage/frequency and duration of the intervention.

Socia Cognitive Theory (SCT) [36] isthetheoretical foundation
for the Wii.n.Walk intervention. This theory was developed to
enhance all four sources of self-efficacy: performance mastery,
vicarious learning, verbal persuasion, and reinterpretation of
physiological responses. Performance mastery, or learning to
perform a specific skill, is the most robust source of
self-efficacy. Successful performance of the Wii.n.Walk
activities may provide a sense of accomplishment and thereby
improve sdlf-efficacy. Vicarious learning, or learning by
watching others successfully accomplish activities, provides
the observer a sense that they, too, have the ability to accomplish
thetask. Thiswill be established by performing the Wii.n.Walk
activities in groups initially and having participants watch the
other group members perform the activities. Verbal persuasion
will arise from credible feedback, guiding the learner through
the task, and motivating his or her best effort. The trainer will
provide this feedback when appropriate—at least once each
session for each group member. The Nintendo device aso
automatically provides auditory and visual feedback based on
the participant’s performance. Finaly, participantswill be taught
to reinterpret physiological responses (eg, stress and anxiety)
that may be associated with challenging Wii.n.Walk activities.
According to a systematic review, physical activity programs
that incorporate SCT are more effective in enhancing adherence
[37]. More specifically, social support, peer modeling, and group
training have been identified asimportant factorsfor increasing
adherence in older adults[38].
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The Wii.nWalk protocol consists of Wii Fit activities.
Participants stand on the Wii Fit balance board and play the
games through weight shifting or by using the Wii remote
control. The intervention protocol includes selected activities
and exercises including yoga (static and dynamic single and
doubleleg poses), balance tasks (lateral, posterior, and anterior
weight shifting exercises), strength training (dynamic single
and double leg exercises), and aerobics (running on the spot
and step class).

Participants will complete two training phases. a 4-week
supervised phase (3 times/week, 40 minutes training /session)
followed by a 4-week unsupervised phase. Based on our pilot
studies, completion of 40-minute Wii Fit exercises in each
on takes approximately 60-90 minutesfor the participants,
including the instructions given by the Nintendo software as
well as the rests that may be needed between the exercises.
Participants will meet in groups of three at their loca
rehabilitation center with an experienced trainer during thefirst
week to learn the program. They will then complete the final 3
weeks of the supervised program at home while being remotely
supervised by thetrainer and remotely interacting with the other
two group participants. During the supervised phase, the trainer
will provideindividualized intervention and advance the training
asthe participant improves. At the end of the 4-week supervised
phase, participants will retain the Wii units and be encouraged
to use the program on their own for an additional 4 weeks
(unsupervised phase).

The supervised phase purposely begins with in-person visitsto
introduce participants to the program, initiate group dynamics
(eg, peer support), and create familiarity with the activitiesin
a monitored safe environment. Graduating to home sessions
overcomes barriers, cost, and inconveniences associated with
travelling to arehabilitation clinic and is intended to reinforce
continued participation [22]. Supervised phase home sessions
will be monitored by atrainer remotely using i Pads with Wi-Fi
pluscelular (AppleInc, Cupertino, California, USA), preloaded
with the VidyoMobile videoconferencing application (Vidyo
Inc, Hackensack, New Jersey, USA). VidyoM obile enables the
participant to meet at home with the trainer and the other two
participants in the group. For better sound quality, participants
will be asked to wear wireless headphones (Kinivo, Bellevue,
Washington USA) with noise cancellation features. The iPad
interface has been simplified as much as possible. Only the
VidyoMobile app is available to the participants (access to all
other apps is disabled through the iPad’s parental control
feature), and they can connect to the trainer by entering only
their names and a simple PIN code. iPads will be securely
mounted on a sturdy tablet tripod and will be placed a few
meters away from the participant’'s TV and behind the
participant, so that the trainer can see both the participant’'s
screen as well as his or her posture. The ideal location will be
established by the trainer during the home setup of the
Wii.n.Walk equipment. At the beginning of each session, the
trainer will hold abrief discussion session with all participants,
through the videoconferencing software, to review the plan for
the session and address any questions. Once the session begins,
the trainer is able to watch and supervise all three participants
from his or her desktop/laptop at the clinic. The participant’s
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iPad can display the trainer and the other two participants. The
trainer can remotely deactivate each iPad’'s camera to reduce
distractionswhile exercising or to reduce video streaming costs.
The trainer will activate the iPad’'s camera on at least two
occasions during each session to enable opportunities for
vicarious learning and participant-to-participant verbal
persuasion. Asan example, thetrainer will ask two participants
to watch the third perform an exercise. Verba persuasion will
be provided by the trainer to the participant being watched.

The exercises/games and their difficulty levels will be chosen
by the trainer. The three participants in the same group will
perform similar sets of exercises/games; however, the difficulty
level of the exercises/games will vary depending on each
participant’s abilities. By default, the more challenging levels
of the games are initially locked and can only be unlocked if
the participant successfully completeseasier, prerequisitelevels.
In addition, progression to more difficult and longer activities
isguided by instructionsin the Wii.n.Walk manual . The manual
also provides modified activity positions such as adding
unilateral or bilateral external hand support if required by the
participant. Modifications can be made if the participant has
difficulty or is unable to do the activity. As an example,
activities may be modified for an individua with a TF
amputation if the prosthesis is not structurally capable of
assuming the exercise position (eg, some of the exercisesrequire
stance phase prosthetic knee flexion). Common postural
mistakes are included in the manual to guide the trainer in
correcting positioning.

At the end of the supervised phase, the iPads, stands, and
headphones will be collected by the trainer, while participants
will retain the Wii console and balance board for the
unsupervised phase. Participants will be encouraged to use the
Wii.nWak program as much as they like during the
unsupervised phase by continuing to do the same
exercises/games they did during the supervised phase and
progressing to the challenging levels if they unlocked those
levels. To avoid confounding information, other people living
with the participant will be asked not to useit. The trainer will
telephone the participant once aweek to monitor for safety (eg,
falls) and equipment function.

For both supervised and unsupervised phases, depending on the
level of ability and potential for safety issues, participants will
be asked to have two high-back chairs placed on either side of
them to minimize the risk of falling while using the Wii.n.Walk
program. For participants who require additional assistance, if
avalable, a family member, friend, or caregiver will be
encouraged to be present during the training sessions. As the
participant’s abilities improve, they will progress from the use
of such assistance.

Control Intervention

The control group will follow the same protocol but will be
trained to use the Wii Big Brain Academy Degree program
(Nintendo, Kyoto, Japan). Big Brainisalow-cost, commercially
avalable software consisting of video games to improve
cognitive function. Participants will use the Wii remote to
participate in the games by pointing and clicking to select
answers in response to on-screen questions. Big Brain games
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require participants to identify, memorize, analyze, compute,
and visualize. The games have easy, medium, and difficult
levels. Participantsinitially start with easy games and progress
to more challenging levels based on their performance. The
trainer will design the supervised sessions, provide
instruction/feedback, and facilitate group discussions. Results
from the feasibility study indicate that participants enjoyed
discussion about topics including which games are harder,
strategies for doing better at different games, and comparing
SCOres.

We chose cognitive video gaming for the control intervention
because (1) it enables non-specific attention control, (2) there
is minimal concern that it will impact the primary outcome
because of itsnon-physical nature, (3) it uses similar technology
as Wii.n.Walk, (4) our feasibility data suggest that it maintains
motivation and therefore decreases attrition, and (5) it is
potentially beneficial and ethically acceptable[39]. Two separate
trainerswill administer the Wii.n.Walk and control interventions
to minimize treatment bias.

Outcome Evaluation

Overview

Outcomes will be evaluated (Figure 1) by blinded evaluators at
baseline, end of the supervised phase (week 5), end of the
unsupervised phase (week 10), and end of retention period (week
62). The evaluators will be senior university studentsin health
sciences and will have at least 1 year of experience working
with research participants. They will be trained by
co-investigator, Bl, who has more than 5 years of experience
working with amputees and administering the outcome measures
used in this study.

Primary Outcome Measure

The Two-Minute Walk Test (2MWT) will be used to measure
walking capacity as the primary outcome measure. Starting
from a standing position, participants will be asked to walk as
far as they can in a safe manner for 2 minutes over an indoor,
flat, out-and-back course. The distance travelled to the nearest
meter is recorded. The Canadian Physica Medicine and
Rehahilitation Association’s Amputee Specia Interest Group
[40], and others[41,42], have recommended the 2MWT asthe
preferred measure of walking capacity. It isused in moretrials
of individuals with LLA [43-53] than any other measure,
enabling us to compare our results with previous studies. The
2MWT has been validated with a number of LLA samples
[41,42,51-53]. The 2MWT has demonstrated intra-rater
reliability (intraclass correlation coefficient/| CC=.96), inter-rater
reliability (1CC=.98) [51], and validity and responsiveness to
change (mean 13.6, SD 19.9 meters) in individuals with LLA
[52].

Secondary Outcome Measures

The Short Physical Performance Battery (SPPB) will capture
timed standing balance (parallel foot stance, semi-tandem, or
tandem: 10 seconds each), lower limb strength captured using
time (to the nearest second) taken to complete five sit-to-stand
chair transfers (no hand support), and gait speed (to the nearest
second) over 4 meters using a standing start [54]. There is
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support for test-retest reliability (ICC=.92) and validity in older
adults with disahility [55,56]. Due to observing a ceiling effect
for this measure in our earlier pilot work, we modified the
scoring of the scale by timing each of the standing balance tasks
for up to 30 seconds. An additional item, timed singleleg stance
(up to 30 seconds for each leg), was added to evaluate single
leg stance balance.

The Four Square Step Test (FSST) will be used to measure
dynamic standing balance. Electric tape is used to create four
sguares on the floor [57]. The participant is asked to step in
each sgquare, first clockwise and then counter-clockwise, without
touching the tape, asfast as possible, and with use of his or her
walking aid if needed. Thistest istimed and faster timesindicate
better dynamic standing balance. Scores =224 seconds indicate
the individual is at risk for falls [58]. FSST has shown to be
reliable (ICC=.98) and valid in older adults [57].

The Physical Activity Scale for the Elderly (PASE) is a
self-report measure that captures information on the frequency,
duration, and intensity of various physical activities [59]. The
10-item PASE hastwo parts: Part 1, Leisure Time Activity, has
six items about involvement in daily activities such as
participating in light exercise during the past 7 days. The
response options are “never”, “seldom”, “sometimes’, or
“often”. Information on the type and the mean time spent
engaging in the activity per day is also captured. Part 2,
Household Activity, hasthree*yes/no” itemsabout participation
indaily activities. Thelast question asks about number of hours
per week, as well as the amount of physical activity involved,
in paid or volunteer work. The amount of time spent and
participation (yes/no) are multiplied by a weighted value. The
total PASE scoreis derived by summing each contribution and
varies from 0 to 500, with higher scores representing higher
physical activity levels. Test-retest reliability (ICC=.84) and
validity have been reported for older adults[59].

The Activities-specific Balance Confidence (ABC) isa16-item
self-report scale to assess perceived balance confidence [60].
Theitem scoresare summed and divided by 16 to deriveamean
overall score varying from 0 to 100, with higher scores
indicating more confidence. Validity and test-retest reliability
(1CC=.91) have been shown in individuals with LLA [61].

Tertiary Outcome Measures

Life Space Assessment (LSA) isa5-item scalethat will be used
to measure the size of the spatial areathat an individual moves
through in his or her daily life, as well as the frequency of his
or her mobility withinacertain timeframe[62]. Life spacelevel
(where participantstravel) is measured dichotomously (yes/no),
frequency is measured on a Likert Scale (1 to 4) from less than
once/week to daily, and independence is measured in terms of
the need for aids or equipment or assistance from another person.
The total score for each item is the product of the life space
level, frequency, and independence. All items are summed for
a final score. Evidence for validity and test-retest reliability
(r=.86) has been reported for older adults[63].

Modus Health Stepwatch Activity Monitor (SAM) will be
mounted on the prosthetic ankleto record number of stepstaken
per timeinterval to indicate the amount of prosthetic use (Modus
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Health, Washington, DC). The SAM cannot be adjusted by the
participant and needsto be connected to acomputer with special
softwarefor programming and datadownloading. It hasa 99.4%
accuracy inindividualswith LLA for awiderange of gait styles,
from dlow shuffle to afast run [64,65]. The SAM will be used
to collect datain 1-week intervals at al evaluation times.

Health Utility Index Mark 3 (HUI3) is useful in performing
cost-utility and cost-effectiveness analyses of new rehabilitation
interventions. The HUI3 is a brief questionnaire about health
status reflected in a measure of HRQOL [66]. Each
single-attribute utility is scored between 0.00 and 1.00 and the
multiple-attribute utility scaleis scored from —0.36 to 1.00, with
higher scores reflecting better health and quality of life.
Test-retest reliability (ICC=.72) has been shown in patients
recovering from hip fracture[67]. Differences of 0.03 have been
found to represent meaningful change [68]. This study is not
sufficiently powered to undertake a cost-utility analysis, but it
will provide useful utility data to estimate what changes in
HRQOL might be anticipated [68].

The Walking While Talking Test (WWT) is a test of divided
attention to examine cognitive-motor interactions[69-72]. The
WWT requiresthe ability to divide and switch attention between
two tasks, and it has been reported that older adults show an
innate preference for preserving gait over talking [73,74].
Participants walk 6 meters on a flat course, turn around, and
walk 6 meters back to the start while reciting the letters of the
alphabet (a, b, c, ...) doud (WWT-simple). They repeat this
routine while reciting alternate letters of the alphabet (a, c, €,
...) doud (WWT-complex). The difference in time (to the
nearest second) to complete the simple and complex walkswill
be calculated with higher differences suggesting poorer ability
to cope with dual tasks (eg, greater need to focus on walking).
Inter-rater reliability (r=.602) and validity have been reported
in older individuals [75]. The WWT will be collected with the
goa of “misdirecting” participants and masking the study
objectives.

The Fall Calendar will be used to document the number of falls,
circumstances (eg, cause, location, assistive device used or not),
and consequences participant have had (eg, medical visit, injury)
over the course of study.

Adherence will be measured by total amount of the program
use (minutes, frequency, and duration), which will be collected
from the Wii console at the time of equipment pick-up.

Primary Analysis

To account for any within-cluster correlation that may occur as
aresult of delivering the intervention in groups, ICC will be
calculated among the outcomes of participants within the same
groups (clusters). Variation inflation factor (VIF) will be
calculated using the formula: VIF=1+ICC(M-1) [76-78]. The
M variablerefersto the cluster size, which equals 3 in this study.
Post-treatment walking capacity scoreswill be compared inthe
Wii.n.\Walk and control groups using analysis of covariance
(ANCOVA) for the end of supervised phase, end of
unsupervised phase, and end of retention period, controlling for
site, baseline score, and possibly amputation level and age[79].
To adjust for clustering effect, the ANCOVA's F statistics will
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be divided by the VIF [76,77]. Missing data will be handled
using Multiple Imputation [80]. A sensitivity analysiswill also
be conducted to evaluate the impact of missing data [81].
Significance testing (P) and margina means with 95%
confidence intervals will be estimated. Effect size (partial eta
sguared) will be calculated as aratio of the effect and total sums
of squares, with a 95% confidence interval. Primary analysis
will be based on intention-to-treat to include al randomized
participants. However, secondary analysis on a per-protocol
basis (participants who adhere to treatment) will also be
conducted for comparison [82].

Secondary/ Tertiary Analyses

ANCOVA with an adjusted F statistic (as explained above) will
be used to compare post-treatment scores between groups for
secondary and tertiary outcomes. Confidence intervals (95%)
will be derived. Mean percent adherence will be cal culated.

Sample Size Calculation

The primary outcome (2MWT) was used to cal culate the sample
size. The responsiveness of the 2MWT in a single study that
included older adults with LLA being discharged from
rehabilitation had a mean of 13.6 (SD 19.9) meters [52]. In an
RCT of younger (mean age 36 years) community-dwelling
individuals with LLA, the mean difference between treatment
and control groups was 11.2 (SD 18.4) meters [43]. Walking
distance gains from our own pilot work (mean 25, SD 18.1
meters) on younger adultsin rehabilitation [30], and early results
from our feasibility study (mean 11.9, SD 9.3 meters) using a
similar sample as the proposed study, suggests distances of up
to 14 meter gains may be possible. Taking into account these
data and based on our study team’'s considerable clinical
expertise, we decided that the minimal clinically important
difference of 14 meters would be reasonable. Using the sample
size calculation formulafor ANCOVA in RCTs (a=.05; p=.1;
rho=.72) [82], each group would require 21 participants. Borm
et a [83] demonstrate that when rho lies between .2 and .8,
ANCOVA further reduces the required sample size by 10-40%
over change score. Accounting for an additional 4 degrees of
freedom (one stratification factor for site at randomization and
possibly three at analysis), an extrafour participants per group
(n=25) are required. Accounting for a conservative total group
dropout rate of 25% and supported by physical activity clinical
trials (8-24%) [84,85], 64 participants are required. Because the
supervised sessions are conducted in groups of three, the sample
size needs to be divisible by three. Therefore, afinal n=72 will
allow usto enroll abalanced n of 18 Wii.n.Walk and 18 controls
at each site.

Safety

The Wii.n.Walk manual incorporates extensive safety-related
material, including teaching correct postures and avoiding unsafe
situations. Any unsafe performance observed during training
will be addressed immediately with corrective feedback.
Participantswill beinstructed to regularly report their Perceived
Rate of Exertion (PRE) rating from 6 to 20 (6=no exertion at
al to 20=maximal exertion) to exercise in a safe zone [86].
They will also be asked to report on their pain and fatigue on a
scale of 0 to 10 (O=no pain/fatigue to 10=worst possible

http://www.researchprotocols.org/2014/4/e80/

Imam et al

pain/fatigue) during the session. Participants will be asked to
stop the session if their PRE level is>14 (ie, hard or heavy PRE)
or fatigue and pain levelsare>7. For the unsupervised sessions,
participants will be advised to self-monitor their own safety
using the PRE and pain/fatigue scales. Participants will be
encouraged to contact the site coordinator immediately if they
experience any unusual discomfort, pain, or physical symptoms.

Therewill also be afoot/leg assessment that will be completed
with the participants. At all evaluation pointsand at enrollment,
the co-investigator, B, or the research coordinator, will ask
participants if, since their last assessment (or if at enrollment
session, in the last 2 weeks), they have experienced any of the
following new problemsin their non-amputated and amputated
limbs: skinirritation/open sores/wounds, pain, swelling, or other
medical problemsthat have prevented/stopped them from using
their prostheses as they normally would. If the participants say
that they have noticed issues, BI, or in London, the research
coordinator, will check the participants' foot and stump. If Bl
or the research coordinator notices any issues, he or she will
refer the participants for medical assessment by their medical
doctor or the study doctor.

A Data and Safety Monitoring Board (DSMB) will review
accumulating outcome data and advise the investigators
regarding safety issues, evidence of benefit, and need for
modification to the study design. The DSMB will include three
members external to the research team: a statistician, a
prosthetist, and an older adult with LLA. Adverse events (eg,
injury, falls) will be documented by the trainer and reported to
the DSMB and the applicable Ethics Review Board.

Ethicsand Funding

This study has been approved by the Ethics Boards at the
University of British Columbia (Approval #: H13-01858) and
Western University (Approva#: 104688), as well as the
Research Review Committee for the regional health authority
at each site. This study is funded by the Canadian Institutes of
Health Research (CIHR) [MOP-130336], a grant from the
Amputee Coalition of Canada, and the University of
Alberta-Franklin Fund. Bl isa Vanier Canada Graduate Scholar.

Results

Study staff have been hired and trained at both sites and
recruitment is currently underway. No participants have been
enrolled yet.

Discussion

Overview

Thelack of continuity in rehabilitation treatment after discharge
leads to decreased mobility, walking capacity, functional
independence, and HRQOL. Wii.n.Walk presents a promising
in-home telehealth intervention that may have useful
applicationsfor older adultswith LLA who aredischarged from
rehabilitation, livein remote areas, or have limited or no access
to existing rehabilitation programs. The application of a home
treatment intervention reducesthe client’s burden for travel and
is particularly advantageous for clients with greater disability.
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The benefits extend beyond improved walking capacity and
includeincreasesin physical activity tolerance and better health
and participation inimportant life activitiesthat may ultimately
ameliorate social and financial costs.

Limitations

This study has a number of limitations. RCTsin rehabilitation
are subject to numerous threats to study validity [87]. First,
blinding is a difficult limitation to overcome. Evaluators will
be blinded and will request the participants not revea their
group status. We will also endeavor to mask participants to the
true study objectives. It still may be evident which intervention
is of primary interest based on the outcomes used. Therefore,
we attempt misdirection by including the WWT test and by
stating that “We are trying to determine whether cognitive or
activity training is better for improving function” both in the
consent form and when addressing participants
comments/questions. Second, contamination and co-intervention
will be difficult to control becausethe Wii Fit and the Big Brain
are commercially available. While masking study objectives
may reduce these risks, we will also conduct the in-clinic
sessions at different times during the day so that participants
will not have contact with the other group. Third, although the
trainerswill ask the participants not to use the treatment software
outside of the treatment schedule, they may ignore these
requests. Date/time stamped Wii use data downloaded at the
end of intervention from the consoles will be assessed to
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determine adherence. This will also enable us to explore if
individuals other than the participant used the Wii. Fourth, not
everyone likes video games; however, the pilot work and the
Wii Fit literature [72] suggest that the majority of older
participants enjoy the games. Fifth, there is a possibility for a
technology burden, particularly for older participants. We
endeavored to simplify the technology used in this study to
minimize the burden. We will use color-coded dotsto highlight
important buttons on the iPads, headphones, and the Wii
consoles, so it will be easier for participants to locate them.
Participants will be trained on how to use each piece of the
technology during their in-clinic sessions aswell as during the
equipment set up at their homes. They will also be provided
with a take-home manual that clearly explains step-by-step
guidelines for using the program. In case participants have
difficulty connecting with the trainer during the supervised
phase, the trainer will troubleshoot remotely by telephoning
participants. Sixth, our sample will represent older adult
volunteers. The results will not be generalizable to younger
amputees. We do not view this as alimitation given that >80%
of individuals with LLA in Western countries are older adults.
The results will be limited to differences related to older
volunteers. Finally, loss to follow-up is a threat, particularly
when participants are based remotely. To minimize loss to
follow-up, the site coordinators will maintain contact with
participants once a month upon termination of the unsupervised
phase under the premise of collecting information on falls.
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Abstract

Background: The widespread and increasing use of oral anti-cancer medications has been ushered in by arapidly increasing
understanding of cancer pathophysiology. Furthermore, their popular ease of administration and potential cost savings has
highlighted their central position in the health care system as a whole. These facts have heightened appreciation of the unique
challenges associated with the use of oral anti-cancer medications; especialy in the long-term use of these medications and the
associated side effects that may impede optimal adherence to their use. Therefore, we developed ChemOtheRapy Assistant,
CORA, apersonalized mobile phone—based self-management application to help cancer patients on oral anti-cancer medications.

Objective: Our objective isto evaluate the effect of CORA on adherence to oral anti-cancer medications and other clinically
relevant outcomes in the management of patients with renal and prostate cancer.

Methods: The study will beimplemented as a 2-parallel group randomized controlled trial in 104 patients with renal or prostate
cancer on oral anti-cancer medications over a 3-month study period. The intervention group will use CORA in addition to usual
carefor self-management while the control group will continue care as usual. M edication adherence will be measured objectively
by a Medication Event Monitoring System device and is defined as the percentage of prescribed doses taken. We will also assess
the effect of the intervention on cancer-related symptoms measured by the MD Anderson Symptom Inventory and unplanned
hospital utilizations. Other outcomes that will be measured at study start, midpoint, and endpoint are health-related quality of
life, cancer-related fatigue, and anxiety. Group differencesin medication adherence will be examined by t tests or by non-parametric
Mann-Whitney tests if the data are not normally distributed. Logistic regression will be used to identify potential predictors of
adherence.

Results:  We expect to have results for this study before the end of 2016.

Conclusions:  This novel mobile phone-enabled, multimodal self-management and educational intervention could lead to
improvementsin clinical outcomes and serve as afoundation for future mHealth research in improving outcomes for patients on
oral anti-cancer medications.

(JMIR Res Protoc 2014;3(4):e79) doi:10.2196/resprot.4041

KEYWORDS
cancer; ora anti-cancer medication; mobile application; randomized controlled trial; self-care; mHealth; medication adherence
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Introduction

Oral anti-cancer medications (OAMS) are increasingly being
used as an alternative to traditional intravenous chemotherapy
in cancer management [1]. Factors promoting this new trend in
cancer management include increased survival times requiring
long-term therapy, favorable acceptability of these newer
medications among patients, convenience and ease of
administration, and potential cost savings dueto lesstime spent
in the hospital [2,3]. However, this shift significantly increases
the burden of self-care for patients similar to that in many
chronic diseases where compliance, defined as*implementation
by the patient of the therapeutic plan that has been established”,
is the direct responsibility of the patients or caregivers [3].
Medication adherence in cancer therapy has significant impact
on treatment efficacy and development of toxicities [4]. Studies
have reported variable medication adherence rates in cancer
patients on OAM regimens, with adherence rates ranging from
less than 20% to 100% [5,6]. Suboptimal adherence not only
leads to loss of treatment efficacy and increased toxicity, but it
also results in increased hospital utilization, longer hospital
stays, and increased health care costs [6,7].

An important component of self-managing these medications
is managing the adverse effects, which are not altogether
different from their intravenous counterparts, resulting from
taking these powerful medications. These adverse effects
threaten their continued use, and most commonly result in
non-adherence to the recommended treatment plan [8]. In
addition to the drug-related adverse effects, other barriers to
optimal adherence include inadequate treatment supervision,
poor communication with providers, and other patient-related
barriers like poor knowledge, self-efficacy, and motivation [9].
Multidisciplinary approaches to home-based management of
chemotherapy by oncology nurses, physicians, and health
educators as well as some pharmacy-based care management
programs have shown some success in addressing this problem
[10-12]. However, these approaches are not scal able unlessthey
are made more cost-effective. We hypothesize that creatively
leveraging mobiletechnology could potentially mimic the effect
of such intensive and coordinated interventions to improve
outcomes.

Therefore, we developed ChemOtheRapy Assistant, CORA, a
personalized mobile-based, multimodal self-management
intervention designed for extensive patient education and
symptom management, based on evidence from clinical

http://www.researchprotocols.org/2014/4/e79/
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guidelines and direct patient/caregiver stakeholder feedback, to
improve medication adherence in cancer patients on OAMSs.
We expect that this intervention, delivered through a mobile
device, compatible with both iOS and Android devices, will
forge engagement to improve outcomes similar to those seen
in chronic disease management programs [13-15]. This novel
project is being implemented in a collaborative effort by a
multidisciplinary team of oncology physicians, nurses,
pharmacists, and psychologists.

For this study, we will focus on patients with renal cell cancer
(RCC) and prostate cancers. These specific cancers accounts
for significant morbidity and mortality due to cancer in the
United States [16]. OAMs are either first-line therapies (eg, for
RCC) or very commonly used at some point in management of
these cancers; and with increasing survival data, there is
evidencefor their use on an extended basis. We will beincluding
patients with RCC or prostate cancer on any of the following
four ora VEGF inhibitors—sorafenib, sunitinib, pazopanib,
axitinib—or everolimus, an mTOR inhibitor. These OAMs are
commonly used in patientswith metastatic renal cell carcinoma
with common side effects including hypertension, diarrhes,
nausea, and hand-foot syndrome [17]. We hypothesize that
patients with RCC and prostate cancers on OAMs who use
CORA will develop increased competency for self-care to
manage side effects associated with their medications, which
will trandate to higher medication adherence and improved
clinical outcomes compared to cancer patients on OAMs who
do not use the mobile-based intervention.

Our primary aim isto assess the effect of CORA on adherence
to OAMs. We define medication adherence as the percentage
of prescribed doses taken.

For our secondary aims, we will be assessing the effect of
CORA on the severity of symptoms, unplanned hospital
utilizations, health-related quality of life, cancer-rel ated fatigue,
and anxiety in patients on OAMs. Additionally, we will aso
assess usability and participant satisfaction with the app.

Methods

Trial Design

Thisstudy will beimplemented asa2-parallel group randomized
controlled trial, intervention versus usua care, with multiple
assessments over a 3-month follow-up period. Figure 1 shows
the research design.
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Figure 1. Schematic summary of thetrial design.
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Participant Inclusion/Exclusion Criteria

Participantsfor this study will be recruited from the Dana Faber
Cancer Ingtitute (DFCI), Boston, Massachusetts. To be
considered eligible to participate in the study, patients must
fulfill al eligibility requirements: patients must be ambulatory,
age 18 years or older, able to consent for self, have adiagnosis
of renal or prostate cancer, commencing anew cycle of OAMSs,
and able to read and speak English. In addition, since the
intervention will be deployed on a mobile phone, they must
have an Apple or Android mobile phone and be willing to
download the app on their mobile phoneto usetheintervention.

Exclusion criteria include life expectancy less than 3 months
asdetermined by the managing oncologist, current participation
inasimilar study geared at improving medication adherence or
in investigational drug trials where adverse effects have not
been fully elucidated, and presence of significant psychiatric
comorbidities and memory or cognitive impairments. A
significant psychiatric condition includes any condition that
creates major distress for a patient or markedly impairs the
patient’s daily functioning. Thisincludes, but is not limited to,
acute psychoses, major depressive disorder, dementia, etc.

http://www.researchprotocols.org/2014/4/e79/

Recruitment Procedure

Participants for this trial will be drawn from cancer patients
receiving care at the DFCI on OAMs. On a weekly basis, the
research team will identify patients being started on anew cycle
of OAM from chart reviews. After identifying potentially
eligible patients, we will ask the managing oncologists to give
approval to contact the patient about participating in the study.
Thereafter, recruitment letters will be sent to all approved
patients. One week after recruitment letters have been mailed,
research assistants will attempt to contact subjects by phoneto
provide further detail regarding the study. If subjects are
interested in participating, study staff will schedule an
enrollment visit with subjects at the DFCI at the subject’s
convenience.

All enrollment procedures, including the informed consent
process, completing enrollment surveys, and randomization
procedures will be performed by trained research assistants. At
theenrollment visit, all participantswill beinstructed to continue
to receive usual medical care from their physicians as usual.
They will also receive a Medication Event Monitoring System
(MEMS) device, a valid measure of adherence used in many
chronic diseases, to monitor medication adherencein this study.
The bottle cap has a microprocessor that records al instances
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and times that the bottle is opened. They will be instructed to
open their pill bottles only when they want to take their
medications. Only subjects randomized to the intervention arm
will download and be able to use the CORA mobile app.

Intervention

Framework for | ntervention

This mobile-based multimodal self-management program is
based on integrated evidence from the American Society of
Clinical Oncology and the Oncology Nursing Society standards
for safe chemotherapy administration clinical guidelines, the
medical literature, and experiences from clinical practice. Our
goal istoincrease adherence to OAMs by empowering patients
to better manage their medications and associated side effects.
The focus will be on helping patients develop competency in
preventing, or the early identification of, adverse effects that
may impact adherence and hence negatively impact clinical
outcomes. Our approach is grounded in extensive education
and symptom management. Our strategies are as described
below.

Coaching to I mprove Self-Efficacy for Self-Care

Prior to the onset of oral chemotherapy, intensive education
(60-90 minutes in duration) is usually donein the hospital at a
time when patients are anxious and distracted by the high
volume of information being directed at them. Additional
educational sessions are also done on a monthly basis or prior
to the commencement of a new treatment cycle. Instead of this
intensive episodic education, amore frequent, bite-size coaching
strategy will be adopted. Participants will receive daily push
notifications from the educational library of CORA. This
strategy is focused on empowering patients to be able to
self-manage the recommended home care activities. The content
of the messages include:

general education to improve patients’ understanding about
the disease process

education for patients about their medi cations and associated
side-effects

information about the benefits of optimal adherence
strategies to help prevent or delay side-effects

education about coping and self-care skills

psychosocial support

information about safe handling, storage, and best practices
in taking medications

http://www.researchprotocols.org/2014/4/e79/
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information about safety measures in disposing of bodily
waste products and addressing other safety issues pertaining
to the use of chemotherapeutic medications at home

Symptom Reporting and Management

Since patients have to take medications in the comfort of their
homes without their oncology nurses or physicians to monitor
or manage side effects, they need to be able to identify side
effectsearly in order to institute management in atimely fashion.
Symptom management is based on three premises that patients
can:

1. Recognize symptomsat an early stage. Patientswill receive
educational messages, about common symptoms that
accompany their OAMs such that they are able to identify
these symptoms early and manage or report theminatimely
fashion.

2. Assessseverity of their symptoms. After patients have been
abletoidentify their symptoms, they will be ableto usethe
mobile app to assess the severity of their symptoms, after
which they will be guided on appropriate management
strategies.

3. Generate appropriate response to the symptom. Response
to symptoms can be negative or positive. A common
negative reaction is to ignore symptoms that may become
self-perpetuating and eventually result in decreased
medication adherence or increased toxicity. The positive
response we aim to help patients develop is increasing
competency at performing basic self-care activities so that
in time, patients become experienced managers of these
common symptoms during a repeat episode.

Existing symptom management protocolsat the DFCI will serve
astheframework of the symptom management algorithm. After
symptoms have been identified and adequately quantified, the
app will guide patients through self-care strategiesto help them
adequately manage the symptoms.

Symptoms are categorized into red-flag symptoms (Figure 2)
that notify the patients’ care providers and other symptomsthat
can be managed through the app. Participants will receive
weekly promptsto report their symptoms, and the app will guide
them in managing the identified symptoms. They will also have
access to ad hoc symptom reporting (Figure 3) and the ability
to track symptom progression (Figure 4). Screenshots of these
functionalities are shown in Figures 2-4.
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Figure 2. Red-flag symptom reporting.

Concerning Symptoms

Fever > 100.5 degrees

Severe pain flares

Chest pain or palpitations

Swelling in 1 or 2 legs

Bloody or tarry stools

Sleep-related

Stomach/eating-related

Diarrhea

Nausea and vomiting

Mild Ma!!aie

Constipation

Red-flag symptom selection

Figure 3. Ad hoc symptom reporting.

Sleep-related

Fatigue / Drowsiness

Moderate

Disturbed sleep

Stomach/eating-related

Diarrhea

Nausea and vomiting

Constipation

Mild Mo!!rale

Loss of appetite

Other symptoms

Next
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Severe pain flares

e're concerned about this symptom
and feel this should be evaluated. We

uggest you call the __DFCI/MGH__

linic at _###-###-##4#4__. If you do
not wish to call your doctor now, please

onsider making a note in your
notebook so you'll remember to
discuss this with your provider at your
next appointment. You can also view
some tips for managing this symptom
below.

Call (clinic) at ###-###-#4###

View Tips

Nausea and vomiting

Response: suggestion to contact care provider

Fatigue / Drowsiness

| have experienced a major change
in my ability to do activities because
| am feeling too tired

I am spending more than 50% of the
day in bed

Neither of these statements is true
for me

Constipation

Ad hoc symptom reporting and evaluation: fatigue and constipation
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Figure 4. Symptoms and activity tracking.
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No Service & 1:55 PM

...steps today!

7 Day Activity Tracking

94 9/5 9/6 9/7 9/8

9/9 9/10

Daily Activity -@ 7 Day Average

Total steps this week: 14841

Symptom and Activity Tracking

My Treatment Plan

Another key function of CORA isthe ability of patientsto create
atreatment plan schedule at enrollment. They will be able enter
basic information about their medications and personal
preferenceslike drug names, dosages, scheduled breaks between
cycles, food allergies and preferences, etc. They will aso be
able enter information about other supportive medications like
anti-emetics or analgesics. CORA will use al the information
entered to help personalize treatment for each participant. For
example, apatient on a medication that is required to be taken
on an empty stomach will receive a reminder to fast in
preparation for the upcoming dose.

Other functionalities include a diary (a notepad integrated in
the app allowing patientsto log their symptoms or note questions
they might have for their care providers at the next hospital
visit) and activity tracking (participants will be able to monitor
their step counts by using an activity tracker, Fitbit Flex,
integrated into the mobile app). We hope that tracking both their
activity levels and how they are feeling in general could better
help them plan and cope more effectively with the disease.

Treatment Assignments

I ntervention Group (CORA + Usual Care)

Subjects assigned to theintervention arm will continueto receive
the standard OAMSs care at DFCI as usual. In addition to usual
care, they will also be able to use the CORA mobile app to
manage their medications on their mobile phonesfor aduration
of 3 months.

http://www.researchprotocols.org/2014/4/e79/
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Control Group

Subjects assigned to the control arm will continue to receive
only the standard OAMs care at DFCI as usual.

Randomization and Blinding

A computer program will be used to randomize subjects into
the intervention or control arm in aratio of 1:1 using random
permutated blocks to optimize balance in each treatment at any
given point in time during the study. Treatment assignment will
be concealed in sealed envelopes prepared by athird party not
directly involved in the study. Due to the nature of the
intervention, it is difficult to blind the subjects to the treatment
assignment, but it will be concealed from the investigators and
the dataanalyst. In addition, the study investigators will not be
directly involved in the day-to-day running of the study. This
will be done by trained research assistants and a proj ect manager
who will report regularly to the investigators on the progress
of the study.

Outcome M easures

Data Collection Materials

One primary outcome and severa secondary outcomes will be
assessed in this trial. A number of data collection materials,
including validated and study-specific questionnaires, will be
used to assess study outcomes at multiple time points over the
3-month period. Thesetoolswill be completed in-person under
the supervision of the research assistants during the study visits.
Among these are the enrollment survey designed by
investigators to collect demographic information and subjects

JMIR Res Protoc 2014 | vol. 3 |iss. 4 |€79 | p.47
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

technology use information, and the Patient-Health
Questionnaire (PHQ-8) [18], which will be used as a screener
for depression, apotential confounder in this study. If a subject
is assessed to have severe depression on this tool, study staff
will note thisto thefile and report immediately to the principal
investigator who will duly notify the subject’s oncologist by
phone. Additionally, such subjectswill be encouraged to contact
their physicians regarding this screen.

Primary Outcome

The primary outcome measure for this study is medication
adherence, defined as the percentage of prescribed doses taken
as captured by the MEMS device, which al study participants
will receive at enrollment. The MEMS, like other measures of
adherence, is not without its drawbacks, but it provides an
objective measure of when the pill bottle was opened, which
correlateswell with thetiming of medi cation self-administration.
Currently, there is no gold standard measure of medication
adherence, but the MEMS has been used extensively in
medication adherence studies [19,20]. Additionally, we will
also use a patient self-report tool, the Morisky Medication
Adherence Scale (MM A S-8) to measure medication adherence
[21]. This is an 8-item self-reported questionnaire used to
measure medication adherence. Research has shown that
self-reporting of medication adherence captures patient
adherence to a reasonably accurate degree. The MMAS has
been tested in several different settings and has been shown to
demonstrate both concurrent and predictive validity of
medication adherence. This survey will be administered
in-person by trained research staff at study entry, midpoint, and
at the end of the study.

Secondary Outcomes

Thefollowing secondary outcomeswill be measured at various
time points during the study:

«  Symptom severity: This will be measured by the MD
Anderson Symptom Inventory (MDASI), which is a
validated and widely used survey in clinical practice and
research [22]. It is used to assess multiple symptoms
experienced by cancer patients and how the symptoms
interfere with daily living. Its 13 core items include the
most frequently occurring symptoms seen in various cancer
types and treatment modalities. It will be administered
in-person at study entry, midpoint, and end of study.
However, because the tool also captures some symptoms
that may occur and resolve acutely, we will also assess
symptomsin between study visits at weeks 3 and 9. These
in-between study assessmentswill be self-administered via
REDCap, a secure, Web-based app for data collection
customizable for individual research studies. It is free and
complies with al Health Insurance Portability and
Accountability Act regulations (HIPAA). It was devel oped
by a multi-institutional consortium initiated at VVanderbilt
University. Participants will receive the REDCap links in
their in email to complete the surveys online.

« Hospital utilizations: This will be measured at the end of
the study by areview of the electronic medical records for
emergency department or urgent care clinic visits and
in-patient admissions.
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« Quality of life: Thiswill be measured longitudinally by the
Functional Assessment of Cancer Therapy-General
(FACT-G) questionnaire administered in-person at study
entry, midpoint, and end of study [23]. Now in its fourth
version, this questionnaire is well validated and has been
trandlated into nearly 50 different languages and has been
used extensively worldwide. It hasfour subscales: Physical
Well-Being, Social/Family Well-Being, Emotional
Well-Being, and Functional Well-Being.

« Cancer-related fatigue: This will be assessed by the
Functional Assessment of Chronic IlIness Therapy - Fatigue
Version 4 (FACIT-F) at study entry, midpoint, and end of
study [24]. It is a self-administered 13-item questionnaire
validated for usein chronicillness and frequently used with
cancer patients.

« Anxiety: The Generalized Anxiety Disorder 7-Item Scale
(GAD-7) will be used to assess anxiety [25]. This
self-administered 7-item questionnaire is a valid and
efficient tool commonly used in both clinical practice and
research studies to assess the severity of anxiety.

- Usability and Satisfaction: This is a study-specific
guestionnaire designed by the authors to collect usability
and satisfaction information.

Statistical Analysis Plan

Sample Size Estimation

A sample size of 82 subjects, 41 in each arm (control vs
intervention) is sufficient to detect a 10-point differencein mean
medication adherence rates (measured by MEMS) between the
two groups, assuming equal standard deviation of 16 using a
two-tailed t test of difference between means with 80% power
and a 2-sided alphaof .05. Considering a dropout rate of 20%,
the sample size required is 104 (52 subjects per group).
Medication adherence rates in the literature vary based on the
methods of measurement. The assumptions used in our sample
size calculations are based on similar studies, especially those
that used the MEMs device as the primary measure of
medication adherence [4,6]. A total of 52 participants will be
randomly assigned to receive the mobile intervention and will
also continue to receive the standard of care for OAMs at the
DFCI (intervention group), while the remaining 52 participants
will beassigned to the control group that will continueto receive
the standard of care at DFCI (usual care group). Participants
will be followed up for atotal of 3 months.

Statistical Analysis

Data analyses will be done with data analysis and statistical
software STATA, version 13, with an alpha of .05 set a priori.
Although there are multiple assessment points, al subjectswill
be followed up for atotal of 12 weeks in this 2-parallel group
study design. The intention-to-treat approach will be used for
all analysis. Descriptive statistics, means (normally distributed)
and medians (skewed) continuous data and percentages for
categorical variables, will be used to summarize baseline
demographic and technology use characteristics by study arm.
Wewill examinefor group differencesin the primary outcome,
percentage of pills taken, by t tests or by the non-parametric
Mann-Whitney tests if the data are not normally distributed.
Logistic regression will be used to identify potential predictors
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of adherence. For secondary outcomes, continuous outcomes
will be analyzed using t test or Mann-Whitney test, and
categorical variables will be compared using chi-square tests.
Given the longitudinal mode of data collection, a repeated
measure analysis of variance will be used to evaluate changes
from baseline.

Ethics and I nformed Consent

Procedures of our methods have been reviewed and approved
by the Dana-Farber/Harvard Cancer Center Ingtitutional Review
Board (IRB), and the study will be registered on
ClinicalTrials.gov. The app is secure and complies with all
HIPPA requirements. Subjects will require a secure passcode
to be able to access the app. All mobile phone numberswill be
stored in a secure shared-drive available only to IRB-approved
study staff. However, if any databreach or adverse effect occurs,
the investigator will ensure that they are well documented and
reported according to the IRB’s requirements, regardiess of
causality.

Participants will be sent a copy of the consent form in the mail
along with the enrollment confirmation letter prior to the
enrollment visit. They will be encouraged to review the study
procedures and discuss their participation with their families.
At the enrollment visit, subjects will be given the necessary
time to review the consent form and will be encouraged to ask
guestions concerning their participation. The research assistant
will go through the consent form with the subject to ensure their
comprehension of study details. We will makeit clear that their
participation is completely voluntary and their decision to
participate or not participate will not affect their management
at DFCI. After the reviewing the consent form and reaffirming
their interest in participating in the study, the subject will sign
two copies of the consent form, one of which they will take
home with them. All enrollment procedures, including the
informed consent process, will be done by trained research
assistants.

Results

We expect to have results for this study before the end of 2016.

Discussion

Principal Considerations

Our focus on adherence to OAMSs is timely because it is
estimated that about 25% of cancer therapeutic drugs in
development pipelinesare oral medications[1]. Also, increased
survival and requirement for chronic treatment for some of these
cancers like chronic myeloid leukemia will continue to make
adherence a prominent issue in the management of patients on
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OAMS. Wehopethat CORA can beusedin avariety of settings
to help patients better manage their medications and symptoms
associated with the disease and or medications. Currently, there
are only afew studies examining the problem of adherence to
OAMSs, and many of them are not randomized controlled trials.
Although the sample size was small, the study by Simons et a
investigating the effect of an intensified multidisciplinary
pharmaceutical care program consisting of written and spoken
information on adherence to capecitabinein patients with breast
or colon cancer found that the mean daily adherence was
significantly higher in theintervention group (96.8% vs 87.2%,
P=.029) and that the intervention also prolonged the chances
of patients still being treated with the medication at the end of
the follow-up period (48% control group vs 83% in the
intervention group; P=.019) [20].

Our study isone of thefirst clinical trialsto use amobile phone
app to address the problem of adherence to OAMs. We chose
to deploy the app on a smartphone because their adoption is
rapidly increasing. Recent national data suggest that more than
56% of Americans now own specifically a smartphone [26].
Another major consideration for deploying this intervention as
amobile app isthe additional privacy and security featuresthat
can be utilized on smartphones, which helped us to develop a
more robust HIPAA-compliant intervention. Users would have
to enter a passcode each time they logged on the app.

Limitations

This trial will have limited generalizability of findings given
that we are restricting our sample population to patients with
renal and prostate cancer. However, CORA was designed for
usein patientson any type of OAMs, so we believethat findings
from this study could be generalized to other type of cancers.
Another threat to generalizability is the fact that we limited
study recruitment to one large academic medical center. We
believe this should not be of too much concern because the app
was designed so that it could easily be adapted for use in other
settings.

Conclusion

We have described the trial of anovel solution, deployed on a
mobile phone app, for the emerging problem of adherence to
OAMs. This innovative approach includes personalizing
feedback and management based on patients' own treatment
regimen, baseline knowledge, and elucidated barriers to
adherence, and holds great promise in improving overall
adherence, safety, and clinical outcomes in these patients. We
hope that future projects targeted at improving medication
adherencein patients on OAMs can build on findings from this
project.
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Abstract

Background: Virtual world environments have the potential to increase access to diabetes self-management interventions and
may lower cost.

Objective:  We tested the feasibility and comparative effectiveness of a virtual world versus a face-to-face diabetes
self-management group intervention.

Methods: We recruited African American women with type 2 diabetes to participate in an 8-week diabetes salf-management
program adapted from Power to Prevent, a behavior-change in-person group program for African Americans with diabetes or
pre-diabetes. The programissocial cognitive theory—guided, evidence-based, and culturally tailored. Participants were randomized
to participate in the program viavirtual world (Second Life) or face-to-face, both delivered by asingleintervention team. Blinded
assessors conducted in-person clinical (HbA1c), behavioral, and psychosocial measurements at baseline and 4-month follow-up.
Pre-post differences within and between intervention groups were assessed using t tests and chi-square tests (two-sided and
intention-to-treat analyses for all comparisons).

Results: Participants (N=89) were an average of 52 years old (SD 10), 60% had <high school, 82% had household incomes
<US $30,000, and computer experience was variable. Overall session attendance was similar across the groups (6.8/8 sessions,
P=.90). Compared to face-to-face, virtual world was slightly superior for total activity, light activity, and inactivity (P=.05, P=.07,
and P=.025, respectively). HbA 1c reduction was significant within face-to-face (-0.46, P=02) but not within virtual world (-0.31,
P=.19), although there were no significant between group differencesin HbA 1c (P=.52). In both groups, 14% fewer patients had
post-intervention HbA 1c >29% (virtual world P=.014; face-to-face P=.002), with no significant between group difference (P=.493).
Compared to virtual world, face-to-face was marginally superior for reducing depression symptoms (P=.051). The virtual world
intervention costs were US $1117 versus US $931 for face-to-face.

Conclusions: It isfeasibleto deliver diabetes self-management interventions to inner city African American women viavirtual
worlds, and outcomes may be comparable to those of face-to-face interventions. Further effectiveness research is warranted.

Trial Registration: ClinicalTrials.gov NCT01340079; http://clinicaltrials.gov/show/NCT01340079 (Archived by WebCite at
http://www.webcitation.org/6 T2aSvmka).
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Introduction

Type 2 diabetesisacomplex chronicillnessrequiring continuing
medical care and, ideally, patient adherence to numerous
behavioral recommendations for self-management (ie,
prescriptions for dietary change, physical activity, weight
reduction, blood glucose self-monitoring, smoking cessation,
and medication intake) [1] with the goal of achieving glucose
control and preventing diabetes complications. Suboptimal
control of diabetes placesindividualsat higher risk for diabetes
complications[2].

There are considerable disparitiesin diabetes risk and outcomes
inthe population, with African Americans demonstrating among
the highest diabetes prevalence and related morbidity and
mortality [3,4]. Projected increasesin incidence of diabetes may
fuel even greater disparities in the future [3]. The traditional
medical model involving repeated face-to-face visits over time
may represent barriers to diabetes management, especially
among underserved populations such as African Americans.
Competing family responsibilities, distance to services,
transportation difficultiesand cost, cost of time away from work
and other responsibilities, and difficulties accessing care [5] are
among the reasonsfor limited participation in treatment among
patients and may contribute to poor outcomes among African
Americans.

With increased penetration rates of Internet use, at 81%in 2013
[6] (up from 71.7% in only 2011) [7], researchers have
investigated the impact of delivering behavioral interventions
via the Web. The Internet offers alternatives to the challenges
typically associated with face-to-face lifestyle interventions
through its potential for increased accessto specialized behavior
change experts, convenienceto patients, and potentially lowered
costs. However, while online alternatives show promising
improvement in health behaviors and glycemic control, effect
sizes have been small [8-11]. Limited human interactivity and
engagement have been hypothesized as contributorsto the small
effect sizes[12,13]. In contrast, Virtual world technologies are
potentially more suitable environments for supporting diabetes
self-management  programming. Through the use of
three-dimensional (3D) environments that depict real places
and avatars that represent people, virtual world environments
offer opportunities for interaction, intense engagement, and
opportunities for scripted immersive experiences, simulations,
role-playing, and constructivist experiences, all important
facilitators of active learning [14,15]. The use of virtual world
environments continues to increase. There were 1772 million
registered virtual world accountsin 2011, with 27 million users
registered in Second Lifealone[16,17]. The potential of virtual
world environmentsfor implementing or supplementing diabetes
careinterventions has been noted [ 18], but thereislittle evidence
for thefeasibility and potential effectiveness of such an approach
[19].

http://www.researchprotocols.org/2014/4/e54/

This pilot study examined the feasibility of delivering a
group-based diabetes self-management intervention viaavirtua
world environment (Second Life) and explored the potential
effectiveness of the virtual world-based intervention, compared
to a traditional face-to-face intervention, on self-management
behaviors and glucose levels.

Methods

Design

A randomized clinical trial design was used. A detailed
description of the study methods has already been published
[20]. TheInstitutional Review Boards at Boston Medical Center
and the University of Massachusetts Medical School approved
the trial, and al participants provided written consent prior to
participating in thetrial.

Participants

Study participants were African American women identified
from the medical record data warehouse at Boston Medical
Center and affiliated community health centers as having a
diagnosis of type 2 diabetes, age >18 years, English-speaking,
HbA1c>8 at their last outpatient visit (within the previous 12
months), and excluded for medical conditions for which the
intervention diet and physical activity would be contraindicated
(ie, ulcerative colitis, rena failure, complications following
abortion and ectopic and molar pregnancies, angina pectoris,
and other forms of unstable ischemic heart disease and other
conditions precluding brisk walking). Identified patients were
mailed a letter to inform them about the study, to announce a
phone call from study staff, and to provide the option to call in
or opt out. The staff made up to five calls per patient (on
different daysand times). Those patients reached wereinformed
about the study (ie, comparison of two formats for delivering
a diabetes self-management intervention) and screened for
interest and final eligibility (ie, self-reported ability to view a
computer screen without difficulty, ability to read, no use of
glucocorticoid therapy, no current participation in aweight loss
program, and availability for weekly meetings). Fully eligible
and interested women wereinvited to participate and scheduled
for an in-person enrollment visit at the Boston Medical Center
General Clinical Research Unit. At this visit, participants
provided written informed consent and completed baseline
assessments.

Randomization

Upon completion of baseline assessment measures, participants
were randomized to either the virtual world-based intervention
or the face-to-face intervention. Randomization was stratified
by age and hemoglobin A1C measured at baseline using ablock
randomization scheme with a block size of 4, developed by
StudyTRAX software (v3.0.0103).
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Intervention Conditions

Theintervention protocol wassimilar in both conditions, adapted
from the Centers for Disease Control/National Institutes of
Health program “Power to Prevent” [21], a widely available
socia cognitive theory-guided [14], evidence-based, and
culturally appropriate behavior-change curriculum designed for
delivery to African American groups with diabetes or
pre-diabetes via face-to-face group sessions. The intervention
sought to enhance diabetes knowl edge, optimize attitudestoward
diabetes self-management (ie, sdf-efficacy, outcome
expectations), and develop behavioral self-management skills
(eg, goa setting, tracking self-management behaviors and
glucose levels, problem solving) to facilitate changes in diet,
physical activity, blood glucose self-monitoring, and medication
adherence. Thefirst session used anindividual format followed
by eight weekly 90-minute group sessions (group size was 8-9
participants). A single intervention team (aregistered dietitian
who is a certified diabetes educator, and a nurse practitioner),
trained in behavioral counseling and motivational interviewing
principles, delivered al sessions in the virtua world
environment or face-to-face using the same protocol consisting
of a detailed intervention manual and materials (intervention
delivery methods are described in greater detail €l sewhere) [20].
Intervention fidelity was monitored, and providers were given
feedback on behavioral counseling process and content.
Participantsin both conditions received atwo-session computer
training and were provided with an Internet-enabled laptop
computer upon training completion (Internet access was
standardized by providing high-speed 4th generation wireless
modems to all participants).

The virtual world-based intervention was delivered in a mock
open-air virtual world forum designed and programmed
especialy for the intervention with appropriate structures and
visualg/displays (eg, food exhibits, confidence ruler, a ring of
screens, exercise facilities). Participants were asked to log in
30 minutes prior to each session in order to troubleshoot
connection or sound problems. A triage system to provide
technical support as needed through the session was used. The
face-to-face intervention took place in alarge conference room
at Boston Medical Center. All face-to-face participantsreceived
transportation vouchers to facilitate attendance.

M easures and Data Collection

Trained staff, blinded to study condition, conducted assessments
at baseline and at 4-month follow-up. Clinical assessments
included a non-fasting blood sample for HbAlc assays
(specimens were analyzed at the Boston Medical Center
laboratories) and measures of blood pressure, height, weight,
and wai st circumference using standard protocols[20]. At each
baseline and follow-up assessment, two telephone-administered
unannounced 24-hour recalls assessed diet and physical activity
[22,23], blood glucose self-monitoring, and medication
adherence. Survey measurements were verbally administered
and included measures of depressive symptoms [24],
self-efficacy for diabetes management [25], health literacy [26],
socia support [27], perceived stress [28], quality of life [29],
demographics, and other characteristics, including baseline
experience with computers and the Internet and post-intervention
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participant satisfaction. Intervention implementation costs (costs
that would be incurred if the intervention were to be
implemented outside the context of the research project) were
tracked, including staff time, facilities, materials, and set-up
(Second Life) for all sessions.

Data Analysis

An intent-to-treat approach was used to compare the virtual
world versus face-to-face groups. Feasibility was assessed by
comparing the attendance rate by session and the mean number
of sessions attended within each arm. Implementation costs
were also considered in determining feasibility. Cost estimates
were based on expenditures from thetrial and excluded the cost
of equipment for participants in the virtual world groups. All
primary and secondary outcomes were assessed for pre-post
differences within each respective arm. The pre-post differences
werethen compared between the two arms. Differences between
continuous variables were assessed using t tests. Binomial tests
were used for categorical outcomes. Non-parametric testswere
applied as appropriate. Analysis of potential mediators was
conducted using the taxonomy and recommendations of Zhao
[30]. Analyses were conducted in SAS 9.1 and R (version i386
2.153), al comparisons were two-sided and P<.05 was
considered statistically significant.

We performed hivariate analysis of baseline characteristics to
determine whether randomization achieved balance in both
treatment groups across all characteristics. Theresultsrevealed
a satistically significant difference in the proportion of
participantswith systolic blood pressure greater than 130 mmHg.
While multivariate adjustment eliminated the statistical
significance of systolic blood pressure at baseline, adjustment
did reveal animbaancein insulin use between the two treatment
groups. Using a genera linear regression to evaluate the
association of insulin use on the pre-post changein HbA 1c, we
found that it did not have a statistically significant impact and
did not affect our assessment of no difference between the
virtual world group versus the face-to-face group.

Results

Of the 494 patients who were deemed pre-eligible based on
medical records data (age 18 or greater, English-speaking, type
2 diabetesdiagnosis, last HbA 1c>8 within previous 12 months),
it was not possible to determine the digibility of 321 patients
for reasons listed in Figure 1. Of the 174 (35%) who were
reached for tel ephone screening, 62 (36%) were ineligible and
112 (64%) were eligible. From these 112 patients with known
eligibility, 89 (79%) were enrolled and randomized, 46 of them
to the virtual world intervention and 43 to the face-to-face
intervention.

Table 1 summarizes demographic and baseline characteristics
of participants in the trial: average age was 52 years (SD 10)
and 90% of participants were over the age of 40; 60% had a
high school education or lower; 82% reported a household
income of US $30,000 or less; and experience with computers
was variable. The single statisticaly significant difference
between the virtual world and face-to-face groups at baseline
was the proportion of participants with systolic blood pressure
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greater than 130 mmHg. A greater proportion of participantsin  to those in the virtual world group (18% vs 10%, P=.04).
the face-to-face group had elevated systolic pressure compared

Figure 1. Flowchart of participant screening, recruitment, randomization, and retention.

Total patients pre-eligible

for recruitment into study Unconfirmed eligibility for study:
N=495 4 opted out

181 notinterested

136 unableto reach for screening

Screened and ineligible (N=62):
0 not African “American or Black
15 unable to walk unassisted
17 not available for study meetings
1 impaired vision
2 excluded due to active CVD symptoms
1 planningto move out of area
5 unableto read English
3 steroid medications
1 psychiatric/cognitive exclusions
5 participation in weight loss or cardiac
rehab program
2 did not complete screeningquestions
6 met more than one exclusion criteria
4 unknown

Screened and eligible patients
N=112

2 refused participation

>| 20 unableto reach for baseline
1 enrolled but not randomized
d_—'——_______——__\____
/ Enrolled, completed
baseline and randomized
\ N=89
‘-\-H""—\—‘_\__\_\_\__ __'___'_'_,__,-
43 allocated to 46 allacated to
Face to Face (FF) Virtual World (VW)
39 completed 45 completed
intervention intervention
4 dropped 1dropped due to new cancer
1 dialysis onset diagnosis and hospitalization
3 lost to follow up before session 1
39 included in intention 45 includedin intention
to treat analysis to treat analysis
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Table 1. Sample characteristics at baseline.
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All subjects (N=89) virtual world (n=46) Face-to-face (n=43) P
Demographic characteristics

Agein years, mean (SD), IQR 52 (10), 49-58 53 (10), 49-59 52 (11), 48-57 a7
18-40, n (%) 9(10.1) 6(13.0) 3(7.0) AR
>40, n (%) 80 (89.9) 40 (87.0) 40 (93.0)

Marital status, n (%)

Single (never married) 45 (50.6) 27 (58.7) 18 (41.9)
Married or living with partner 19 (21.4) 9(19.6) 10 (23.3)
Separated, divorced, or widowed 25(28.0) 10(21.7) 15 (34.8)

Education in years, mean (SD), IQR 131 (2.2), 12-16 13.3(2.3), 12-16 12.8(2.0), 12-14 30
<High school, n (%) 16 (18.0) 7(15.2) 9(20.9) 44
High school graduate, n (%), 37 (41.6) 17 (37.0) 20 (46.5)

Vocational/Assoc degree, n (%) 13 (14.6) 9(19.6) 4(9.3)
>College, n (%) 23(25.8) 13(28.3) 10 (23.3)

Work status, n (%)

Working full or part-time 32(36.0) 13(28.3) 19 (44.2) A2
Not working 57 (64.0) 33(71.7) 24 (55.8)

Household income, n (%)
<$10,000 28 (31.5) 16 (34.8) 12 (27.9) 82
$10,000-$30,000 45 (50.5) 23 (50.0) 22 (51.2
>$30,000 10 (11.2) 6 (13.0) 4(9.3)

Declined 6(6.7) 1(2.2) 5(11.6)

Insurance, n (%)

Public/no insurance 68 (76.4) 37 (80.4) 31 (72.0) .35
Private 21 (23.6) 9(19.6) 12 (27.9)
Health literacy (confidencefilling out medical formsby herself), n (%)
Extremely 61 (72.6) 37(82.2) 24 (61.5) 197
Quite a bit 6(7.2) 1(2.2) 5(12.8)
Somewhat 10 (11.9) 4(8.9) 6 (15.4)
Alittle 5(5.9) 2(4.49) 3(7.7)
Not at all 2(2.4) 1(2.2) 1(2.6)
Computer experience

Hrs/wk using a computer, mean (SD) 13 (17) 11 (12) 15(21) .39

Home Internet access, n (%)

Yes 61 (68.54) 34(73.91) 27 (62.79) 26
No 28 (31.46) 12 (26.09) 16 (37.21)

Ableto start and shut down computer on her own, n (%)

Not at all 5(5.62) 3(6.52) 2(4.65) 59°
With alot of help 3(3.37) 1(217) 2(4.65)

With alittle bit of help 18 (20.22) 7(15.22) 11 (25.58)

Without help 63 (70.79) 35 (76.09) 28 (65.12)

Ableto create and send email on her own, n (%)
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All subjects (N=89)

virtual world (n=46) Face-to-face (n=43) P

Not at all 13 (14.61)
With alot of help 8(8.99)
With alittle bit of help 20 (22.47)
Without help 48 (53.93)

Ableto go onlineon the Internet on her own, n (%)
Not at all 9(10.11)
With alot of help 8(8.99)
With alittle bit of help 11 (12.36)
Without help 61 (68.54)
UseInternet to search for health information, n (%)
Never 33(37.08)
Rarely 8(8.99)
Occasionaly 30(33.71)
Often 18 (20.22)
Use Second Life (yes) 3(3.37)
Health characteristics, n (%)
HbA1c
<7% 7(7.9)
7-7.9% 14 (15.7)
8-8.9% 13 (14.6)
29.0% 55 (61.8)
Insulin usage 44 (49.4)
BMI (kg/m 2 ), n (%)
Normal (<25) 4(4.5)
Overweight (25-29.9) 18 (20.2)
Obese | (30-34.9) 27(30.3)
Obese 11 (35-39.9) 21 (23.6)
Obese 111 (240) 19 (21.3)
Waist circumference >35in, n (%) 80 (89.9)
Systolic blood pressure >130, n (%) 28 (31.5)
Diastolic blood pressure >80, n (%) 48 (53.9)
Total cholesterol >200, n (%) 29 (32.6)

5(10.87) 8(18.60) a8
3(6.52) 5(11.63)

8(17.39) 12 (27.91)

30(65.22) 18 (41.86)

2(4.35) 7(16.28) 16
5(10.87) 3(6.98)

4(8.70) 7(16.28)

35(76.09) 26 (60.47)

13 (28.26) 20 (46.51) 192
4(8.70) 4(9.31)

20 (43.48) 10 (23.26)

9(19.57) 9(20.93)

0 3(6.98) 11
4(8.7) 3(7.0) 1.0
7(15.2) 7(16.3)

7(15.2) 6(13.9)

28 (60.9) 27 (62.8)

21(45.7) 23(53.5) 46
2 (4.4) 2(4.7) 82
8(17.4) 10 (23.3)

13(28.3) 14 (32.6)

11 (23.9) 10 (23.3)

12 (26.1) 7(16.3)

41 (89.1) 39(90.7) 107
10 (21.7) 18 (41.9) .04
22 (47.8) 26 (60.5) 23
13(28.3) 16 (37.2) 37

3p value derived from Freeman-Halton extension of Fisher's exact test.

Feasibility of the Virtual World-Based I ntervention

Overal session attendance was similar across the two
interventions, with an average 6.8 sessions (SD 1.8) among WV
participants and 6.8 (SD 1.7) among face-to-face participants
(P=.9). However, a significant difference was observed in the
rate of completion of Session 1. Compared to face-to-face
participants, fewer virtual world participants completed this
session (78%, 36/46 vs 95%, 41/43, P=.02, respectively). There
was aso a dight athough non-significant difference in the
proportion of participants completing sessions 1-3in the virtual
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world group (63%, 29/46) versus the face-to-face group (77%,
33/43) (P=.16).

Overadll participant retention rate was 94% for clinical and
psychosocial assessments, and 93% for telephone-based
assessments, and attrition was lower in the virtual world group
(1 participant, or 2%) compared to the face-to-face group (4
participants, or 9%) (P=.19). The one drop-out in the virtual
world group was due to anew cancer diagnosis and unexpected
hospitalization and occurred prior to session 1. Reasons for
drop-out in the face-to-face group included dialysis onset and
lossto follow-up (2 of these 4 participants attended Session 1).
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Health Outcomes

Results from intention-to-treat analyses are shown in Table 2.
There wereimprovements associated with both the virtual world
and the face-to-faceintervention conditions. Analysis of change
from baseline to 4-month follow-up within the groups revealed
a non-statistically significant 3.2% reduction in HbAlc in the
virtual world group (P=.186) and a significant 4.9% reduction
in HbAlc in the face-to-face group (P=.019). However, no
significant differences between the groups were detected
(P=.52). There was also a statistically significant within group
decrease in the percentage of participants with HbA1c 29% in
both groups, with 14% fewer participantsin each group having
a HbA1c value above 9.0% (P=.014 and P=.002, for virtual
world and face-to-face groups, respectively), with no significant
differences between the groups (P=.493). No significant within
or between-group changes were observed in measures of blood
pressure, total cholesterol, waist circumference, and Body Mass
Index (BMI).

Behavioral Outcomes

Participants in the virtual world group experienced an 18.4%
within-group increasein total physical activity and asignificant
8% decrease in inactivity (P=.10 and P=.04, respectively),
whereas participants in the face-to-face group experienced a
22.5% reduction in their total physical activity. There was a
marginally significant between difference in total physical
activity, with marginally superior effects for the virtual world
compared to face-to-face group on total activity, light activity,
and inactivity (P=.05, P=.07, and P=.025, respectively). The
proportion of participants not adhering to blood glucose
self-monitoring dropped by half in both groups (P=.001 and
P=.002 for virtual world and face-to-face, respectively), with
no significant between-group differences for this outcome. No
significant within or between-group differences were observed
for dietary outcomes of interest (ie, total calories, percent
calories of saturated fat, fiber or dietary quality as measured by
the Alternate Healthy Eating Index). Medication adherence
decreased in the face-to-face group with 8.6% fewer participants
reporting that they adhered to al medications as prescribed
(P=.035), whereastherewas a1.2% increasein the virtual world
group, athough no differences between the groups with regards
to change in self-reported medication adherence (P=.298).

Psychosocial Outcomes

Depression symptom scores and mental health functioning (as
measured by the Short-Form survey [SF-12]) were marginally
improved in theface-to-face condition only (P=.053 and P=.062,
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respectively), and there were between-group differences for
depression symptom score pre-post change (P=.051).
Improvements in self-efficacy for diabetes self-management
were observed in both groups (P<.001), and there were no
differences in self-efficacy improvements between the groups
(P=.268). No within or between-group differences were
observed for perceived stress or social support.

Mediation Analysis

We eval uated the potential mediation effects of select behavioral
and psychosocial outcomes and found insufficient evidence of
amediation effect on HbA 1c levelsfor changesintotal calories
consumed, total calories from saturated fat, total dietary fiber,
aternate healthy eating index, diabetes self efficacy scores,
inactivity levels, activity levels (household, light, and moderate
activity), medication adherence post intervention, and blood
glucose self-monitoring (data not shown).

Intervention Costs

The per-participant cost of implementing the virtual world
intervention was US $186.39 greater compared to cost of
implementing the face-to-face intervention (US $1117 vs $931
for virtua world vs face-to-face, respectively). Expenses
associated with health care personnel (eg, diabetes nurse
educator, dietitian, administrative staff) and educational
materials were the same between the two groups. However, the
virtual world group required additional technical personnel who
trained and provided technical assistanceto participantsand the
intervention team during each session, contributing to 13% of
the total cost per participant in that group.

Participant Satisfaction

At the follow-up assessment, 97% of face-to-face participants
agreed/strongly agreed with the statement “If | had a choice, |
would attend diabetes sessions face to face rather than on a
computer”, while 80% of virtual world participants
agreed/strongly agreed with the statement “If | had a choice, |
would attend diabetes sessions on Second Life rather than
face-to-face at BMC or my health center” (P=.490). However,
there were no differences between the groups with regard to
whether they would recommend their program to other people;
100% of virtual world participants agreed/ strongly agreed with
the statement “I would recommend other people to attend
diabetes education sessions given in Second Life,” and 97% of
face-to-face participants agreed/ strongly agreed with the
statement “1 would recommend other people to attend diabetes
education sessions given face to face at BMC or ahealth center”
(P=1.0).
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Table 2. Within group and between group comparisons for the virtual world and face-to-face intervention conditions (P values for continuous variables
derived from Student’st test of pre-post differences, unless otherwise noted).

Variable Face-to-face Virtual world
Baseline  Post Baseline/ % Within  Baseline Post Baseline/ % Within  Between
(n=43) (n=39) follow-up change group, (n=46) (n=45) follow-up change group, group, P
difference P difference P

Clinical outcomes, mean (SD)

HbA1c 94(2 89(2 -046 -4.9 019 96(2 932 -031 3.2 186 519

HbA1c<9??, % 37.2 513 .002 39.1 533 014 493

Systolic B mmHg  126.0 1260 0.05 0.04 .808 1205 1223 181 15 233 .609
(15) (17) (13) (16)

DiastolicBP,mmHg 804 (11) 787 -1.64 2.0 733 794(9) 801 072 0.9 .600 675
9 (10

Cholesterol 194.6 1911 -350 -1.8 .186 187.8 1869 -0.90 -05 971 412
(42) (40) (49) (45)

BMI 344(8) 334 -1.00 2.9 912 36.4(8) 361 -0.30 -0.8 134 200
(6) (8)

Waist circumference  110.0 1072  -2.80 25 631 1131 1121 -1.03 -0.9 415 837
(in) (17 (15) 17 (16)

Behavioral variables (weekday)
Self-reported diabetes medication adherence, %

All prescribed
digbetesmedica

tions®? 88.1 79.5 .035 86.9 88.1 488 .2984
Dietary intake, weekday aver ages, mean (SD)

Total calories,  1377.0 1181.3 -195.67 -14.2 .023 1220.7 11360 -84.70 -6.9 .257 .255
kcal (512) (443) (518) (492)

%caoriesfrom 11.0(4) 9.8(4) -1.17 -10.6 .162 10.7(4) 99(33) -0.78 -7.3 434 544
SFA

Fiber 1146 131 163 14.2 .163 130(7) 136 059 45 .627 496

) (7

Alternate 270(9) 298 286 10.6 121 294(10) 306 116 39 .548 469
Healthy Eating 9 (10

index

Physical activity (PA), weekday aver ages, mean (SD)

Total PA 409(32) 317 -920 225 196 365(27) 432  6.70 184 113 .050
(MET-hr) (29) (31)
Totdl inactivity 63.0(13) 652 224 35 260  650(12) 600 -5.00 7.7 040 025
(MET-hr) (13) (15)
Houscholdactiv-  18.0 (16) 118  -6.20 344 013 160(11) 140 -2.00 125 318 .140
ity (MET-hr) 12) (12)
Light activity ~ 36.0(24) 286  -7.40 206 311 330(27) 392 624 189 101 071
(MET-hr) (29) (32)
Moderateactivi- 16.0(20) 159  -0.15 -0.9 650  160(26) 195 350 219 363 472
ty (MET-hr) (29) (29)
Median 8.0 83 6.0 83

Blood glucose self-monitoring 2, %

No monitoring  35.0 15.0 .002 24.0 12.0 <.001 .895
Psychosocial variables, mean (SD)
Depressive symp- 226(9 206 -2.01 -8.9 .053 1989 205 071 36 441 .051
toms (CES-D) 8 (10
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Variable Face-to-face Virtual world
Baseline  Post Basdline/ % Within  Baseline Post Basdine/ % Within  Between
(n=43) (n=39) follow-up change group, (n=46) (n=45) follow-up change group, group, P
difference P difference P
Perceived stress 142(7) 139 -028 -20 .263 142 151 087 6.1 .336 139
(PS) () (7
Physical functioning 41.7(9) 439 218 5.2 247 42.4(10) 423  -0.08 -0.2 .813 322
(SF-12 PCS) (112) (12)
Mental health func- 47 (10) 50 3.74 8.0 .062 49 (11) 503 1.32 27 .385 .293
tioning (SF-12 1y (12
MCS)
Overall quality of 88.5(13) 94 5.88 6.6 .022 91.3(16) 926 124 14 .599 113
life (SF-12 total (14) (14)
score)
Social support 68.0(20) 72 3.50 51 .261 69.5(27) 67.7 -1.79 -2.6 .602 .256
(20) (28)
Diabetes self-effica 34.6(7) 40(7) 5.90 17.1 <001 36.0(9 406 458 12.7 <.001 .268
oy @)

Aithin group differences determined by Fisher’'s Exact test.

bBetween group differences determined by Breslow-Day Test for Homogeneity.

Figure 2 contains pictures of virtual world intervention sessions

and edited clips of the sessions (see al'so Multimedia Appendix

1).

Figure 2. Pictures of the Virtual World participants engaged in various intervention sessions.
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comparative effectiveness of a virtual world-based versus an
face-to-face-based diabetes self-management intervention. A
previous publication reported on the feasibility of conducting
individual virtual world-based visits with participants with
diabetes, but the intervention did not include lifestyle
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modification, the study did not include acomparison condition,
and metabolic outcomes were not reported [19]. Our study
showed that it isfeasible to deliver avirtual world group-based
behavioral intervention originally designed for face-to-face
delivery, toimprove diabetes self-management among inner-city
African American women. All participantswho began thevirtual
world group completed the study, whereas 4 participantsin the
face-to-face condition did not.

Study findings show that the virtual world technology has
tremendous potential for intervening and improving glucose
control and diabetes self-management behaviors. Reductions
in glucose levels were similar across both groups and were
comparable to those of other group interventions [31].
Furthermore, HbA1c reductions were particularly significant
among participants with the highest baseline glucose control
(HbA1c=9%)).

Our study showed a marginal superiority of the virtual world
intervention, compared to the face-to-face intervention, on
physical activity (increase in total and light physical activity,
and reduction ininactivity). A greater effect of the virtual world
over the face-to-face intervention format on physical activity
was also reported by Johnston et al [13]. In that study, the
authors attributed this effect to the virtual world environment
facilitating opportunities for the individua to initiate and
practice healthy behaviors through an avatar with whom they
identify. A study by Napolitano et al [32] that explored the
usability of avatarsfor modeling weight loss behaviors provided
additional support for the potential of virtua worlds for
influencing diet and exercise behaviors. Two additional studies
reported promising results from virtual world-based
interventions for smoking cessation among rural teens[33,34].
Known as the Proteus effect, the practice of a new behavior by
one's avatar may influence the individual’s behavior in the real
world [35].

The virtual world and face-to-face interventions were both
comparableintermsof fostering blood glucose self-monitoring
and enhancing diabetes management self-efficacy, and the
face-to-face intervention was marginally superior compared to
virtual world with regards to reducing depression symptoms.
Social support interventions have improved depressive
symptoms among people with diabetes, and it is possible that
the face-to-face interaction influences participantsin adifferent
manner compared to virtual world interactions, potentially
facilitating greater or a different type of socia support [36].

Strengths and Limitations

Thereweretechnical challengesinthevirtual world intervention
that affected completion of thefirst session. Additiona technical
difficulties occurred with decreasing frequency over the course
of the intervention. The technical support during the virtual
world sessions was hecessary to assure that each participant
was ableto navigate, hear, and interact in the virtual world. The
two most commonly encountered technical challenges were
strength of Internet connection and sound problems (could not
hear or could not speak). virtual worlds demand significant
bandwidth as they process enormous amounts of datato render
the 3D spaces, physical interactions, and sound that characterize
these environments, and our chosen Internet service, provided
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via wireless modem, was unreliable in the participants
neighborhoods (inadequate cell tower coverage). We devised
atriage system troubleshooting these problems (re-positioning
inthe home, and checksfor headphone, laptop, and Second Life
preferences options). Undoubtedly, virtual world platforms are
rapidly improving and becoming more accessible and technically
efficient.

Degspite these challenges, participants seemed to be equally
satisfied and engaged in both intervention groups. Consistent
with the high level of satisfaction reported by participants in
both groups, attrition was remarkably low in this hard-to-reach
group of African American women. A previous study of avirtua
world-based versus face-to-face-based intervention that targeted
weight lossin anon-minority, educated and more affluent group
reported a13% drop-out ratein both groups, with 5 virtual world
participants reportedly dropping out within the first 2 weeks of
the program for reasons associated with technical difficulties
[13].

The per-participant cost of the virtual world intervention was
13% higher than that of the face-to-face intervention, with the
excess cost related primarily to the need for technical support
staff to train and support our participants, as the study
participants had variable levels of computer experience. This
study isunableto answer the question of whether the increased
cost of the virtual world intervention outweighs its potential
benefit; however, it does provide evidence of feasibility and
preliminary evidence of effectiveness for future larger RCTs
that can answer such questions. It is important to note that the
cost of virtual world interventions should be expected to
decrease over time with improved technologies and Internet
access for the wider population.

A particular strength of the study was the use of the virtua
world format with a socioeconomically disadvantaged sample
of African American women. African Americans constitute a
high risk group with a high prevalence of diabetes, diabetes
complications, and mortality [3,4]. The samplewas middle-aged
with most women having a high school education or lower, low
household income, and variable computer experience.
Furthermore, the sample consisted of 79% of participants who
were reached and for whom eligibility was known, supporting
the representativeness of the sample and potentia
generalizability of the study findings. Prior studies of
Internet-based interventions have included primarily young
individuals. While it has been hypothesized that demographic
differences (including age, ethnicity, income, and culture) could
impact the effect of interventions [37], our study found that the
virtual world intervention was feasible and had benefits for our
African American sample. The generalizability of Internet-based
interventions also has been questioned based on potential
selection bias by which individuals with low computer or
Internet literacy may refrain from participation, may be excluded
by the study’s eligibility criteria, or may more easily drop out
from theseinterventions. For example, the only prior pilot study
comparing a virtual world-based versus face-to-face-based
interventions for weight loss [13] recruited virtual world
participantsviaprint and online mediaand excluded participants
who had no access to an I nternet-connected computer (73% of
participants held college or advanced degrees and had incomes
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above $75,000). In contrast, our study systematically recruited
patients from community health centers and a large safety net
hospital using electronic databases, and minimized exclusion
criteriain an effort to provide accurate data on the feasibility
and outcomes of the virtual world intervention for inner-city
African American women. Thefact that the sample had variable
computer experience and most participants had no prior
exposureto virtual world environments provides further support
for the potential generalizability of virtual world-based
behavioral interventions.

Additional study strengths include the parallel content and
structure of the virtual world and the face-to-faceinterventions,
and their delivery by a single provider team, with only the
intervention format being different across groups, and the
tracking of cost data for both groups. While the possibility of
reduced care cost has been an argument for Web-based
interventions, very few studies have compared the costs
associated with the implementation of virtual world versus
face-to-face.

Conclusions

Future research is needed to test the comparative effectiveness
of the virtual world and face-to-face interventions in larger,
appropriately powered trialsand with alonger follow-up. Future
studies should aso investigate characteristics of individuals

Acknowledgments

Rosa et d

who do best with each one of the two approaches. For example,
it has been suggested that men may have a stronger experience
of “presence” (ie, perceived realism, sense of being present)
when being immersed in virtual world environments [38,39].
Furthermore, thereis currently little understanding of potential
mechanismsthat facilitate health behavior change and adherence
in virtual world environments. Future studies need to examine
virtual world environment and avatar factorsthat facilitate health
behavior change, including the degree to which one’'s experience
in the virtual world influences one’s behavior in the real world
(Proteus effect) [35]. In 2010, the National Heart Lung and
Blood Institute (NHLBI) convened aworkshop entitled “ Virtual
Reality Technologies for Research and Education in Obesity
and Diabetes’, whichincluded behavioral and health researchers,
technology experts, and representatives of the other National
Institutes of Health ingtitutes (National Cancer Ingtitute, National
Ingtitute of Child Health and Human Development, National
Ingtitute of Diabetes and Digestive and Kidney Diseases, the
NIH Office of Behavioral and Social Sciences Research, and
the NIH Office of Research on Women's Health). A report [40]
from this workshop identified a number of research priorities,
including the impact of using virtual reality technologies for
fostering health-related behaviors and for extending the
availability and capacity of health care providers (ie, “ extended
classroomsfor diabetes education”). This study addressed both
priorities.
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Abstract

Background: The World Wide Web is an effective method for delivering health behavior programs, yet major limitations
remain (eg, cost of development, time and resource requirements, limited interactivity). Social media, however, has the potential
to deliver highly customizable and socially interactive behavioral interventions with fewer constraints. Thus, the evaluation of
social media as a means to influence health behaviors is warranted.

Objective: The objective of thistrial was to examine and demonstrate the feasibility of using an established social networking
platform (ie, Facebook) to deliver an 8 week physical activity intervention to asample of low-active adolescents (N=21; estimated
marginal mean age 13.48 years).

Methods: Participants were randomized to either an experimental (ie, Behavioral) or attentional control (ie, Informational)
condition. Both conditions received access to a restricted-access, study-specific Facebook group where the group’s administrator
made two daily wall posts containing youth-based physical activity information and resources. Primary outcomesincluded physical
activity as assessed by accelerometry and self-report. Interactions and main effects were examined, as well as mean differences
in effect sizes.

Results: Analyses revealed significant improvements over time on subjectively reported weekly leisure-time physical activity
(F1,1g=8.426, P=.009, n2 = .319). However, there was no interaction between time and condition (F, ;4=0.002, P=.968, n2 =
.000). Therewere no significant time or interaction effects among the objectively measured physical activity variables. Examination
of effect sizes revealed moderate-to-large changesin physical activity outcomes.

Conclusions: Results provide initial support for the feasibility of delivery of a physical activity intervention to low-active
adolescentsviasocial media. Whether by employing behavioral interventionsviasocial mediacan result in statistically meaningful
changes in health-related behaviors and outcomes remains to be determined.

Trial Registration: Clinical Trials.gov NCT01870323; http://clinicaltrials.gov/show/NCT01870323 (Archived by WebCite at
http://www.webcitation.org/6SUTmMSeZZ).

(JMIR Res Protoc 2014;3(4):€56) doi:10.2196/resprot.3013
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Introduction

Physical Activity and Adolescents

Physical activity levels among adolescents are at al time lows
[1-3], with less than one in five American adol escents meeting
the recommended guidelines of accumulating at least 60 minutes
of moderate-to-vigorous physical activity onadaily basis[4,5].
Itiswell established that increased involvement in variousforms
of physical activity (eg, exercise, sport, play, leisure,
transportation) is associated with an array of health-related
benefits including, but not limited to, physical health (eg, fat
loss and musculoskeletal health), mental health (eg, reduced
anxiety and improved self-esteem), cognitive health (eg,
increased academic achievement), and behavioral health (eg,
favorable adolescent risk profiles) [6-13].

Traditionally, physical activity interventions for youth have
often used in-person, center-based modes of delivery [14,15].
Although these face-to-face interventions have been identified
as the “gold standard” of behavioral therapy, they are limited
in terms of reach and accessibility. Fortunately, the relatively
recent introduction of the Internet into clinical practice has
created several opportunities for innovative behavioral
interventions [16,17]. Researchers have become increasingly
more interested in using the Internet as a mode of delivery for
physical activity programs [15,18], and a number of reviews
atest to the feasibility and efficacy of Internet-delivered
interventions for changing health behavior outcomes[19-21].

More recently, advances in Web-based programing have led to
i nteractive communication technol ogies, commonly referred to
as social media. These sites provide users with the ability to
make virtual connections and interact with one another via
user-generated content [22-24]. Due to the ease of use,
accessibility, minimal cost, limited maintenance (on the user’'s
end), and various interactive communication features, these
relatively new technologies have quickly gained universal
acceptance[25]. Asaresult, researchers have begun to examine
the potential of social mediaasameansfor increasing education
and social support for individual behavior change. Emerging
evidence suggests that physical activity interventions using
social media can be effective at influencing health and
promoting behavior change [21,25-29]. Socid media sites
provide users with the ability for continuous self-monitoring,
real-time feedback, and information exchange, al of which are
conducive to behavior change [17]. Thus, further evaluation of
social media as a means to influence health behaviors is
warranted [30-33].

Social Networking Sites and Adolescents

Social networking sites are one of the most popular forms of
social media[27,34], especially among adol escents[32,35,36],
and are becoming an alternative to email as ameansfor instant
communication between friends [37]. Facebook, in particular,
is the most widely used social networking site by adolescents
or any other demographic, reaching roughly two thirds of the
Internet population [38]. Adolescents, 13-17 years old, make
up nearly 21% of the Facebook population [35]. Sites such as
Facebook have become a prominent source of information and
guidance during adolescence. For example, 57% of adol escents

http://www.researchprotocols.org/2014/4/e56/
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look to their social networking sites for advice, making them
63% morelikely to do so than thetypical social networker [34].
Thesevital communication hubs have theinformation and tools
necessary for developing and managing healthy lifestyles, with
roughly one third of online adolescents using the Internet for
health-, diet-, or fitness-related information [36]. Thus, social
networking sites may hold the potential to aid in the promotion
of health and encourage changesin behavior [21,31-33].

The Present Study

The Social Media and Activity Research in Teens (SMART)
Trial isasocial media-based intervention specifically designed
to influence the physical activity behaviors of adolescents. The
purpose of this innovative 8 week program was to test the
feasibility of delivering a physical activity intervention to
low-active adolescents over an established social mediaplatform
(ie, Facebook). Furthermore, we were interested in examining
the differences in behavioral outcomes between two social
media-based conditions (ie, an experimental group which
received behavioral training modules vs an attentional control
group). It was hypothesized that exposure to and participation
in this particular intervention would provide initial support for
the potential of using social mediato promote positive changes
in physical activity behaviors among a sample of low-active
adolescents. Additionally, exposure to video-based behavioral
training modules should lead to greater improvements in
physical activity participation than simple exposure to physical
activity-related information and resources.

Methods

Study Design and Participants

An 8 week randomized controlled pilot trial was designed to
increase lifestyle physical activity in adolescents
(NCT01870323). Participants were recruited from Champaign
County, Illinois. Individualswho met inclusionary criteriawere
randomized (matched by age and sex) to either theintervention
(ie, sharing physical activity-related content via Facebook along
with weekly behavioral modules, Behavioral Condition) or
attentional control group (ie, sharing physical activity-related
content via Facebook alone; Informational Condition).

Recruitment

Thelnternet (ie, laboratory website recruitment page, emails of
former parental research participants, campus-wide listservs
aimed at faculty and staff, and Facebook pages of local
organi zations) and targeted mailings, viathe United States Postal
Service, were used for recruitment purposes. Given that this
trial relied heavily on parental involvement, recruitment efforts
weretargeted at parents or legal guardians of children between
theages of 13 and 15 yearsold. Advertisementsfor recruitment
included basic information about the study, along with contact
information (ie, study-specific email and website) for interested
parties. To be considered for participation, a parent or legal
guardian had to accompany all eligible adolescent participants.
Parental guardians were screened via telephone to determine
the physical activity levels of their children. Those meeting or
exceeding federal guidelines were excluded. Additionally,
participants were required to be English-speaking and have
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access to the Internet at their place of residence via a personal
or family-dedicated tablet, laptop, or desktop computer.
Individuals who only had mobile access to the Internet were
excluded, to ensure similar user experience (although accessing
the Facebook group via a maobile application was permitted).
Finally, participants aso had to have an active Facebook account
or be willing to create one prior to enrollment.

SMART Facebook Group

Access to a single, study-specific Facebook group (ie, the
SMART Group) was restricted to al study participants and at
least one of their legal guardians. The purpose of thisgroup was
to create a social, interactive community that revolved around
thetopic of physical activity for youth. Physical activity-related
information and resources from around the Web were provided
daily by the group’s administrator. Considering the varying
characteristics and preferences of the adolescent sample, an
assortment of group wall posts (ie, readily availableinformation
shared in avirtual community) were made, al of which were

Table 1. Example of posted content during a typical week.

Wojcicki et al

categorized within one of the following seven categories: (1)
physical activity-related websites; (2) infographics; (3) public
service announcements (PSA); (4) technology and applications;
(5) local parks and facilities; (6) motivational quotations; and
(7) miscellaneous topical posts. The SMART Group received
two wall posts per day (ie, oncein the morning and again in the
evening), resulting in 14 total wall posts per week with equal
distribution of the predefined content categories (see Table 1).
In addition to these daily posts, photo albums containing
physical activity campaign advertisements/posters (eg, The
President’s Challenge) were uploaded and shared once per week,
resulting in eight additional posts. In all, 120 posts were made
over the course of the trial. Participants were encouraged to
regularly view and interact with the posted content throughout
the duration of thetrial (Figure 1 shows posts). Recommended
strategies for effective wall posts (ie, posts that encourage
group-member engagement via likes and comments) were
utilized throughout the 8 week program [39].

Day and time Category Title/* content” Source
Monday am Quotation “Lifeislikeriding abicycle. Inorder to Albert Einstein
keep your balance, you must keep mov-
ing.”
Monday pm Website WebMD FIT Teens. Move WebMD
Tuesday am Infographic The Role of Schoolsin Promoting Active Living Research
Physical Activity
Tuesday pm Loca Champaign-Urbana Area Bike Routes ~ Champaign County Bikes
Wednesday am Mobile app Walking Paths App American Heart Association
Wednesday pm Video PSA Sedentary-2012 American Academy of Orthopaedic Surgeons
Thursday am Miscellaneous We Need More Physical Educationin = SPARK
Schools
Thursday pm Website TeensHedlth: Nutrition & FitnessCenter Nemours
Friday am Loca Hiking in East-Central lllinois I1linois Department of Natural Resources
Friday pm Video PSA ParticipACTION 2012: Driveway ParticipACTION
Saturday am Quotation “Successisn’t how far you got, but the  Steve Prefontaine
distance you traveled from where you
started.”
Saturday pm Infographic Children and Nature: Being Activein ~ National Environmental Education Foundation
Nature Makes Kids Healthier
Sunday am Mabile app Instant Heart Rate App Azumio
Sunday pm Miscellaneous Piano Stairs The Fun Theory
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Figure 1. Screenshot of SMART Facebook Group post. PSA=public service announcements.
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activity each day!
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: This is true we should get 60 minutes of physical
activity a day
February 13 at 5:51pm * Unlike &3 1

Tom Wojcickiindeed,
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Behavioral Condition

Participants in the Behavioral condition received full access to
content posted on the SMART Group wall and were encouraged
toregularly view and interact with the posts. In addition to group
access, participants in the Behavioral condition regularly
received study-specific behavioral modules via Facebook
Messages in the form of 5-10 minute YouTube videos. These

Table 2. List and location of weekly behavioral modules.

_|...and the best part is that it doesn't
al have to all be done at once! ()

i think this could help a lot of kids
at 5:45pm - Unlike * &3 1

video-based modules focused on key elements of physical
activity and theoretically based strategies for increased
participation among youth. Over the course of the intervention,
the group administrator privately delivered eight unique modules
to each participant and corresponding guardian on a weekly
basis (see Table 2). Along with a link to each weekly module,
these messages included a personalized greeting and written
information regarding the content of the module.

Week number Module topic

Physical Activity Guidelines
Goal-Setting for Physical Activity

Socia Support for Physical Activity

0 N o o A~ W N P

Getting Started with the SMART Program

Physical Activity Definitions and Benefits

Individual Expectations and Physical Activity

Overcoming Barriers to Physical Activity
Maintaining a Physically Active Lifestyle

Informational Condition

Participants in the Informational condition also received full
access to the SMART Group and were similarly encouraged to
regularly view and interact with the content posted on the group
wall. The group administrator via a private Facebook Message
also contacted participants once aweek. Thefrequency of these
fairly generic messages (ie, weekly greetings) occurred once
per week, in unison with the delivery of the behavioral modules
in the experimental condition.

http://www.researchprotocols.org/2014/4/e56/
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Baseline Visit

During their baseline visit to the laboratory, participants, and
at least one of their legal guardians, were added to the private
SMART Group by the group’s administrator. Participants and
their guardians had to first accept a*“Friend Request” from the
administrator in order to be electronically invited to join the
SMART Group. To ensure confidentiality and improve
experimental rigor, this group was kept private and was
restricted to the randomized child-parent pairs. Once accepted
to the SMART Group, al participants, regardless of treatment
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allocation, were asked (via Facebook Messages) to complete a
Web-based battery of questionnaires, prior to the official start
date of thetrial.

The baseline laboratory visit also included assessments of
participants’ height and weight. Once these datawere obtained,
participants were provided with an accelerometer to wear over
the course of the following week. A corresponding log to
validate wear time and a self-addressed, prestamped envelope
to mail back the device were also provided during this visit.
Finaly, prior to leaving the baseline appointment, all
participants, regardiess of group allocation, were given
pedometers to use over the course of the trial to ad in
self-monitoring and behavioral regulation. Following the
completion of all baseline data, participants were matched by
age and sex and randomized into either the Behavioral or
Informational treatment conditions.

M easures

Assessments were conducted at baseline and at the end of the
tria (ie, Week 8). All self-report assessmentswere administered
electronically via a Web-based survey service (ie,
SurveyMonkey; Palo Alto, CA, 2012). When appropriate,
participants received a Web link to a battery of questionnaires
via Facebook’s direct messaging service. Submitted data were
unidentifiableand stored in asecure, password protected online
database.

Demographics

Demographic information obtained for the adolescent
participants included sex, age, grade level, race, ethnicity,
number of siblings, annual household income, and involvement
in free or reduced price lunch programs. Parental guardians
provided thisinformation during the screening process, and also
reported their living situation, highest level of education, and
current employment status.

Anthropomor phic Measures

Height and weight were assessed in the laboratory and measured
to the nearest 0.1 inches and 0.1 pound, respectively, by using
a digital column scale with stadiometer (model 736; Seca,
Hamburg, Germany). From these values, participants body
mass index (BMI) was calculated and then interpreted using
age-specific BMI percentiles to classify weight status [40].

Objective Physical Activity

Accelerometry was used to objectively assess participants
physical activity levels. Specificaly, the rechargeable,
lithium-powered Actigraph accel erometer (models GT1M and
GT3X; Health One Technology, Fort Walton Beach, FL) was
used for this purpose, as it is the most commonly used
accelerometer in the field of physical activity-related research
[41], and has been shown to providereliable and valid estimates
of energy expenditure and activity levels in youth [42-44].
Participants were instructed to wear the accel erometer on their
nondominant hip during all waking hours (with the exception
of water-based activities) for seven consecutive days, as
recommended by Trost et a [45]. Recommended cut pointsfor
predicting physical activity in youth were utilized to properly
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identify the amount of engagement in sedentary, light, moderate,
and vigorous activities [41].

Subjective Physical Activity

Self-reported involvement in physical activities was collected
and assessed using the Godin Leisure Time Exercise
Questionnaire (GLTEQ) [46]. The GLTEQ is awell validated
brief assessment of usual leisure-time exercise habits [47].
Participants were asked to report how many times they
participate in strenuous (ie, heart beats rapidly), moderate (ie,
not exhausting), and mild (ie, minimal effort) activitiesfor more
than 15 minutes over the course of atypical week (ie, seven day
period). The reported frequencies of strenuous, moderate, and
mild activities are multiplied by 9, 5, and 3 metabolic
equivalents, respectively, and then summed to provideareliable
estimate of total and moderate-to-vigorousweekly leisure-time
physical activity.

Sedentary Behaviors

The Adolescent Sedentary Activity Questionnaire[48] wasused
to assess average weekly sedentary behaviors outside of school.
Questions about activities normally done while sitting or lying
down during a typical week and weekend were asked, and
included activities such as“Watching TV”, “Using the computer
for doing homework”, and “Sitting around (chatting with
friends/on the phone/chilling)”. Participants were asked to report
their average time spent engaging in each of these activities for
each day of the week.

SMART Facebook Group Usage

Creators and administrators of Facebook groups are provided
with basic dataregarding how many (and which) group members
viewed each post. Following the completion of the trial, the
frequency in which each participant viewed the posted content
on the SMART Group wall was summed and then divided by
120 (ie, total wall posts over the 8 week program) to determine
the percentage of content viewed. Additionally, the rate of
engagement (ie, the frequency of likes, comments, and shares
divided by 120) was immediately calculated following the 8
week program.

Program Evaluation and Feedback

Following the completion of the trial, participants completed
an evaluation form regarding the strengths and weaknesses of
the SMART Trial. There were eight questions regarding
participant experience in the SMART Trial that were evaluated
on 5-point Likert scales. Questions included: (1) “How would
you rate your overall experience with the SMART Program?’;
(2) “How interesting was the content posted on the SMART
Group wall?’; (3) “How useful was the content posted on the
SMART Group wal?’; (4) “On average, how many times per
week did you visit the SMART Group?’; (5) “On average, how
often did you interact with the posted content?’; (6) “How much
did you learn about physical activity from this program?’; (7)
“To what degree did your participation influence your physical
activity?’; and (8) “How would you rate your interactions with
program staff on Facebook and in person?’. Participants were
also asked to rate each category of wall posts in order starting
with their most favorite (ie, 1) to their least favorite (ie, 7).

JMIR Res Protoc 2014 | vol. 3| iss. 4 |56 | p.70
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Statistical Analysis

Data were checked for missing items, normality, outliers, and
errors. A series of independent-samples t tests were conducted
between groups to identify significant differences in
demographic data and descriptive statistics of study variables
at baseline. Using an intent-to-treat approach, the potential of
theintervention in producing behavioral changeswas examined
using a 2 (condition, Behavioral vs Informational group) by 2
(time) repeated measures design from data collected at baseline
and at the end of the intervention. I nteractions and main effects
were examined, aswell asmean differencesin effect sizes. Due
to the pilot nature of thistrial and the importance of adequately
powering subsequent trials, effect sizes (ie, Cohen’s d) were
calculated to further examine the potential value of using social
media to successfully deliver a physical activity intervention.

Ethicsand I nformed Consent

A university Ingtitutional Review Board (Urbana, IL, USA;
Protocol No. 13019) approved the study protocol . Upon meeting
eligibility criteria, participants received a letter inviting them
to participate, a detailed map and information regarding their
baseline appointment, and informed consent and assent
documents (along with copies of both forms for personal
records). At least one parental guardian wasrequired to provide
written consent to alow their child to participate in the trial,
and the adolescent participant(s) were asked to read and sign
an informed assent document prior to being randomized. These
documents were similar in language and content and included:
(1) a concise overview of the trial and its purpose; (2) an
explanation of group randomization and condition-specific
expectations; (3) information regarding scheduled onsite
appointments, including a description of assessments to be
performed at both baseline and follow-up; (4) statements
regarding the potential risks and benefits associated with
participation in aphysical activity trial; (5) asection highlighting
participants’ rights and privacy, which ensures confidentiality
and stresses the voluntary nature of study involvement; (6)
confirmation that participation in the study is free; and (7)
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contact information for the principal investigator and study staff,
aswell asthe university’s Ingtitutional Review Board.

Due to the sensitive nature of conducting research on
adolescents, particularly in a Web-based setting, several
additional steps were taken to safeguard the rights and welfare
of this group. Firgt, al identifiable information was kept in a
secure, password protected database and locked filing cabinet
separate from participant data, which were coded and
aggregated. Second, during the screening process, the legal
guardiansof all potential participantswere required to complete
a health history questionnaire, as well as a preparticipation
health screening form to ensure safe participation of each child.
These procedures allowed us to screen out individuals whose
physical condition contraindicates involvement in a physical
activity program (n=0). Next, once dligibility was determined
and consent was provided, both the adol escent participants and
their legal guardians were invited to join the restricted access,
study-specific Facebook group via the group’s administrator
(ie, study staff). Prior to the officia start of the program, the
only content that was posted on the group wall were links to
Facebook’s Family Safety Center and Google's Safety Center
for Families. These sites provided parent-child dyads with the
necessary information and tips needed for using both Facebook
and the Internet safely and appropriately. Finally, information
shared on the personal Facebook profiles of participants and
guardianswas not collected nor distributed by the research staff
for any purpose whatsoever.

Results

Recruitment and Study Flow

Intotal, 33 contacts were made and screened for eligibility, but
only 21 participants met theinclusion criteria. To ensure equal
alocation of subgroups to each treatment condition, eligible
participants were randomized after blocking on sex and age (i€,
potential confounders) via SPSS version 22 (SPSS IBM). Of
the 21 randomized participants, 20 completed assessments at
both baseline and follow-up, resulting in 4.8% rate of attrition
(Figure 2 shows this).

JMIR Res Protoc 2014 | vol. 3| iss. 4 |56 | p.71
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Figure2. SMART Trial CONSORT diagram.
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Sample Characteristics

Participant characteristics for the full study sample as well as
each condition are presented in Table 3. Briefly, a majority of
the sample was white (13/21, 61%), female (11/21, 52%), 13
years of age (13/21, 61%; estimated marginal mean age 13.48),
in middle school (16/21, 76%), clinicaly overweight or obese
(12/21, 57%), resided with siblings at home (20/21, 95%), and
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Lost to Follow-Up (n=0)

lived in a household with annual income of greater than US
$100,000 (15/21, 71%). Additionally, parental characteristics
revedled that (21/21) 100% of the sample resided with their
mothers, amajority of whom had abachelor’s degree or higher
(17/21, 81%) and were employed full time (14/21, 66%). A
series of independent-samples t tests revealed no significant
differencesin demographic variables between groupsfor either
the participants or their legal guardians.

JMIR Res Protoc 2014 | vol. 3| iss. 4 |56 | p.72
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Table 3. Participant characteristics.

Wojcicki et al

Total sample Behavioral group Informational group

Variables N=21, n (%) n=10, n (%) n=11, n (%)
Sex

Male 10 (48) 6 (60) 4.(36)

Female 11 (52) 4(40) 7(64)
Age (years)

13 13(62) 6 (60) 7 (64)

14 6(29) 3(30) 3(27)

15 2(9) 1(10) 1(9)
Year in school (grade)

6th 1(5 0(0) 1(9

7th 6(29) 3(30) 3(27)

8th 9 (43) 5 (50) 4(37)

oth 3(14) 1(10) 2(18)

10th 2(9) 1(10) 1(9)
BMI classification

Underweight 1(5 0(0) 109

Healthy weight 8(38) 5 (50) 3(27)

Overweight 3(14) 1(10) 2(18)

Obese 9(43) 4(40) 5 (46)
Siblings 20 (95) 10 (100) 10 (90)
Race

White 13(62) 6 (60) 7 (64)

Black 1(5) 1(10) 0(0)

Asian 2(9) 0(0) 2(18)

Biracial 5 (24) 3(30) 2(18)
Latino 2(9) 1(10) 1(9)
Annual household income

US $10-40 K@ 4(19) 3(30) 1(9)

US$41-70 K2 1(5) 0(0) 1(9)

US$71-100 K? 1(5) 1(10) 0(0)

US>$100 K? 15 (71) 6 (60) 9(82)
Free/reduced price lunch 2(9) 1(10) 1(9)

@K =thousand

Intervention Effects on Physical Activity

Independent-samplest tests were conducted for the descriptive
variables to identify significant differences between the
Behavioral and Informational conditionsat baseline. At baseline,
the only variable that was found to be significantly different
between groups was the average amount of time spent engaging
in vigorous leisure-time physical activity, where the
Informational condition reported a higher rate of engagement
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(mean 42.55, SD 21.45) in comparison to the Behaviord
condition (mean 37.60, SD 15.11); t,,= -2.35, P=.03.

Next, a series of mixed model analysis of variance (ANOVAS)
were performed using a 2 (treatment, Behavioral and
Informational conditions) by 2 (time, baseline and Week 8)
repeated measures design to examine the effectiveness of the
intervention in producing changesin physical activity behaviors
(see Table 4). Analyses reveded that there were significant
improvements over time on subjectively reported weekly
leisure-time physical activity, but there was no interaction
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between time and condition. Changes in subjectively reported
moderate-to-vigorous physical activity approached significance
over time, but, again, significant interaction effects were not
found. Furthermore, there were no significant time effects
among the objectively measured physical activity variables,
including average daily minutes spent being physically active,
sedentary time, moderate-to-vigorous physical activity, and
total physical activity. Similarly, significant group by time
effects were not present for any of the objectively assessed

Table 4. Time and interaction effects for behavioral outcomes.

Wojcicki et al

variables. Finally, analyses of self-reported time spent engaging
in weekday and weekend sedentary behaviors did not produce
significant time or interaction effects.

Giventhe small samplesize of thistrial, effect sizes (ie, Cohen’'s
d) were calculated to identify the patterns of changefor thetotal
sample and within each treatment group. Mean values for
physical activity and sedentary outcomes aswell as effect sizes
are reported in Table 5. Changes in the behavioral outcomes
were generally moderate in size and in the expected direction.

Time effects Time X group effects

Variables M2 Fii8 P n 2 M2 Fiis P n?2
Subjective physical activity

MVPAP

leisure-time 47.250 4186 .056 0.189 46.949 0.029 .868 0.002

Total leisure-time  57.900 8426 .009 0.319 57.465 0.002 .968 0.000
Objective physical activity

MVPAP counts  179.539 0649 435 0.048 179.199 1.045 .325 0.074

Total counts 279,923.933 1493 .243 0.103 279,238.415 0.631 441 0.046
Sedentary behavior

Weekday 56.464 0445 513 0.024 56.744 0.118 735 0.007

Weekend 65.838 0.068 .798 0.004 65.881 0.057 814 0.003

3 stimated marginal means
MVPA = moderate-to-vi gorous physical activity
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Table 5. Descriptive statistics and effect sizes of study variables.
Variables Baseline Follow-up Effect size
mean (SD) mean (SD) Cohen'sd

MVPA @|eisure-time

Behavioral 37.60 (15.11) 50.22 (14.08) 0.86

Informational 42.55 (21.45) 57.36 (37.79) 0.50

Total sample 40.19 (18.42) 54.15 (29.12) 0.59
Total leisure-time

Behavioral 43.00 (17.66) 62.56 (17.21) 1.12

Informational 52.64 (21.50) 71.00 (34.65) 0.65

Total sample 48.05 (19.90) 67.20 (27.84) 0.80
MVPA &counts

Behaviora 152.55 (33.30) 189.74 (53.73) 0.85

Informational 177.69 (83.73) 182.45 (66.51) 0.06

Total sample 165.71 (64.57) 185.85 (58.85) 0.33
Total counts

Behaviora 235,884.95 (56,843.58) 293,563.02 (86,377.37) 0.81

Informational 276,452.27 (119,017.51) 294,741.53 (108,012.65) 0.16

Total sample 257,134.50 (94,697.62) 294,191.56 (95,033.31) 0.39
Sedentary weekday

Behaviora 61.18 (21.39) 57.68 (26.02) -0.15

Informational 54.54 (19.22) 53.34 (20.54) -0.06

Total sample 57.70 (20.05) 55.30 (22.63) -0.11
Sedentary weekend

Behaviora 67.65 (38.01) 65.25 (34.85) -0.07

Informational 65.49 (19.68) 65.40 (22.19) 0.00

Total sample 65.12 (29.07) 65.33 (27.76) 0.01

3\IVPA = moderate-to-vigorous physical activity

Program Engagement and Feedback

Following program compl etion, participant use and engagement
were assessed. Briefly, (96/120) 80.0% of the daily posts made
on the SVIART Group wall were viewed by the total sample.
This rate was notably higher in the Behavioral condition
(104/120, 86.6%) than in the Informational condition (88/120,
73.3%), however this difference was not statistically significant.
Group engagement (ie, likes, comments, and shares), on the
other hand, was relatively low among the total sample (32/120,
26.7%), and similar between the Behavioral and Informational
conditions (ie, 33/120, 27.5% and 31/120, 25.8%, respectively).

Participants were asked to anonymously complete a program
evaluation and feedback form that was designed specifically
for this trial. There were 20 of the 21 participants completed
these forms at their follow-up appointment. Results revealed
that (14/20) 70% of the study sample was “satisfied” to “very
satisfied” with their overall experience with the SMART Trial.
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Additionally, (11/20) 55% of the sample found the content
posted on the SMART Group wall to be “interesting” to “very
interesting”, and (9/20) 45% found the posted content to be
“useful” to “very useful”. On average, (11/20) 55% of the
participants visited the SMART Group “1-2 times per week”,
while (9/20) 45% interacted with the posted content “ 1-2 times
per week”, aswell. Furthermore, (10/20) 50% of those surveyed
indicated that they learned “a good amount” to “a great deal/a
lot” about physical activity from their involvement in this
program, and (14/20) 70% felt that their participation in the
program influenced their physical activity “some” to “a good
amount”. And finally, when asked to rate their experienceswith
study staff (over Facebook and in person), (19/20) 95% of the
participantsreported having “ good” to “excellent” interactions.
Insight into participants' preferred categories of wall posts was
also assessed, with the Technology/A pp category being the most
preferred type of shared content, while Infographics were rated
asthe least preferred category (see Table 6).
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Table 6. Average ratings of wall post categories.
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Category Mean? (SD)
Infographics 4.84 (2.39)
Local 4.26 (1.63)
Quotation 3.89(1.82)
Technology 2.89 (1.88)
Video PSA 4,58 (2.09)
Websites 3.05 (1.78)
Miscellaneous 3.79 (1.87)

& ower meansindicate more favorable ratings

Discussion

SMART Trial Objectives

The purpose of the SMART Trial wasto examinethe feasibility
of using social mediato deliver aphysical activity intervention
to low-active adolescents 13 to 15 years old. An additional aim
of thistrial wasto examine the degree of changesin behavioral
outcomes within the whole sample, as well as both treatment
conditions.

Primary Outcomes

According to results from the ANOVAS, participation in total
leisure-time physical activity wasthe only behavioral outcome
to positively and significantly change over time. Furthermore,
significant group by time interactions were not present for any
of the behavioral outcomes assessed. Despite the lack of
statistically significant findings, however, involvement in this
trial did result in small increases in objectively assessed
moderate-to-vigorous and total physical activity, aswell astime
spent being physically active. Similarly, subjectively assessed
physical activity resulted in improvements, but the effectswere
larger for moderate-to-vigorous physical activity (MVPA) and
total weekly leisure-time physical activity. Although both forms
of measurement are intended to capture one’s level of physical
activity, it isimportant to note that the GLTEQ was specifically
designed to assess | eisure-time physical activity behaviors[46],
whereas the accelerometer assesses all physical activity
accumulated throughout the day, regardless of activity type.
Therefore, participation in this trial appeared to be more
beneficial for influencing leisure-time physical activities, such
as going to the park or walking the dog, than for total daily
physical activities, such as getting ready for school or doing
chores.

Due to the lack of statistical power to reveal conventional
differences between treatment conditions, effect sizes were
caculated to further examine changes in the behavioral
outcomes. Effect sizesfor both the subjectively (ie, MVPA and
total leisure-time physical activity) and objectively (ie, MVPA
and total counts) assessed physical activity variables were, in
most cases, moderate to large in size and in the hypothesized
direction for the study sample. Conversely, changes in
self-reported sedentary behaviors were small to nonexistent.
Thisis not entirely surprising, however, as the purpose of this
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trial was not aimed at minimizing sedentary behaviors, but,
rather, increasing regular participation in physical activities.

It should be noted that the effect sizes for physical activity in
this particular trial were generally larger than those reported in
the literature. For example, Kamath et al conducted a
meta-analysis on behavioral interventions aimed at improving
physical activity levelsin children and adol escents, noting that
youth-based physical activity interventions typically result in
a significant, but small effect (d=0.12; range, 0.04-0.20) [49].
Moreover, Lau et a conducted a review of information and
communication technol ogy-based interventions and also found
small effect sizes, ranging from 0.03 to 0.41, always favoring
theintervention over the control conditions[24]. However, none
of theinterventionsin these reviews were entirely delivered via
social media. The social and interactive nature of the SMART
Trial, in conjunction with the weekly receipt and viewing of
the video-based behavioral modules, may provide someinsight
as to why this social media-delivered intervention resulted in
larger effects than similar programs, which have preceded it.

Although these results appear to be promising, they should be
interpreted with caution. The effect size results are helpful in
determining the degree of influence that program involvement
may have had on physical activity behaviors, but there remained
an inability to detect significant differences between the
treatment conditions via inferential statistics. Moreover, the
limited power and lack of atrue control group (ie, not receiving
any form of intervention throughout the study period) limitsthe
ability to adequately assess whether or not the addition of the
behavioral modules, in particular, increased the efficacy of this
social media-delivered intervention and contributed to changes
in physical activity. The changesthat occurredin thetotal study
sample or by condition could have also been the result of many
other factors including, but not limited to, the provision of
pedometers, parental support, and allotted screen time. At the
very least, results from these secondary analyses provide
additional support for the need to further investigate this novel
approach of delivering behavioral interventionsviasocial media.

Finally, the design and delivery of the SMART Trial resulted in
a relatively high rate of program engagement among study
participants in both treatment conditions. This may have been
the result of continually changing, yet focused content shared
in avirtual community of similar others, as well as following
guidelinesfor effectivewall posts[39]. Furthermore, participants
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were given blatant instructions and remindersto regularly view
and interact with the posted content on a daily basis. It should
be noted, however, that passive engagement (ie, viewing shared
content) was greater than active engagement (ie, likes,
comments, and shares). This unique finding warrants further
investigation, as passive engagement may simply serve as an
indicator of program adherence, whereas active engagement
may be indicative of participants’ interests in and preferences
for select content. Whether or not these types of virtua
interactions can tranglate to meaningful, real-world changesin
health behaviors, such as physica activity, remains to be
determined.

Strengths

To our knowledge, this is the first pilot trial examining the
feasibility of delivering a randomized controlled physical
activity intervention entirely via social media, and specifically
targeting the understudied demographic of early adolescence.
The use and comparison of objective and subjective assessments
of physical activity also reflect strengths of the study, asmultiple
forms of measurement can provide greater accuracy of and
insight to physical activity behaviorsamong youth [50]. Finally,
participants reported a high degree of satisfaction with their
participation in this program, indicating that the posted content
was interesting, informative, and useful. Therefore, delivering
a behavioral intervention over social media appears to be a
practical and well accepted approach to encouraging youth to
become more physically active.

Limitations

Several limitations with this trial should be considered when
interpreting the results and building upon the findings. First,
despite considerable efforts in trying to recruit participants for
thistrial, the study samplewasrelatively small. A larger sample
size would improve the power of the study and potentially
reduce the amount of variance among reported outcomes.
Additionally, a majority of the sample came from higher
socioeconomically status households. Whether or not similar
resultswould be found in participants from lower socioeconomic
households remains to be determined. A further limitation was
the lack of ability to track the viewership of the weekly
behavioral modules by participants (ie, the only difference
between the two treatment conditions). Examination of the
compliance and frequency of viewership could have provided
a more concrete conclusion regarding the overal utility and
worth of these modules in promoting positive changes in
physical activity behaviors. Finally, issues regarding recall and
reporting biases should be taken into consideration when
interpreting results obtained from subjective assessments.
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Future Directions

Research utilizing and examining the effectiveness of social
media in improving health behaviors and outcomes is still in
its nascent stage and requires further investigation [51]. While
the larger than average effect sizes found in this pilot trial are
encouraging, larger studies should be conducted to better
determine the effectiveness of using social media to promote
physical activity behaviorsin low-active adolescents. If efficacy
can be established, similar trials should be conducted and
evaluated with other populations of varying ages and perhaps
even disease states. It isalso important to examine participants
abilities to maintain improved levels of physical activity over
time, particularly as shared information and behavioral strategies
may remain readily accessible following the end of such an
intervention via continual access to and further engagement
with previously posted content following program termination.
Relativeto the evaluation of social mediaasaform of treatment
delivery, researchers should further investigate the differential
influence, if any, of passive and active engagement in a virtual
environment on physical activity behaviors. Additionally, new
and innovative waysto increase engagement among participants
should be identified and evaluated. For example, encouraging
more parti ci pant/user-generated content, such as sharing photos
of placesto be active or creating “how to” video tutorials, may
increase perceptions of ownership and accountability among
participants in the program. Indeed, increased engagement by
participants should lead to more effective interventions delivered
viasocia media, and, as aresult, may lead to greater program
satisfaction as well as improved health-related behaviors and
outcomes [51]. Last, while the SMART Trial chose to use
Facebook to deliver this intervention, future studies may want
to explore the potential of other commonly used social media
services (eg, Twitter) to examine and compare their potential
to promote health-related behaviors [52].

Conclusions

The present study provides initial support for the feasibility of
delivering behavioral interventions via social media [53]. The
socia and interactive nature of social media, along with itslow
cost and accessibility, make it an appealing avenue in which to
target and influence health behaviors, such as physical activity.
Furthermore, delivering social media-based programs can
overcome many of the constraints that are commonly found
with more traditional Internet- (eg, limited interactivity), print-
(eg, text-heavy), and/or center-based (eg, travel) interventions.
However, the effectiveness of promoting positive behavior
change via social media remains to be determined (see
Multimedia Appendix 1).
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Abstract

Background: A number of psychoeducational programs based on cognitive behavioral therapy (CBT) to alleviate psychological
distress have been developed for implementation in clinical settings. However, while these programs are considered critical
components of stress management education in aworkplace setting, they are required to be brief and simple to implement, which
can hinder development.

Objective: Theintent of the study wasto examine the effects of abrief training program based on CBT in alleviating psychological
distressamong employees and facilitating self-eval uation of stress management skills, including improving the ability to recognize
dysfunctional thinking patterns, transform dysfunctional thoughts to functional ones, cope with stress, and solve problems.

Methods: Of the 187 employees at an information technology company in Tokyo, Japan, 168 consented to participate in our
non-blinded randomized controlled study. The training group received CBT group education by a qualified CBT expert and 1
month of follow-up Web-based CBT homework. The effects of this educational program on the psychological distress and stress
management skills of employees were examined immediately after completion of training and then again after 6 months.

Results: Although the training group did exhibit lower mean scores on the Kessler-6 (K6) scale for psychological distress after
6 months, the difference from the control group was not significant. However, the ability of training group participantsto recognize
dysfunctional thinking was significantly improved both immediately after training completion and after 6 months. While the
ability of participantsto cope with stresswas not significantly improved immediately after training, improvement was noted after
6 monthsin the training group. No notable improvements were observed in the ability of participants to transform thoughts from
dysfunctional to functional or in problem-solving skills. A sub-analysis of participantswho initially exhibited clinically significant
psychological distress (K6 score >5) showed that the mean K6 score was significantly improved immediately after training
completion for the training group compared to the control group (—2.50 vs —0.07; mean difference 2.43, 95% CI 0.55-4.31,
d=0.61), with this effect remaining even after 6 months (—3.49 vs —0.50; mean difference 2.99, 95% CI 0.70-5.29; d=0.60).

Conclusions: Our results suggest that a brief stress management program that combines group CBT education with Web-based
CBT homework moderately alleviates the distress of employees with clinically significant psychological distress. In addition,
the program might help improve employees’ ability to evaluate their own stress management skills.

(JMIR Res Protoc 2014;3(4):e€70) doi:10.2196/resprot.3629
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Introduction

Alleviating psychological distressin employeesis essentia in
terms of health and work performance. Epidemiological studies
have reported that the proportion of workers whose stress level
is high enough to necessitate treatment is approximately 15%
[1,2]. Despitethis, many experiencing such highlevelsof stress
continue to work without receiving proper care [1]. According
to a Japanese national survey, 58% of workers report feeling
significantly strong psychological distress[3].

Systematic reviews have reported that work-related
psychological distress, regardless of clinical significance, has
been found to be related to a number of mental disorders,
including depression and anxiety disorders [4,5]. Further, to
improvework performance, increasing emphasisisbeing placed
on managing psychological distress regardiess of clinical
significance [6,7].

In a national survey, 60% of workers reported strong
psychological distress, which suggeststhat other workers might
also feel some degree of psychological distress, the Japanese
Ministry of Health, Labor and Welfare has encouraged
employers to implement stress management education for all
employees to prevent mental disorders and improve work
performance [8].

A systematic review of the effects of training programs for
work-related stressreported that those using cognitive behavioral
therapy (CBT) isthe most effective option for alleviating stress
[9]. Thesetraining programs requiretime and CBT experts and
are conducted not only astherapy but al so as stress management
training [10-20]. CBT has mainly been implemented as an
individual psychotherapy, although low-intensity CBT [21-23]
to provide interventionsto arelatively larger number of people
is becoming increasingly common. Recent programs include
the provision of information on CBT viabooks, group training,
and group education. CBT is now also offered via telephone
and Web in aself-learning format. Thisincreasein accessibility
has proven beneficial inimproving stress management [9,24-28].
However, despite these promising findings regarding CBT, its
efficacy in the workplace remains uncertain, as the time
available for health education of employees in a workplace
setting is limited.

Here, we devel oped abrief educational program based on CBT
that is feasible for implementation in a workplace setting. We
conducted a pilot study with arandomized controlled design to
investigate the effects of the program on alleviation of distress
and improvement of stress management abilities in employees
who have significant or non-significant distress.

Methods

Study Participants and Procedure

The target population consisted of 187 employees (147 men
and 40 women) at an information technology company in Tokyo,

http://www.researchprotocols.org/2014/4/e70/

Japan. The mgjority of employees were system engineers with
a high degree of computer literacy. The company provides
in-housetraining programsfor managerial (eg, legal knowledge,
human resource management, accounting) and non-managerial
positions (eg, headth and safety) once or twice a year. The
present training program was announced and briefed for the
187 non-management employees in the company. Participation
in this study was voluntary, and informed consent was obtained
from employees prior to group education after explaining the
study purpose, procedures, and details of the training program.

The participants who provided written informed consent were
randomly assigned to training or control groups. The training
group received group CBT training during working hours in
December 2011 and an additional month of CBT homework,
with afollow-up study conducted 6 months|ater. All participants
wererequired to complete self-rated online questionnaires before
training, immediately after, and on 6-month follow-up. For
ethical reasons, thistraining program was provided to the control
group after follow-up. No exclusion criteria were set, as the
study examined the effects of the CBT program in areal-world
workplace setting. The study protocol was approved by the
Ethics Committee of the School of Allied Health Sciences at
Kitasato University. Reporting of methods and results of this
study are based on the CONSORT-EHEALTH guidelines[29].

Contents of the Training Program

The training program was composed of a 150-minute group
classpresented by aqualified CBT expert on cognitive behavior
therapy and 1 month of homework via Web-based CBT
program. The following three topics were covered in the group
education program: an overview of CBT, problem-solving
techniques, and cognitive restructuring techniques. For
problem-solving techniques, we encouraged participantsto use
group brainstorming, which we consider the most important
element in a number of problem-solving techniques. For
cognitive restructuring techniques, participants received alecture
designed to facilitate understanding of the techniques and
column sheetsto compl ete during the Web-based CBT program.
Column shests included the following topics: situations where
participants felt stressed, feelings and behaviors, automatic
thoughts, an objective examination of those automatic thoughts
(including counterevidence), adaptive thoughts, and changesin
feeling and behavior. While completing the worksheets,
participants held group discussions by exchanging questions
and opinions regarding the cognitive restructuring techniques.
Participants also improved their understanding of the cognitive
restructuring techniques by consulting with the CBT expert.
Following group education, the Web-based CBT homework
was explained.

Participants were asked to practice the column method with a
Web-based CBT program by reflecting on the stress they
experienced over a 1-month period starting the day after group
education. The Web-based CBT program was developed by
Woman Wave Corporation (see Figures 1-2 for screenshots).
The fee for the program was prepaid using research expenses
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to allow participants to access the program free of charge. The
recommended Web program enables users to easily complete
the column sheets by providing contextual explanations and
advice on the column method. Users can complete column sheets
by entering information as directed on the screen. In addition
to the column sheet above, participants were able to access the
program via their computers at work and home and were
encouraged to complete their homework at least twice.
Homework was expected to help familiarize participants with
the column method. However, homework completion was not
mandatory, to avoid placing further pressure on participants.

Figure 1. Program screenshot.
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To encourage homework completion, occupational health nurses
sent atotal of four emails, prepared by a CBT expert, to each
participant to provide supplementary information and tips
regarding the cognitive restructuring techniques. These
occupational health nurses received a 150-minute training
session before the study from a CBT expert and then answered
questions from participants regarding Web-based CBT
procedures, with a CBT expert answering any remaining
questions. To reduce the burden on participants, the program
did not contain homework on problem-solving techniques.
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Outcome Evaluation

The primary outcome was measured as the changein Kessler-6
(K6) score, which measures psychological distress. The K6
score was measured before training to establish a baseline and
then immediately after 1 month of training and again after 6
months. Developed as a screening tool for depressive disorders
and anxiety disorders[30], the K6 scaleiswidely used to assess
psychological stress [31,32], with the score obtained from a
simple self-rating questionnaire on symptoms of depression and
anxiety experienced over the previous month. The reliability
and validity of the Japanese version of the K6 questionnaire
utilized in this study have been verified [33]. A study on the
cutoff point to diagnose clinically significant psychological
distress of respondents suggest a cutoff point of 4 or 5 (total
score, 24) [34].

Secondary outcomes were evaluated based on respondents
answers to several questions on an original self-rating
guestionnaire. Questions concerned the recognition of
dysfunctional thinking habits (“Do you recognize your
dysfunctional thinking habits?"), ability to change dysfunctional
thinking patterns to functional ones (“Can you transform your
dysfunctional thinking patterns that have been bothering you
into functional ones?’), ability to cope with stress (“Are you
confident that you can cope with stress by yourself?’), and
problem-solving skills (“ Do you think you can solve a problem
when you faceone?’). The respondents answered using a5-point
scale (1=strongly disagree, 5=strongly agree).

Randomization and Masking

An independent researcher who had no direct contact with the
participants used computer-generated randomization witha1:1
ratio and block size of 6. No stratification was performed and
evaluatorswere masked. Owing to the nature of theintervention,
participants were informed of their allocation status.

Statistical Analysis

A systematic review of the literature on mental disorder
intervention suggests that Cohen’s effect size (d) for those with
sub-threshold depression is 0.42 (95% CI 0.23-0.60) [35]. The
sample size necessary to obtain an effect size of 0.42 with
probability of Type | error (o) less than .05 and Type Il error
(B) lessthan .20 was 90 for each group. A generalized equation
was used for estimation, based on an intention-to-treat (ITT)
analysis. The rate of missing primary or secondary outcomes
was 19.26% acrossthefollow-up period (K6, 18.2%; recognition
of dysfunctional thinking habits, 19.6%; changing dysfunctional
thinking patterns, 19.3%; coping skills, 19.0%; problem-solving
skills, 19.6%). To satisfy the ITT requirement that analyses be
conducted for all participants, a multiple imputation (MI)
method was used on the assumption that data could be
considered missing at random. M| allowsfor uncertainty caused
by missing data by generating several different plausible
imputed data sets using a set of external covariates and
appropriately combining results obtained from each [36,37].
We utilized a sequential regression approach to generate 20
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imputationsfor each missing value, asrecommended by Graham
[38].

To determine the effects of the training program, primary and
secondary outcomes were measured, and differences in scores
before and after implementation for the training and control
groups were calculated. The short-term effect was calculated
by subtracting the baseline scores from those obtained after
completion of 1 month of homework. Thelong-term effect was
calculated by subtracting the baseline scores from those obtained
after 6 months. Results are shown as changes in the raw scores
for primary and secondary outcomes. In addition, the differences
in mean adjusted for baseline score of each outcome were also
calculated. For the K6 scale, a sub-analysis was conducted
among participantswith a K6 score =5 at baseline. In addition,
the training group was divided into subgroups of those
completing Web-based CBT homework at least once and those
completing no homework, and changesin the K6 scores of these
subgroups were compared.

To analyze baseline characteristics of the study participants,
information on sex, age, hours of overtime, mean hours of sleep
on weekdays, marital status, drinking habits, exercise habits,
and history of psychiatric treatment was collected from each
participant at baseline. A t test was used for numerical variables
and a x° test for categorical variables. Statistical significance
was set at P<.05. IBM SPSS Statistics 22 and IBM SPSS
Missing Values 22 (SPSSinc., Chicago, IL, USA) were used
for statistical analyses.

Results

Participants

Figure 3 shows the study flow. Of 187 potential participants, 2
took aleave of absence before the start of the study, 16 did not
consent to participate, and 1 wastransferred to another location
before the study started, leaving 168 enrolled in this study.
These 168 participants were randomly assigned to either the
training (n=83) or control group (n=85). In the training group,
81 (98%) actualy received a group session, and 63 (76%)
actually received additional Web-based CBT homework. The
completion of homework by participants was as follows: once
(n=15), twice (n=47), and more than twice (n=1). Among those
who did not compl ete assigned homework (20/83, 24%), 2 also
did not attend the group session.

Follow-up questionnaires immediately after completion of the
program were completed by 69 (83%) of the 83 respondentsin
the training group and by 73 (86%) of the 85 control group
participants. Follow-up questionnaires after 6 months were
completed by 67 (81%) respondents in the training group and
by 72 (85%) in the control group.

Five participants emailed the nurse to inquire about the
Web-based CBT. Of these five, two inquired about how to
operate the Web program and three about how to complete the
column sheets. The content of this advice was the same as that
provided in the training session.
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Figure 3. Tria profile.
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Baseline Characteristics

Baseline characteristics of the 168 participants are shown in
Table 1. No missing datawere observed. Of the 168 participants,
22% (n=37) were women (19%, 16/83 of training group and
25%, 21/85 of control group), 78% (n=131) were men (81%,
67/83 of training group and 75%, 64/83 of control group), and
mean age across both training and control groupswas 38.4 years
(SD 8.1 and SD 8.4 respectively). No significant differences
were observed between the training and control groupsregarding
sex ratio, mean age, hours of overtime, mean hours of sleep,

http://www.researchprotocols.org/2014/4/e70/
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marital status, exercise and drinking habits, K6 score, ability to
recoghize and change dysfunctional thinking habits, ability to
cope with stress, or problem-solving skills. Although a
proportion of participants had pre-existing or ongoing mental
health conditions that required psychiatric treatment, this was
not significant relative to the populations of the training and
control groups. Differencesin primary and secondary outcome
scores, age, and sex ratio at baseline also did not significantly
differ between those who responded to the follow-up
guestionnaires, both immediately after the study and after 6
months, and those who did not.
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Table 1. Baseline characteristics of participantsin training and control groups.a*b

Characteristic Total Training Control group P value
(n=168) group (n=85)
(n=83)
Men, n (%) 131 (78.0) 67 (80.7) 64 (75.3) .26
Age, years, mean (SD) 38.4(8.3) 38.4(8.1) 38.4(8.4) .35

Overtime hours, n (%)

Few 54 (32.1) 28(33.7) 26 (30.6) 34
<40 hours 97 (57.7) 46 (55.4) 51 (60.0)
40-79 hours 17 (10.1) 9(10.8) 8(9.4)
> 80 hours 0(0) 0(0) 0(0)
Mean hours of deep (weekday), n (%)
<5 hours 17 (10.1) 9(10.8) 8(9.4) 84
5-6 hours 124 (73.8) 59 (71.1) 65 (76.5)
7-8 hours 26 (15.5) 15 (18.1) 11(13.1)
=9 hours 1(0.60) 0(0) 1(1.20)
Marital status, n (%)
Married 77 (45.8) 41 (49.4) 36 (42.4) 41
Single 91 (54.2) 42 (50.6) 49 (57.6)
Drinking, n (%)
None 64 (38.1) 33(39.8) 31(36.5) 29
1-3 days/week 61 (36.3) 26 (19.3) 35(41.2)
4-6 days/week 19 (11.3) 10 (12.0) 9(10.6)
Every day 24(14.3) 14 (16.9) 10 (11.8)
Exercise habit, n (%)
None 88 (52.4) 41 (49.4) 47 (55.3) 6
1-2 times/week 65 (38.7) 35(42.2) 30(35.3)
>3 times/week 15 (8.90) 7 (8.40) 8(9.40)
History of psychiatric treatment, n (%)
No history 143 (85.1) 69 (83.1) 74(87.1) 28
History of treatment 16 (9.50) 8(9.60) 8(9.40)
Undergoing treatment at present 9 (5.40) 6 (7.20) 3(3.50)
K6 score, mean (SD) 4.8 (4.50) 4.7 (4.50) 4.8 (4.50) .90
Recognition of dysfunctional thinking 2.36 (0.95) 2.53(1.02) 2.20(0.87) .57
habits, mean (SD)
Changing dysfunctional thinking patterns, 3.17 (0.89) 3.10 (0.92) 3.24.(0.86) .33
mean (SD)
Coping skills, mean (SD) 3.08 (0.93) 310(0.90)  3.06(0.96) 49
Problem-solving skills, mean (SD) 2.87 (0.94) 2.82(0.97) 2.92(0.91) 54

8 ndependent t test for difference between groups for continuous measures and chi-squaretest for differences between groupsfor categorical characteristics.
bScores on ascale 1-5, with 1 indicating not at all and 5 indicating very well.

Effects of Training Program increased by 0.22. However, this difference was not significant

(mean difference 0.68, 95% CI -0.44 to 1.80). The intergroup
Table 2 shows the results of ITT analysis. From before to  difference in change in mean K6 score for the training and
immediately after training, the mean K6 score of the training  control groups from baseline to 6 months after program
group decreased by 0.46 while that of the control group completion was also not significant (-0.14 at baseline, 0.83
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after 6 months; mean difference 0.97, 95% CI -0.64 to 2.59).
No significant effect due to the training program was observed,
even when K6 scoreswere adjusted for baseline scores. Further,
whileahility of participantsto recognize their own dysfunctional
thinking was significantly increased both immediately after
training (mean difference 0.33, 95% CI 0.06-0.59; d=0.37) and
at 6 months (mean difference 0.45, 95% CI 0.06-0.83; d=0.33),
significance was not observed after adjusting for baseline scores
of recognition of dysfunctional thinking habits. The ability of
participants to transform thought patterns from dysfunctional
to functional was aso not improved immediately after training
in the training group. However, after adjustment for baseline
scores, asmall significant difference was observed immediately
after training, but not after 6 months. While the ability of
participants to cope with stress was not significantly improved
immediately after training, significant improvement was noted
after 6 monthsin thetraining group (mean difference 0.54, 95%
Cl 0.10-0.98; d=0.37), a finding that remained even after
adjustment for baseline scores. The problem-solving ability of
participantswas not improved either immediately after training
or after 6 months.

At baseline, 36 participantsin the training group (43%, 36/83)
and 37 in the control group (44%, 37/85) exhibited clinically
significant psychological distress (K6 score =5). Results of
subgroup analysis are shown in Table 3. Mean K6 score was
significantly improved in the training group compared with the
control group immediately after training (—2.50 vs—0.07; mean
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difference 2.43, 95% CI 0.55-4.31; d=0.61), and this effect
remained even after 6 months (—3.49 vs —0.50; mean difference
2.99, 95% CI 0.70-5.29; d=0.60) and on adjustment for baseline
scores. In addition, the 36 participants of thetraining group with
K6 cutoff score=5 pointswere subdivided into acomplete group
(n=28) who completed at least 1 homework session and an
incomplete group (n=8) who completed no sessions. In contrast
to the 37 participants in the control group with a baseline K6
score =5, the Web-based CBT complete subgroup had
significantly lower mean scores bothimmediately after training
(-2.60 vs —0.07; mean difference 2.53, 95% CI 0.46-4.60;
d=0.63) and 6 months later (—4.02 vs —0.50; mean difference
3.52,95% Cl 1.13-5.90; d=0.74). The same result was observed
when scoreswere adjusted for baseline scores. In addition, mean
K6 score for those completing no homework (or Web-based
CBT incompl ete subgroup) was lower, though not significantly,
immediately after training (-2.14 vs —0.07; mean difference
2.07, 95% Cl -0.65 to 4.80; d=0.53) but increased 6 months
later with no difference being observed from the control group
(—1.67 vs —0.50; mean difference 1.16, 95% CI -3.44 t0 5.77,
d=0.23). The same result was observed when scores were
adjusted for baseline scores.

Study Safety

This study did not exacerbate any existing psychological
problems of any participants. While one subject did experience
mild distress during group education after being reminded of
painful memories, they recovered quickly.
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Table 2. Intention-to-treat analyses of primary and secondary outcomes after training and 6-month follow up.
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Variable Immediately after training 6-month follow-up
Mean (SE) Unadjusted Adjusted Effect Mean (SD) Unadjusted Adjusted Effect
change differencein differencein  size?  change differencein differencein size’
mean mean mean mean (95% CI)?
(95% ClI) (95% CI)? (95% CI)
K6 scores
Training group —0.46 (0.44) 0.68 (-0.44 to 0.70 (-0.34to 019 -0.14(0.64) 0.97(-0.64t0 0.99 (-0.45to 0.18
1.80 1.73 2.59 244
Control group  0.22 (0.34) ) ) 0.83 (0.55) ) )
Recognizing dysfunctional thinking habits
Training group  0.40 (0.10) 0.33 (0.06-0.59)° 0.19 (-0.02 to 0.37 0.68 (0.15) 0.45 (0.06-0.83)° 0.26 (-0.04to 0.33
0.40 0.56
Control group  0.08 (0.09) ) 0.24 (0.14) )
Changing dysfunctional thinking patterns
Training group  0.27 (0.08) 0.18 (-0.04 to 0.23 (0.02-0.44)° 026  0.43(0.20) 0.23(-0.28to 0.31(-0.12to 0.13
0.40) 0.74) 0.75)
Control group  0.08 (0.08) 0.21 (0.17)
Coping skills
Training group  0.21 (0.10) 0.23(-0.02to 0.21 (-0.02to 0.27 0.77 (0.16) 0.54(0.10-0.98)° 0.53 (0.15_0.91)(3' 0.37
0.48 0.45
Control group  -0.01 (0.08) ) ) 0.23 (0.16)
Problem-solving skills
Training group  0.12 (0.12) 0.17 (-0.13to 0.17 (-0.12to 018 -0.01(0.20) 0.11(-0.43to 0.06 (-0.41to 0.06
0.4 0.45 0.64 054
Control group  -0.06 (0.10) 7 ) -0.12 (0.19) ) )
8Adjusted for baseline scores.
bUnadijusted Cohen's d.
°P<.05.
dp< 01,
Table 3. Subanalyses of K6 score among participants with K6 =5 at baseline.
Subgroup Immediately after training 6-month follow-up
Mean (SE) Unadjusted Adjusted Effect Mean(SD) Unadjusted Adjusted Effect
change differenceinmean differencein  size” change differenceinmean differencein  size”
(95% CI) mean (95% CI) mean
(95% CI)@ (95% CI)?
Training group (al), -2.50 243 (0_55_4_31)0 2.45 (0.70- 0.61 -3.49 299 (0_70_5_29)C 3.02 (0.87- 0.60
n=36 (067) 4.20)¢ (0.89) 5.17)°
Trai ning group (com— -2.60 253 (0.46-4.60)C 2.60 (0.67— 0.63 -4.02 352 (1.13_5.90)d 3.60 (1.42— 0.74
pleted homework®), ~ (0.78) 4,53) (0.93) 5.78)
n=28
Training group (did  -2.14 2.07 (-0.65to 1.93(-058t0 0.53 -1.67 1.16 (-3.44 to 1.00(-327to0 0.23
not complete home-  (1.25) 4.80) 4.45) (2.25) 5.77) 5.28)
work), n=8
Control group, n=37  -0.07 - - - -0.50 - - -
(0.65) 0.77)

3Adjusted for sex, age, and baseline K6 scores.
by nadjusted Cohen’s d compared to control group.

®p<.05.
dp< 01.

€Did homework using I-CBT more than once (mean implementation times was 1.5).
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Discussion

Principal Findings

The results of this study suggest that a brief stress management
program combining group CBT training and Web-based CBT
homework does not provide significant aleviation of stress
when analyzed acrossall participants but does provide moderate
alleviation of symptomsin employeeswith clinically significant
psychological distress. Our resultsfurther suggest that thistype
of educational program can improve self-confidence in the
ability to cope with stress.

In previousstudies of CBT for psychiatric patients, considerable
timewas required for face-to-face interaction between the CBT
expert and patients, and intervention was discontinued in 30%
to 50% of cases [24,39,40]. This conventional method is
therefore generally considered unfeasible in aworkplace setting,
as most employees have insufficient time to complete
high-intensity CBT and are considered |ess motivated regarding
participation in CBT than psychiatric patients in a clinical
Setting.

Recently, low-intensity CBT programs have become
increasingly popular, and such programs have been implemented
to provide medical and psychological support to as many people
experiencing psychological distress as possible [21-23]. The
positive effects of low-intensity CBT on the mental health of
patients have already been reported for group education [41] as
well as for therapy via email, phone [24,25], and Internet
[26-28]. Further, the discontinuation rate for low-intensity CBT
islower than that for face-to-face CBT [24,42-44].

Van der Klink et a reviewed 49 studies to compare the effects
of cognitive-behavioral, multimodal, relaxation, and
organization-focused intervention programs[9] on work-related
stress. Improvement in psychological distress was greatest for
cognitive-behavioral intervention programs such as CBT
(d=0.68), followed by multimodal programs (d=0.51), relaxation
programs (d=0.35), and organization-focused programs (d=0.08).
While the intensity of CBT reviewed by Van der Klink et a
was lower than conventional CBT, it isprobably still unsuitable
for many workplaces as a high degree of care, time, and
involvement by experts is required. Of note, in Van der Klink
et a’s review, the mean number of CBT sessions was 7.6 [9].
Mohr et a reported that face-to-face CBT sessions and CBT
sessions viatelephone were conducted atotal of 16 times, with
amean session time of approximately 45 minutesin their study
[24]. The protocol for Web-based CBT by Titov et a required
Six sessions across 8 weeks, and experts held these sessions on
a one-on-one basis [45]. Similarly, in a study of T-CBT by
Furukawa et al, 30- to 45-minute sessions were held a total of
eight times, and experts (such as therapists) were available for
each participant, although no one-on-one sessionswere required
[46].

The training program implemented in the present study was
developed by combining a group CBT course with short-term
Web-based CBT. To enable implementation in a workplace
setting, the program was simplified even more than conventional
low-intensity CBT. Concern of benefits being compromised
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dueto oversimplification istherefore justified. Indeed, although
a brief Web-based psychoeducational program was found to
have dlightly improved the degree of occupational satisfaction,
it did not clearly improve self-efficacy or problem-solving skills
[47]. To counteract any detractions due to the simplicity of our
program, we increased efficacy by asking participants to
complete individual homework assignments.

In the present study, analysisacrossall participants demonstrated
alleviation of stresswithout statistical significance. Two possible
reasons for this lack of a substantial finding are that some
participants may not have clearly understood the requirements
for training, subsegquently losing motivation to participate in
the CBT program. However, despite the lack of any notable
effect of our educational program across all participants, we
found that our program did significantly alleviate the stress
among those employees who had clinically significant
psychological distress before the program. This positive effect
was particularly high in the training subgroup that also
completed Web-based CBT homework, likely dueto the stronger
motivation of employees with higher stress to participate and
actively complete the homework, thereby alleviating stress.
Participants who were provided information concerning CBT
during the Web-based CBT are reportedly more likely to
complete their homework [48,49]. During the present study,
participants were provided CBT-related information four times
during the Web program, which might have enhanced their
understanding of CBT and thereby increased the positive effects
of CBT among those who completed the Web-based CBT
homework.

Analysis across al participants shows that the ability of
participantsto recognize dysfunctiona thinking habitsincreased
significantly both immediately after training and on 6-month
follow-up. However, these differences disappeared after
adjusting for baseline data. The ability to correct dysfunctional
thinking patterns between two groups was only significantly
different on 6-month follow-up after adjustment. The poor
robustness of these results might be dueto the lack of statistical
power. We are therefore unable to conclude whether or not the
ability to recognize dysfunctional thinking habits and correct
dysfunctional thinking patterns improved in the present study.
Nevertheless, the ability to cope with stress significantly
improved on 6-month follow-up in both unadjusted and adjusted
analyses. These results suggest that this program improves
confidence in stress management skills. Using CBT to teach
this new stress management skill to participants might improve
various health outcomes [50-52].

Regarding problem-solving skills, participants might have been
unable to devel op these skills due to the relatively short period
of time allocated during group education and lack of Web-based
CBT homework on the subject. Lecture sessions (with group
work) and homework assignments therefore appear necessary
to help participants acquire these problem-solving skills.

Limitations

Several limitationsto the present study may prevent our findings
from being fully generaizable. First, participants were
employees of an information technology company and might
therefore have been more likely to consent to Web-based CBT
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than the general population. Second, the reliability and validity
of the original question items have not been evauated.
Therefore, the results of secondary outcomes cannot be
confirmed. Third, this study was non-blinded and the
participants in the training and control groups worked in the
same office and might have shared information. Fourth, we
evaluated one primary outcome and four secondary outcomes,
which might have increased the possibility of a Type | error.
Finally, the sample size was insufficient because we cal cul ated
sample size necessary to obtain an effect size of 0.42. Further,
the target population contained a significant number of
distressed subjects and participation rate was lower than
originally expected, which could have affected the robustness
of statistical results.

Mori et d

Validation of the effects of this brief training program on the
alleviation of distress and development of stress management
in the workplace will require randomized clinical trials in a
variety of workplaces with diverse corporate structures.

Conclusions

The results of this study suggest that a brief stress management
program combining group CBT and aWeb-based CBT can have
positive effects on the alleviation of symptoms in employees
with clinically significant psychological distress and
development of confidence to cope with stress. These brief
educational programs based on CBT principles might be an
effective preventive measure for addressing current concerns
of presenteeism and absenteeism among employees with high
levels of stress.
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Abstract

Background: Families living with chronic or long-term conditions such as chronic kidney disease (CKD), stages 3-5, face
multiple challenges and respond to these challenges in various ways. Some families adapt well while others struggle, and family
response to a condition is closely related to outcome. With families and professionals, we developed a novel condition-specific
interactive health communi cation app to improve parents management ability—the online parent information and support (OPIS)
program. OPIS consists of a comprehensive mix of clinical caregiving and psychosocial information and support.

Objective: The purpose of this study was to (1) assess feasibility of a future full-scale randomized controlled trial (RCT) of
OPISin terms of recruitment and retention, data collection procedures, and psychometric performance of the study measuresin
the target population, and (2) investigate trends in change in outcome measures in a small-scale RCT in parents of children with
CKD stages 3-5.

Methods: Parents were recruited from a pediatric nephrology clinic and randomly assigned to one of two treatment groups:
usua support for home-based clinical caregiving (control) or usua support plus password-protected accessto OPISfor 20 weeks
(intervention). Both groups completed study measures at study entry and exit. We assessed feasibility descriptively in terms of
recruitment and retention rates overall; assessed recruitment, retention, and uptake of the intervention between groups; and
compared family condition management, empowerment to deliver care, and fathers’ involvement between groups.

Results: We recruited 55 parents of 39 children (42% of eligible families). Of those, about three-quarters of intervention group
parents (19/26, 73%) and control group parents (22/29, 76%) were retained through completion of 20-week data collection. The
overal retention rate was 41/55 (75%). The 41 parents completing the trial were asked to respond to the same 10 questionnaire
scales at both baseline and 20 weeks later; 10 scores were missing at baseline and nine were missing at 20 weeks. Site user
statistics provided evidence that all intervention group parents accessed OPIS. Analysis found that intervention group parents
showed a greater improvement in perceived competence to manage their child’s condition compared to control group parents:
adjusted mean Family Management Measure (FaMM) Condition Management Ability Scale intervention group 44.5 versus
control group 41.9, difference 2.6, 95% CI -1.6 to 6.7. Differences between the groupsin the FaMM Family Life Difficulty Scale
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(39.9 vs 36.3, difference 3.7, 95% CI -4.9 to 12.2) appeared to agree with a qualitative observation that OPIS helped parents
achieve understanding and maintain awareness of the impact of their child’s condition.

Conclusions: A full-scale RCT of the effectiveness of OPISisfeasible. OPIS hasthe potential to beneficially affect self-reported
outcomes, including parents’ perceived competence to manage home-based clinical care for children with CKD stage 3-5. Our

design and methodology can be transferred to the management of other childhood conditions.

Trial Registration:

International Standard Randomized Controlled Trial Number (ISRCTN):

84283190;

http://mww.controlled-trials.com/| SRCTN84283190 (Archived by WebCite at http://www.webcitation.org/6 TUPdrXTF).

(JMIR Res Protoc 2014;3(4):e69) doi:10.2196/resprot.3716
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child; chronic condition; chronic kidney disease, CKD; family; feasibility; interactive health communication application; online;
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Introduction

Children and young people (children) aged 0-19 with conditions
such aschronic kidney disease (CKD), stages 3-5, often require
treatments at home, which can be complex and intrusive.
Research into long-term or chronic childhood (hereafter referred
to as chronic) conditions helps us understand how families
manage the child’s condition at home with remote support from
multidisciplinary teams (MDTS) [1-5]. CKD, a complex set of
disorderswith awiderange of primary causesand complications
has an unpredictable course. Parents home-based clinical
management responsibilities include fluctuating levels of
monitoring and intervention, which can be complicated,
intrusive, and require skilled work by families. This skilled
work can present extensive challenges for parents and be
difficult for them to maintain, especially if they do not possess
the comprehension needed to understand instructions. For
example, parents may need to collect or test urine samples;

understand clinically indicated investigations such as laboratory
and imaging studies; administer medications; conduct
gastrostomy or naso-gastric tube feeds; set up and run peritoneal
dialysis; carefully monitor diet and fluids; and recognize and
act on subtle but significant clinical changes in their child.
Additionally, parents need to communicate effectively with
staff and coordinate many aspects of personal and clinical care
while supporting their child, promoting child development, and
maintaining norma family life. Parents' failure to become
competent at clinical management could lead to non-adherence
to treatment regimens, inability to recognize and respond to
significant clinical changes, and negative clinical outcomesfor
the child such as undetected urinary tract infection, which can
further damage the kidneys and impair kidney function [2]. In
many children, CKD progressesfrom stage 3 when they require
careful monitoring and occasional medications or clinical
investigations, to stage 5 when they require renal replacement
therapies such as dialysis or transplantation [6] (Table 1).

Table 1. Chronic kidney disease stages 3-5 (adapted from the Renal Association).

CKD stage (GFR®) Clinical criteria

Clinical management

3a(35-59%)
3b (30-34%)
4 (15-29%)

Moderately reduced kidney function

Severely reduced kidney function

Observation, control of blood pressure, and risk factorsfor progression
to stage 4

Planning for end stage renal failure

5(<15%orondiaysis) Very severely reduced kidney function or end-stage  Treatment choices (rena replacement therapies)

renal failure

3GFR=estimated Glomular Filtration Rate.

Families respond in various ways to chronic conditions. Some
adapt well to clinical management responsibilities and are able
to develop a sense of control over their lives while others
struggle to do so. Family response to chronic conditions is
closely related to children’s clinical outcomes, and
non-adherence to prescribed treatments is the primary cause of
treatment failure in conditions such as CKD [7-9]. The burden
of condition management generally lies with parents and other
caregivers rather than the child. A recent systematic review of
qualitative studies of parents' viewson treatment non-adherence
in various medical conditions found caregivers worked hard to
retain a sense of control by dealing with challenges such asthe
child's resistance to treatments. Nevertheless, strict treatment
adherence, which is expected by health professionals, could

http://www.researchprotocols.org/2014/4/e69/

threaten parents priorities around preserving family
relationships and providing a“normal family life” [10,11].

A sense of control has aso been associated with the notion of
empowerment in pediatric care [12]. Parents want to be
empowered to competently deliver clinical care, to recognize
and respond appropriately to changes in the child's condition,
and to communi cate effectively with health professional s about
condition management and to relatives, friends, and teachers
about the implications of the condition for the child [1,13-16].
Moreover, professional swish to empower parents, and strategies
to help them do this include promoting equal relationships,
critical reflection and advocacy, focusing on strengths,
supporting active participation and decision-making, providing
information, and developing skills[17].
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It is important that children with chronic conditions are cared
for in ways that minimize emotional trauma and assist in their
recovery, and that such ways of delivering care are investigated
to see if they are effective [18,19]. In a recent ethnographic
study of interactions between fathers, mothers, and professionals
during shared care of CKD, it was observed that over time,
professional s devel oped a shared repertoire of toolsand artefacts
(such as diagrams, anatomically correct dolls, booklets) to
support their communicationswith parents, and that these tools
and artefacts helped some parents and professionals to
accomplish common ground [4]. Although both parents are
often involved in caring for children with chronic conditions,
fathers' views tend to be underrepresented in the health care
literature [20]. However, evidence is now emerging about the
extent of the fathers' involvement and the value of fathers
involvement for children, families, and fathers themselves
[20-22].

In addition, family responsesto chronic condition management
can be affected by individuals' health literacy skills (ie, the
ability to comprehend health information) [23]. Parents are
increasingly likely to search the Internet for information and
support to supplement the guidance they receive from health
professionals. However, few interactive, condition-specific,
evidence-based online resources are available. Where online
resources do exist, they are often based on myth and hearsay
[15], and parents with poor literacy levels may be unable to
discriminate between high and low quality information and may
not be confident in using the Internet [24,25]. Therefore,
rigorously developed and evaluated online resources that meet
parents’ and professionals’ needs and preferences are required.

A Cochrane Review [16] shows the use of interactive health
communi cation applications (IHCA s)—computer-based, usually
Web-based, information packages for patients/carers that
combine health information with socia support, decision
support, or behavior change support— has positive effects on
users. IHCA users tend to become more knowledgeable and
perceive higher levelsof social support than non-users. Patients
who have access to IHCAs either themselves or via a
caregiver/parent might have improved behavioral and clinical
outcomes compared to non-users, and IHCAs are more likely
than not to have a positive effect on users' management ability
and self-efficacy. Therefore, more high-quality studies are
recommended to determine the best type of and best way to
deliver IHCAs, and to establish how IHCAs affect different
groups of people with chronic illness[16].

The current study forms part of a phased-approach to
development and evaluation of acomplex intervention [26], an
IHCA for parents of children with CKD stage 3-5. This study
was framed by Bandura's concept of self-efficacy, which
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provides a basis for understanding personal motivation,
well-being, and feelings of personal accomplishment in
situations that are cognitively, behaviorally, and emotionally
challenging [27]. To help parents develop self-efficacy for
managing their child's CKD, wefirst devel oped an online parent
empowerment model in CKD management [28]. The main
sources of information that influence perceptions of self-efficacy
(mastery experience, vicarious experience, verbal persuasion
or similar sources of social influences, and affective states[27]),
when integrated with the two main components of our Online
Parent Information and Support (OPIS) app, as required by
parents and professionals (clinical care-giving support and
psychosocial support for care-giving) resulted in the model
(Figure 1).

We developed an IHCA, the OPIS application, in collaboration
with families and health professionals. The OPIS comprises
clinical care-giving support (information on treatment regimens,
video-learning tools of MDT professionals explaining how to
undertake clinical procedures at home, condition-specific
cartoons/puzzles, and a question and answer area) and
psychosocial support for caregiving (socia networking,
testimonials from other parents of children with CKD, and
advice on managing stress) [11,28].

Weimplemented and assessed OPI Sfor feasibility in the kidney
unit of a large children’s hospital in the north of England
[28,29]. In an earlier report, we provided evidence that parents
found OPIS to be very usable and acceptable, and
implementation into standard practice was shown to befeasible
[30]. In fact, 93% of users reported that OPIS was easy to use
and therefore, there was confidence that the design and
technology of the ICHA was not abarrier to itsuse. Qualitative
suggestions by parents included refinement of OPIS
components, enabling personalization of OPIS functionalities,
and proactive endorsements of OPIS by professionals[28].

The purpose of this paper isto build on our previousreport [30]
by presenting the results of a study that addressed two
objectives: (1) to assess the feasibility of a future full-scale
randomized controlled trial (RCT) of OPIS in terms of
recruitment and retention of mothers and fathers, data collection
procedures, and psychometric performance of the study
measures in the target population, and (2) to investigate trends
in changein outcome measuresin asmall-scalefeasibility RCT
in parents of children with CKD stages 3-5.

The results reported here will inform the development and
implementation of afuture RCT that will be sufficiently powered
to detect significant change in outcomes attributable to OPIS.
To our knowledge, OPIS is the first IHCA to have been
rigorously devel oped with familiesliving with CKD and health
professionals, and then tested with parents.
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Figure 1. Online Parent Empowerment Model in CKD management [28].

Desirable components of OPIS, as identified by
parents, patients and professionals
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Main sources ofinformation thatinfluence
perceptions of self-efficacy, as described by
Bandura (1977)
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Methods
Study Design

To achieve the stated objectives, we undertook a small-scale
study that used atwo-group RCT design with data collected at
two pointsin time: entry to the study at baseline and 20 weeks
later (ISRCTN: 84283190). Approval to conduct the study was
obtained from the National Health Service (NHS) Research
Ethics Committee (REC) (Reference: 11/N/W/0268) and the
NHS Trust Research and Development department. No
incentives were offered to parents for enrolling in the study.

Treatment Conditions

Parentswho provided written informed consent were randomly
assigned to one of two treatment conditions: (1) usual support
involving discussionswith members of the MDT when the child
was an in- or out-patient, and for children with stage 5 CKD,
home visitsfrom aspecialist nurseto teach or reinforceclinica
skills, as required (control group), or (2) usua support plus
password-protected accessto OPISfor 20 weeks, which allowed
sufficient time for participants to become familiar with OPIS
(intervention group). Children at stage’ 5 CKD require peritoneal

http://www.researchprotocols.org/2014/4/e69/
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own. Future home visitsfollow to ensure the treatment is being
performed correctly. Other clinical skills including giving
injections, and managing nasogastric or gastrostomy feedswould
also be taught at home with ongoing support to ensure
competency.

OPI S was housed on a university Web server and accessible to
intervention group parentsviatheir personal computers, mobile
phones, tablets, or smartphones. A screenshot of one view of
OPISisshownin Figure 2.

OPIS is Hedth on the Net (HON) certified
(HONConduct443339) [31]. The HON certificate serves as a
guarantee that OPIS complies with and pledges to honor the
eight principles of the Code of Conduct developed by the HON
Foundation: Authority, Complementarity, Confidentiality,
Attribution, Justifiability, Transparency, Financial Disclosure,
and Advertising. More detailed description and discussion of
the development, implementation, usage, and assessment of
acceptability and usability of OPIS have been published
elsawhere [30,32].

IMIR Res Protoc 2014 | vol. 3 | iss. 4 [e69 | p.96
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Figure 2. Screenshot of OPIS homepage.

Welcome to Online Parent
Information and Support
(OPIS)

OPIS provides a wealth of accurate and reliable
information about kidney care for children and
young people. All material in OPIS is based on
families" suggestions from Phase | of the
project. We have developed a selection of
videos showing how to give different types of
clinical care, puzzles to learn more about the
kidneys, and a forum where families helping us
test OPIS can ‘communicate’ with each other if
they wish. Please click on the example video (to
the left) to see how to provide a type of
dialysis. More videos are awailable in the
"Health-care Information” section.

Many thanks to a
contributed to th ament of OPIS;
including all the | 1ealth
professionals and University of
Manchester employees.

Thank you also to Ronald MacDonald
House at RMCH for allowing us to record
the videos there.
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Central Manchester University Hospitals INHS|

The links provided in this wehsite have heen
assessed by members of the OPIS
develoy it team to luate the quality of
different aspects of the site:

¢« The Suitability Assessment of Materials
{SAM} evaluates the look, grammar and
format of health information.

¢+ The DISCERH questionnaire helps to assess
quality of written health information.

¢ Health on the Het {HoH) reviews how specific
medical information is presented in a

bhsite and if it foll ‘good practice’

guidelines.

¢« The Simple Measure of Gobbledygook
{SMOG) assesses the readability; whether
the writing it easy or difficult to understand.

?

Do you want your child to learn
more about their Kidneys through
play? See the OPIS Puzzle Zone for
resources such as dot to dot and
colouring pictures and word
searches or stories that explain in
plain pictures and language to
children and young people key

=

It is very important to eat and drink
well according to what your
dietitian tells you. This section
gives you some general guides to
eating and drinking well. It is
always recommended that you
speak to your dietitian to get
specific information about your

-
e

In this section you can read, hear
and look at young patients and
parents stories of managing kidney
problems. They all have different
accounts showing a range of
eXperiences.

Find out more about transplants;
before surgery, what medicines
you need to take, or things you
need to remember when you go
home after the operation.

aspects of having a Kidney child's condition.

condition.

Sample

Parentswere considered eligiblefor thisstudy if their child aged
0-19 years was receiving care at the study site, they had not
participated in the development of OPIS and they had access
totheInternet viaapersonal computer or mobiledevice. Eligible
parents were notified of the study by a member of the MDT.
Interested parents were referred to the researcher appointed to
manage the project and collect/analyze datawho then explained
study requirements, answered any questions, and obtained
written adult consent. Asfathers and mothers may have differing
information and support needs when their child has a chronic
condition [13,20,22,33-36], both parents were invited to
participateif they shared the clinical caring role. After baseline
data collection, participating parents were then randomly
allocated to either the control group or the intervention group
at thefamily level. That is, if two parents of anindex child were
enrolled in the study, both parents were allocated to the same
treatment condition. One of the authors who was not involved
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in datacollection, generated the randomized all ocation sequence
using nQuery Advisor 6.0, with blocks of random length in an
alocationratio of 1:1, randomized and stratified by CKD stage
(3 vs 4/5) and ethnicity (white/black vs South Asian) of the
child. Clinical care needs can vary according to CKD stage
(Figure 1), and CKD prevalence is higher in UK South Asian
groups relative to their representativeness in the overall UK
population [37]; thus, we aimed to distribute disease stage and
parent race/ethnicity equally between the two treatment groups
despite the small scale of the study. The allocation sequence
was concesled from parents and the researcher using
sequentially numbered opaque envelopes containing the
allocation code, which were prepared by a person not otherwise
involved in the study. However, blinding parents to whether or
not they had been assigned to receive the intervention was not
possible. While our working benchmark for feasibility was to
have 30 parents in each group by end triad for this
pilot/feasibility study [38], we acknowledged from the start that
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we would be limited by the number of eligible children under
care at the study site at that time.

Data Collection Procedure

Data were collected between September 2012 and September
2013. Measurements were conducted before parents were
randomized. Those in the intervention group received a
username and password to enable OPIS access, and after 20
weeks at which point their access to OPIS ceased. Data
collection took place at atime/place convenient to the parents,
either in the family home or a quiet area in the hospital; one
interview was conducted by telephone at the parent’s request
[39]. Evidence is emerging of the persuasive practices of some
parents to engage their families in research, which underlines
the importance of accessing all potential participants directly,
and the importance of sensitization to interactions between
family memberswhen engaging in research [37]. Based on this
emerging evidence, including our own experience of
purposefully recruiting mothers, fathers, and children separately
to research (eg, [13,33]), in families where both parents
participated in the current study, we ensured that they compl eted
the measures independently of each other. That is, they
compl eted the measuresin separate rooms and were not allowed
to discussthe measures until each had compl eted their measure.

Study Measures

At baseline, we used an investigator-devised form to collect
background data (child age, sex, postal code, CKD stage at
study entry/exit; parent age, sex, race/ethnicity, language,
educational achievement, socioeconomic status of neighborhood
based on postcode, ethnicity, and clinical care experience). At
both baseline and 20 weeks, we administered a set of
standardized measures in the following order: the Rapid
Estimate for Adult Literacy in Medicine (REALM) [40], the
Family Management Measure (FaMM) [8], the Service System
Subscale of the Family Empowerment Scale (FES) [41], and
the Dads Active Disease Support Scale (DADS) [42]. At
baseline, background data were collected first followed by
administration of the standardized measuresin the order stated.
At 20 weeks, the standardized measures were re-administered
inthe order stated. Completion of the study measurestook 40-55
minutes overall.

Parent health literacy was measured using the REALM. The
purpose of this was to determine if parents were likely to need
help with self-administration of the outcome measures. This
assessment requires the parent to read aloud alist of 66 generic
clinica words (such as “fat” or “impetigo’) arranged in
increasing order of difficulty. The score is calculated by
awarding one point for each correctly pronounced word and nil
for each mispronounced or skipped word. A score of 59 or less
indicates low health literacy while a score of 60 or more
indicates adequate health literacy. The REALM has face,
criterion, and construct validity for use as a health literacy
screening tool in the United Kingdom [40].

Parent management ability was measured using the FaM M. The
FaMM was developed to measure how families manage caring
for achronic condition and the extent to which they incorporate
management into family life. The FaMM has 53 items overall,
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with 45 items for all parents and eight additional items for
partnered parents only. Items are scored from 1-5, meaning
strongly disagree to strongly agree. There are five summated
scalesfor all parents measuring the dimensions of Child’sDaily
Life, Condition Management Ability, Condition Management
Effort, Family Life Difficulty, and View of Condition Impact
aswell asasixth scale only for partnered parents measuring the
dimension of Parental Mutuality.

The FaMM Condition Management Ability Scale (12 items)
addresses parents’ perceptions of their competence at taking
care of the child’s condition. Because the intent of the OPIS
intervention was to enhance parents’ ability to manage their
child’s CKD, we were especialy interested in the Condition
Management Ability scale of the FaMM. Higher values mean
parents view themselves as more capable of managing the
condition. Exampleitemsthat help to illustrate the concept and
its domains include (1) “We have some definite ideas about
how to help our child live with the condition”, and (2) “We
have not been able to develop a routine for taking care of our
child’s condition” [8].

Parent empowerment was measured using the Service System
Subscale of the FES that explores parents' relationships with
health professionals and parents' level of comfort in asking
guestions and voicing their opinions [41]. The FES measures
caregivers beliefs and confidence regarding the services the
child needs, their initiative in obtaining these services and
making sure that the professional s understand and respect their
opinions regarding what the child needs, their knowledge and
understanding of services, and their positive attitudes about
their ability to obtain and claim the services the child needs.
The items are scored in the same direction and higher scores
indicate relatively more empowerment in a specific area. The
FES hasrobust psychometric properties and therefore hasvalue
in assessing the empowerment status of families.

Father support for managing the child’'s CKD was measured by
the DADS, a 24-item Likert-type scale with separate forms for
mothers and fathers. The DADS was developed to assess the
support offered by fathers, and mothers' perceptions of the
quality of that support. The results of confirmatory factor
analysis provide support for the construct validity of the DADS,
and two factors (amount and helpfulness of fathers
involvement) best accounted for participants' responses [42].
The DADS has been used in other studies of family response
to childhood chronic conditions and the level of reliability was
acceptable [21]. To our knowledge, our study represents the
first use of the DADS, the FaMM, and the FES, all of which
were developed in North America, with parents in the United
Kingdom. However, we did not observe any difficulties when
parents were completing these measures about the interpretation
and understanding of items and response ratings.

Analysis

Data were analyzed using IBM SPSS Statistics Version 20.
Participants who dropped out were not contacted further in
keeping with REC approval, and the data they provided were
compared with those of participants who completed the study.
Scores on the outcome measures were calculated and missing
values on items handled according to the methods prescribed
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by the developers. Consistent with the nature of the study and
small sample size, our post-intervention analyses should be
interpreted conservatively. Intraclass correlation coefficients
(ICC) were estimated for each outcome measure to assess the
level of within-family variation, and model performance was
measured by estimating the square of Pearson’s correlation
between actual and predicted values. Confidenceintervalswere
estimated for recruitment and retention rates. The internal
consistency of all outcome measures was estimated using
Cronbach a phaat baseline across the two groups combined for
those compl eting the study, as the outcomes were measured on
apopulation that had not been previously assessed.

Analysis of trends in change in outcome measures from 20
weeks was adjusted for baseline scores using linear mixed
models to allow for having more than one parent participating
in afamily with adjustments for stratification by CKD stage (3
vs4/5) and ethnicity (white/black vs South Asian). Confidence
intervals and effect sizes for the adjusted differencesin means
at 20 weeks were estimated—the aim in this feasibility study
being to inform sample size estimates for a future full-scale
RCT rather than to detect significant differences[38].

Results

Objective 1. Feasibility of Recruitment and Retention
and Application Usage

A total of 94 eligible children were identified at baseline. A
CONSORT diagram (Figure 3) describes the recruitment and
retention of parents through the phases of the feasibility RCT.
In total, 39 index children with 55 parents (42% of eligible
familiesinvited, 95% CI 32-52) participated. Data at 20 weeks

Figure 3. CONSORT diagram showing participant flow through study.
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were provided by approximately three-quarters of parents in
the control group (22/29, 76%; 95% Cl 58-88) and in the
intervention group (19/26, 73% of those participating; 95% ClI
54-85).

At baseline, the two groups were balanced in terms of the
stratification variable ethnicity (white/black/Afro-Caribbean vs
South Asian) but not CKD Stage (3 vs 4/5). No parent who
recorded aREALM score of lessthan 60 (ie, low level of health
literacy) at baseline withdrew from the study before trial end.
Table 2 summarizes parent and child characteristics by group
allocation at baseline for those completing the trial.

A quarter of participants (14/55, 25%) were not retained through
trial end, including seven from each treatment group. At
enrollment, participants were told they could withdraw from
the study at any time without providing a reason. However,
most parents who withdrew apol ogized and volunteered areason
(see Figure 2). Control group parents who withdrew tended to
be dlightly younger than those who were retained (mean ages
37.0vs44.1 years); corresponding agesin the OPI S group were
similar (41.4 vs 42.7 years). In both treatment groups, parents
who withdrew from the study tended to have a lower
socioeconomic status based on neighborhood ranking than those
who were retained. In the control group, half (5/10) of those
whose child had CKD stage 3 were retained through trial end,
compared with the majority whose child had CKD stage 4 or 5
(17/19, 89.5%). In theintervention group, the proportions were
asfollows: child with CKD stage 3 (8/10, 80.0%) versus child
with CKD stage4 or 5 (11/16, 68.6%). Otherwise, characteristics
of parents who were retained through trial end were similar to
characteristics of those who were not.

AgBessed for aligliolity (n=34 children with Chronic Kidney Diseass)

Exciuded (n=55)
» Mot mesting Inclusion criterta {n=1)

« Family declined to participats [n=54)

| Randomized (=33 children, with 55 parents) |

!

l [ Allocation | l

Allocated to control (n=21 children, 25 parents)
» Recelvad aliocated Intervention (n=23 parenta)
» Did not recalve allocated intarvention (n=0)

Allocated to Intervention (n=18 children, 25 parenfa)
«Recelvad allpcated Intervention [n=2& parents)
» Did not recelve allocated intsrvention (n=0)

Follow-Up

Loet to follow-up [n=5 children, 7 parents)

» Parents generally too busy (n=3}

» Parents going through divoree (n=1}

» Mothar attending college, work load and care

were barrisrs o continuing (n=1)
« No reason offered
Discontinued Intervention (n=0)

Loat to follow-up (=4 children, 7 parants)

» Parents moving houes, too busy to continue [n=1)

# Parents generally too busy [n=3)

# Father too tired and il to participate {n=1}

& Parents strugpling with multiple health and social
care jssues fn=1}

# Father doing two jobs and struggling to find time to
partidipate (n=1)

Discontinued Intervention (n=0)

Analysi:

Analysed [n=1& children, 22 parents)
+Exciuged from analysls (n=0)

Analysed [n=14 children, 13 parents)
« Excluded from analysla (n=0)
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Table 2. Parent and child characteristics by randomization group at baseline for those completing trial.

Swallow et &

Characteristic Control group Intervention group
Participants, n 22 19
Index children, n 16 14
Parent age, mean (SD) 441 (8.3) 42.7 (10.3)
Parent gender, n (%)
Female 11 (50) 11 (58)
Male 11 (50) 8(42)
Parent ethnicity, n (%)
White European 16 (73) 16 (84)
Afro-Caribbean 0(0) 1(5)
South Asian 6 (27) 2(11)
Parent primary language, n (%)
English 19 (86) 19 (100)
Bengali 2(9) 0(0)
Polish 1(5 0(0)

Parent socioeconomic status® median (range)
Child age in years, mean (SD)
Child gender, n (%)
Female
Male
Child CKD stage, n (%)
Stage 3
Stage 4
Stage 5

13,041.5 (96-28,036)

21,547 (235-29,472)

10.2 (5.7) 9.1(5.5)
5(31) 4(29)
11 (69) 10(71)
3(19) 6 (43)
5(31) 0(0)

8 (50) 8(57)

8Postal code-based neighborhood ranking (1=highest level of deprivation to 32,482=lowest deprivation).

Application Usage

In total, 19 parents accessed OPIS with a mean of 23.3 visits
per user (SD 20.8, range 2-64); OPIS was visited 443 times
with atotal of 3154 page visits. The mean duration of time spent
onthesite per visit was 12 minutes, 11 seconds (range 2 seconds
to 58.0 minutes). Visits lasted between 10 and 30 minutes, and
88.9% (394/443) of visitors used desktop/laptop computers,
7.9% (35/443) used mobile phones, and 3.2% (14/443) used
tablets. Tablet users spent the longest time on OPIS while the
desktop/laptop users spent the shortest. The most common depth
of visit (25.5%) entailed viewing 20 or more different screens,
with parental viewing in 34.6% of these visits ranging from
9-19 different pages. The highest number of page views in 1
week was 541. There were two peaksin usage: one at the start
of the study, and the other when users were notified that new
research reports regarding CKD were placed in OPIS by the
project team. The most popular area was “Kidney Health”
followed by “Case Studies’ and “What to eat/drink”. The least
popular areawas “ FAQ". Average time for page download was
1.8 seconds [30].

http://www.researchprotocols.org/2014/4/e69/

Qualitative Findings

During parent exit interviews, theissue of usage feasibility was
frequently highlighted by parents [30,43], as indicated by the
following illustrative quotations. Parents appreciated the
opportunity to hear and read accounts on OPIS from other
parents of children with CKD: “I think the information was
pretty good onit, from the first one when | went onto it, because
the main thing is you want to see how other parents are going
on with it [CKD management]” [parent/071/mother].

In addition, parents found OPIS easy to access and valued the
section that describes the roles and responsibilities of the
different MDT members responsible for their child's overall
CKD management: “ Becauseit'salwaysnicethat if yougointo
somewhere knowing you've got apicture of afacewith aname,
you think ah, yeah, we know her” [parent/056/father].

Parents found the range of information on OPISinteresting: “I
enjoyed having agood look around it, | found it interesting for
somebody that’sinvolved init [CKD management] asaparent”
[ parent/052/mother].

Furthermore, parents appreciated the links provided to other
related websites that had been validated by the OPIS research
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team, including MDT professionals: “Really liked trustworthy
links page, knowingthe MDT has agreed to them, it really helps,
knowing it’s the right information and not scaring you half to
death!” [parent/045/mother].

The REALM required self-administration for assessment of
health literacy. Parents were given the option to self-administer
the other study measures or have the researcher read the
questions aloud and record the parent’s response. At baseline,
96% (53/55) of the parents opted to self-administer the other
measures, and for expediency some chose to do this while
waiting for their child’s outpatient appointment. Parents offered
two main reasons for preferring self-administration: either (1)
they wanted to compl ete data collection as quickly as possible
because of time constraints imposed by their child’s clinical
demands and their own personal commitments, or (2) reading
the questions themselves helped them to better understand the
issues being explored and to consider their response.

Observing while parents self-administered the REALM enabled
the researcher to discreetly determine whether arespondent may
have difficulty completing the remaining measures without
assistance. Most parents had little difficulty completing
REALM, but two fathers struggled to read out several words.
In these instances, the researcher adopted an encouraging and
reassuring tone, explaining that our purpose was not to judge
parents but to help us learn from parents how best to explain
clinical terms.

Although flexibility and respect for parents preferences
regarding place and time for data collection is important, the
outpatient waiting area was not always appropriate for this
purpose. For example, with the two fathers who displayed
discomfort with REALM, the researcher suggested a move to
amore private location nearby. However, even after the change
of location these fathers both read out the words in an
increasingly lower register, with a bowed head and constricted
body language. In oneinstance, the researcher stopped REALM
administration before it was completed because of the father’'s
profound reading difficulty and apparent discomfort. Thefather
went on to compl ete the remaining measures with the researcher
reading questions aloud to him.

At baseline, members of the control group had the four lowest
REALM scores (10, 42, 43, and 43); a member of the OPIS
group had thefifth lowest score (57). The REALM scoreat both
baseline and 20 weekswas recorded for 82% (18/22) of parents
in the control group and 95% (18/19) of parents in the
intervention group. Of these parents, 86% (31/36) scored 60 or
above (denoting an adequate level of health literacy) at both
time points. The remaining 5 parents scored less than 60
(denoting inadequate health literacy) at both time points and 4
of these parents were in the control group.

Administering the FaMM (the measure with the next highest
number of items) immediately after the REALM meant that the
researcher could reassure parents that the remaining measures
(FES and DADS) would not be astime consuming to compl ete.
After completing the FaMM, all parents volunteered that it had
helped them to appreciate the amount and level of clinical care
they provided for their child. They aso said the FaMM prompted
them to reflect on issues such as their child’'s education and

http://www.researchprotocols.org/2014/4/e69/

Swallow et &

well-being, and how they enabled their child to achieve a good
quality of life. While completing the FaMM, two mothers
became emotionally distressed as they recalled the burden of
care management; the researcher offered to suspend the
interview if it was becoming burdensome or to arrange amesting
with a member of the MDT for counseling. Both mothers
declined this offer citing the therapeutic benefit for them of
processing these emotions and that through participating they
were making a positive contribution to future management by
other families. A few parents (8/55, 15%) parents stated that
some items on the FaMM (such as “It seems as if our child's
condition controls our family life” and “Our child’'s condition
requires frequent hospital stays’) were not appropriate to their
current situation.

The Service System subscale of the FES appeared to be easily
understood by parents as no clarification was requested. The
DADS scale was a so easily understood.

Psychometric Performance of the Study Measuresin
the Target Population

Table 3 shows descriptive statistics and reliability estimatesfor
the study measures across the total sample at baseline for the
41 parents who completed the study. Missing values were few
across the 10 measures at baseline and 20 weeks. With regard
to the Table 3 column entitled, “ percentage relevant scored”,
all 41 parents were scored on five of the six FaMM scales at
both time points; the 6 parents without a score on the Parental
Mutuality Scalewere participating inthe study asasingle-parent
family. However, these 6 parents may have had a parenting
partner (marital statuswas not sought), but if therewas a partner,
then he/she was not astudy participant. The DADS scaleswere
also designed for 2-parent families; the same 6 parents plus
another 3 and 2 parents respectively had missing values on the
DADS Amount or Helpfulness scales, again at both time points.
Two parents did not complete the Service System Subscale of
the FES at both time points, while 5 parents did not complete
the REALM at baseline and 4 did not completeit at 20 weeks.

The mgjority of the outcomes measures had an acceptable level
of internal consistency reliability; a Cronbach alpha =.70 is
commonly considered as being acceptable in psychosocial
research. The two exceptions were the FaMM Condition
Management Ability Scale (alpha=.52) and Condition
Management Effort Scale (apha=.62). In the Condition
Management Ability Scale, the item “We have enough money
to manage our child’'s condition” was negatively correlated with
eight of the other 11 items, and its correlation with the sum of
the other items was -.21. Deleting this item from the scale
increased Cronbach alpha from .52 to .62. Another two items,
“We have some definite ideas about how to help our child live
with the condition” and “We often feel unsure what to do
regarding our child's condition”, showed very little correlation
(r<.04) with the sum of the other items, but separately deleting
either of these would have raised Cronbach alpha by only .02.
We decided to delete the item “We have enough money to
manage our child'scondition” from the Condition M anagement
Ability Scale, and the following analyses are based on the
revised version of this scale.
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Parents had not needed several items in the DADS during the
previous 6 months. For example, 20 parents had not attended a
support group or educational workshop about their child’s
condition and had not needed to pay medical bills. Only two

parents had complete entries for the Amount score. Table 4

Swallow et &

shows descriptive statistics at baseline for the questionnaire
scores by randomized group also for parents who completed
the study. On the whole, mean scores of most outcome measures
in the two groups tended to be similar at baseline.

Table 3. Descriptive statistics and reliability estimates for the study outcome measures at baseline across total sample for parents completing the trial.

Number  Percentage relevant

QOutcome measure Items,n  Completeresponses, n  scored, n  scored, % Mean (SD, range) Cronbach alpha®
Family Management Measure

Child's Daily Life Scale 5 39 41 100.0 17.3 (5.0, 10-25) 72

Condition Management Ability 12 41 41 100.0 45.0 (5.9, 27-56) .52

Scale

Condition Management Ability

Scale (revised)? 11 41 41 100.0 43.6 (5.4, 32-55) .62

Condition Management Effort

Scale 4 41 41 100.0 14.0 (3.6, 6 -20) .62

Family Life Difficulty Scal & 14 40 41 100.0 36.1(12.3,14-56) .90

Parental Mutuality Scale 8 35 35 100.0 33.4 (6.2,19-40) .79

View of Condition Impact® 10 38 a1 100.0 30.1 (6.3,14-41) 69
Family Empower ment Scale

Service System Subscale 12 38 39 95.1 4.2 (0.5, 3.1-5) .85
Dads' Active Disease Support Scale

Amount score 24 33 33 94.3 79.2 (21.2, 50.1- 91

120.0)
Helpfulness score 24 32 34 97.1 73.0 (19.9, 33.0- .95
112.0)

3xcluding the contradictorily correlated item “We have enough money to manage our child’s condition”.

bHigher scores are undesirable.
®Based on complete responses for each scale.

Table 4. Outcome scores at baseline by randomized group for parents completing the trial.

Outcome measure Control group (n=22) Intervention group (n=19)
n Mean (SD) Range n Mean (SD) Range
Family M anagement Measure
Child's Daily Life Scale 2 17.6 (5.6) 10-25 19 17.0(4.4) 11-25
Condition Management Ability Scale (revised) 2 42.8(4.8) 36-52 19 445(6.0) 32-55
Condition Management Effort Scale® 2 131(3.9) 6-20 19 149(3.0 8-20
Family Life Difficulty Scale? 2 353(13.8) 14-56 19 37.0(10.6) 15-56
Parental Mutuality Scale 19 328(6.3) 19-40 16 34.1(6.1) 20-40
View of Condition Impact® 2 30.3(6.0) 20-41 19 29.8(6.8) 14-40
Family Empower ment Scale
Service System Subscale 17 43(05) 3.1-5.0 16 4.1(0.5) 3.2-4.9
Dads' Active Disease Support Scale
Amount score 17 84.4(22.5) 50.7-120.0 16 739(18.7) 50.1-115.2
Helpfulness score 18 69.9(21.1) 41.8-102.0 16 76.6(18.4) 33.0-112.0

8Higher scores are undesirable.
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Objective 2: Trendsin Change in Outcome M easures

Table 5 presents the estimated marginal means for the outcome
measures at 20 weeks by randomized group for parents
completing the trial, adjusted for baseline scores, stratification
variables, and number of parents participating. The ICCs
indicate the proportion of variance that can be attributed to
differences between families. High values indicate more
variation between families (ie, less variation between parents),
while low values indicate less variation between families (ie,
more variation between parents). Among those whose child’'s
other parent participated in the study, parent dyads showed most
agreement in outcomes concerning the practical impact of their

Swallow et &

child's condition (FaMM View of Condition Impact and Family
Life Difficulty Scales). They showed least agreement on the
support given by the other partner or thefather (FaMM Parental
Mutuality Scale and DADS Helpfulness score). While the
numbers of parents involved were small, this finding requires
further investigation in a fully powered tria. The most
noticeable difference was in the change in DADS Helpfulness
in theintervention group; mothers’ mean scorefor their partner
increased by 15.0 (n=7) from baselineto end trial whilefathers
self-perceived mean score fell by 6.0 (n=5). Corresponding
changes in the control group were a decrease of 3.5 (n=6)
reported by mothers and a decrease of -0.2 reported by fathers.

Table 5. Estimated marginal means®for outcome scores by randomized group and their differences at end trial using linear mixed model.

Outcome measure Control group Intervention group Intervention minus Con-
(n=22) (n=19) trol
n Mean?(95%Cl) n  Mean?(95%Cl) Diff (95% Cl) Pvaue r?2 ICC
Family Management Measure
Child's Daily Life Scale 22 16.9(13.8-196) 19 157(128-18.7) -0.9(-4.3t02.5) 576 856 568
Condition Management Ability Scale 22 41.9(38.5-454) 19 445(40.9-48.1) 26(-1.6t06.7) 213 .823 .440
(revised)
Condition Management Effort Scale® 22 13.3(11.0-15.6) 19 15.2(12.8-17.6) 1.8(-0.9t04.6) 176 613 247
Family Life Difficulty Scale? 22 36.3(20.0-435) 19 39.9(32547.3) 3.7(-49t012.2) 389 937 .778
Parental Mutuality Scale 19 31.0(27.7-34.3) 16 348(31.4-38.2) 3.8(-0.3t07.9) .066 421 138
View of Condition Impact? 22 299(26.1-337) 19 30.6(26.8-344) 0.7(-3.8t05.1) 763 953 .829
Family Empower ment Scale
Service System Subscale 21  43(4.0-4.6) 18  4.2(3.9-45) -0.2(-051t00.2) 404 803 456
Dads' Active Disease Support Scale
Amount score 17 78.1(61.3-948) 16 73.8(57.590.2) -4.3(-24.7t016.2) .667 794 614
Helpfulness score 18 70.0(60.9-79.0) 16 82.3(72.6-91.9) 12.3(0.9-23.7) .036 211 161

8 stimated marginal mean adjusted for baseline score, severity of chronic kidney disease, ethnicity, and number of parentsin family.

bHigher SCOres mean Worse outcomes.

After 20 weeks, parentsin theintervention group had an adjusted
mean score on the FaM M Condition Management Ability Scale
(revised) that was 2.7 points better than that for parentsin the
control group (95% Cl -1.6t0 6.7). The linear mixed model for

this outcome was agood fit to the patternsin the data (r°=.823).
Thefindings suggest that parents using OPI S tended to perceive
themselves to be managing their child’s condition better than
parents in the control group perceived themselves to be
managing. The adjusted mean for the FaMM Family Life
Difficulty Scale was 3.7 points worse in the intervention group

(95% Cl -4.9t0 12.2, r°=.937). This suggested that parents using
OPIS tended to perceive having more difficulties with family
life due to their child's condition than parents in the control
group perceived themselves to have. Two outcome measures
(the FaMM Parental Mutuality Scale and the DADS) applied
to families with two parents participating in the study. For the
FaMM Parental Mutuality Scale, the adjusted mean at 20 weeks

http://www.researchprotocols.org/2014/4/e69/

was 3.8 points better (95% CI -0.3t0 7.9, r’=.421) for the OPIS
group than for the control group. Similarly, the DADS
Helpfulness score was 12.3 points better (95% CI 0.9 to 23.7,

r?=.211) in the intervention group than the control group. That
is, using OPI S tended to improve parent mutuality as measured
by the FaMM and perceived helpfulness as measured by the
DADS. While this feasibility study was not powered to detect
significant differences, these four between-group differences
seem clinically meaningful, and if these tendencies wereto have
held up as more parents were recruited to the study, the
differences would have been statistically significant. Given the
small size of the study sample and even smaller sizes of the
treatment groups, these results require examination in a larger
and fully powered RCT. Figure 4 presents the differences
between the study groupsin marginal meansat end trial interms
of whether the difference between baseline and week 20 scores
on the various outcome measures indicated an advantage to the
OPI S group or an advantage to the control group
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Figure 4. Differencesin margina means between the study groups in terms of whether the difference favored the intervention (OPIS) group or the
control group (means adjusted for baseline score, severity of chronic kidney disease, ethnicity, and number of parentsin family).
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Principal Findings

The main findings of this study are that afull-scale RCT of the
effectiveness of OPISisfeasible and that OPIS hasthe potential
to beneficially affect self-reported outcomes, including parents
perceived competence to provide home-based clinical care for
children with CKD stage 3-5. In this section, we first address
objective 1 by assessing feasibility of a future full-scale RCT
of OPIS. Then we address objective 2 by considering thetrends
in change on study outcome measures.

Feasibility of Recruitment, Retention, and Data
Collection

The results support the feasibility a full-scale RCT. However,
in future research recruitment could be improved by examining
the potential influences on recruitment to this study. For
example, parents could view participating in astudy relating to
their child’shealth care with no promise of benefit to themselves
or their child, asadding burden to an already stressful situation.
Due to the complex care needs of many children with CKD, in
particular those with level 4/5 CKD, the unpredictable nature
of individuals' disease progression and the potentia for the
child’s condition to deteriorate during the trial, some parents
might have declined to participate because of time requirements
and duration of commitment.

http://www.researchprotocols.org/2014/4/e69/

datawas not a health professional, so not amember of the MDT.
Parentswere unlikely to feel obliged to agreeto the study when
approached by the researcher in the way they might have if
recruited by aMDT member. We believe it important that the
MDT was seen to endorse the research and the researcher. This
happened through our strategy of arranging for a professional
to introduce the parents to the study during a clinical
consultation. This was important because parents often have a
long-standing and trusting relationship with members of the
MDT and so may have wished to discuss the study with them
before making adecision about participation. Infuture research,
more proactive MDT endorsement of the study, such as by
referring to OPIS and/or demonstrating it when providing
specific information to parents about the child’s condition, could
further enhance recruitment.

The study design required that parents be randomly allocated
to atreatment group. Some parentswho wereinitially interested
in the study could have declined enrollment once they realized
there was no certainty of allocation to OPIS. Parents possibly
also felt an obligation to express interest in the study to the
professional who notified them of the study but later felt able
to tell the researcher that they were not interested once they
realized that their refusal would not be reported to the MDT. In
a future full-scale trial, we can adopt a number of additional
strategies to potentialy increase recruitment/retention. For
example, parents usually have several individual outpatient
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consultations with members of the MDT at one appointment.
We capitalized on the opportunity presented by this as, once
the first professional had notified the parents of the study, the
researcher then approached them to explain more about what
would beinvolved. Some parents might have been too distracted
by their child’s presence and the other pending consultations
to be able to give due consideration to the possibility of
participating and may have preferred an explanatory telephone
call from the researcher at alater date. To enablethis, theMDT
member who initially informed the parents about the study
would also need to ask whether parents would consider either
an explanatory phone call from the researcher at alater date or
aface-to-face meeting with the researcher in clinic on the same

day.

In addition, we could alter the study design so that
randomization would be to either the intervention (OPIS) or to
await-list control group. Thewait-list control group could elect
to receive the intervention immediately after the post-test
assessment [44]. Alternatively, we could release basic OPIS
content to both groups (eg, the written, purely informational or
technical content) and other OPIS content (eg, the interactive
resources to promote clinical caring skills and access to the
family-to-family area) to the intervention group only. In
addition, data collection, particularly at end of trial may be
enhanced as away to improve retention by offering parentsthe
option to provide data via online means and entirely at their
convenience [45].

At theinitiation of baseline data collection, the REALM was a
useful tool to help the researcher determine whether a parent
appeared to struggle with reading. This meant the researcher
could alter the data collection strategy accordingly to minimize
embarrassment for parents with low health literacy and
maximize the quality of the data. The measurements of health
literacy were stable from baseline to end of trial, which is
understandable since health literacy is a relatively stable
construct and OPI Swas not intended to improve health literacy.
The REALM proved to be difficult for 2 parentsdueto itslarge
number (66) of items. A recently validated Rapid Estimate of
Adult Literacy-Short Form (REALM-SF) comprising only seven
items could be more appropriate for afuture full-scale RCT of
OPIS [46]. However, being asked to complete a health literacy
assessment tool for aresearch project can be embarrassing for
parents no matter how sensitively it is delivered. One study
found that 40% of patientswith low literacy felt ashamed about
this [47]. Parents with low health literacy who are responsible
for reading and understanding complex information and
instructions on how to manage their child’s condition may feel
ashamed and al so concerned that they might not be ableto safely
deliver their child’s clinical care. At the same time, they may
be embarrassed to tell the MDT that they have health literacy
problems in case the professionals would consider them
incompetent to enact clinical caring. Thisfear could have caused
great worry for parents who struggled with the REALM. Using
the shortened form in future studies would still elicit valuable
information while minimizing parental embarrassment and
worry. To reduce these problems in the future full-scale RCT,
we will administer the REALM-SF at baseline only.
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Some potential reasons for attrition in the intervention group
are that (1) we adopted a non-directive strategy in that once
intervention group parents had received the password and login
advice, and (2) we did not direct parents’ use of OPIS as we
wished to determine parents undirected usage. Parents might
have expected more direct and continued engagement with the
study team rather than self-directed exploration of OPIS. In
addition, parents might have expected more endorsement by
MDT members than was possible within the study resources;
indeed our qualitative interviews with parents at study exit
confirm this [30]. Parents were most likely to have accessed
OPI Sresourcesthat seemed particularly relevant to their child's
situation and their own health literacy level. Encountering
information that provoked uncertainty, fear, and anxiety about
their child’s future could then have led to their attrition from
the study to avoid further exposure to upsetting information.
Furthermore, those who remained in the study through to trial
end could have limited their exploration of OPIS, whichinturn
might have attenuated OPIS effects on study outcomes. In a
future study, we will adopt a more engaged and directive
approach with participants as a potential means to control
attrition and improve retention. For example, we are considering
using a combination of targeted delivery of the intervention at
regular pointsin the study period using baseline measurements
of persona characteristics and preferences to tailor level of
detail and content on an individual basis, at particular time
points. We would a so interview parentsto find out which parts
of the OPIS website they found to be most and least relevant.

Retention in research that involves Internet interventions has
been identified asamajor problem and is now widely recognized
as ascience of attrition [48]. This body of work has afocuson
understanding how the reach of the Internet might increase
enrollment of patients at greater risk of attrition, incorporating
components into trial design to prevent this effect through
understanding patient characteristics associated with higher
rates of attrition. While initial attemptsto find solutionsto the
problem of attrition may benefit from investigator intuition and
trial-and-error approaches, the area of Internet intervention has
advanced to a stage where this delivery modality could benefit
from more refined and better specified models, which define
the components of individual characteristics, human interaction,
and person-to-person support that seem to contribute to
adherence. Alternatively, for theintervention group in our study,
it may be that some parents did not have time to participate in
thetrial; they might have been struggling with the clinical care
demands meaning that accessing OPIS was an additional
demand on their time.

While the numbers dropping out of our study for the different
measures were between 4 and 7 parents, patterns of attrition
tended to differ between the treatment groups. Although the
attrition pattern in the intervention group wasinconsistent, those
dropping out tended to perceive more problemswith family life
and more impact caused by their child’s condition at baseline
than those intervention group parents who were retained in the
study. Thisfinding is consistent with the finding that the scores
on these measureswere “ poorer” in theintervention group than
in the control group (see Table 2). This would need to be
monitored in alarger study.
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Trendsin Change on Study Outcome M easures

To address objective 2, we investigated trends in change on
outcomes in a small-scale preliminary RCT in parents of
children with CKD stages 3-5. The results suggest that OPIS
could improve parents’ ability to managetheir child’s condition
more than standard care over 20 weeks. For example, after
accessing OPI Sfor 20 weeks parentswere lesslikely to endorse
the statement “We have not been able to develop a routine for
taking care of our child’s condition”. When children have a
chronic condition such as CKD, parents usually assume the
roles of care coordinator, clinical expert, and advocate as well
as their normal parenting roles. Health care providers are
uniquely positioned to assist parentsin meeting those challenges,
and researchers recommend that they aim to promote parents’
competence and confidence in their child's care through
understanding common challengesthat parents face, promoting
parent-to-parent connections, and building partnerships with
parents and their children with clinical needs [49]. Our trial
indicates that OPIS appears to address these recommendations.
Although the numbers are very small, there seems to be a
suggestion that staying in the OPI'S group was harder for South
Asians, and dropping out from the control group was more
common among parents with a child with CKD stage 3 who
may be less needy for support and information. These factors
may have implications for setting up a full trial, and such
attrition would have to be monitored closely. In a full-scale
RCT, we would add a measure of self-efficacy, which is the
construct that frames the study [50].

The FaMM Parental Mutuality Scale indicated that parentsin
theintervention group tended to show less declinein satisfaction
in working together over time. Reasons for decline in
sati sfaction should be explored in alarger study. A smaller drop
in parental mutuality in intervention group scores on this
measure concurred with more desirable change in the DADS
Helpfulness scale. A strong correlation between the FaMM
Parental Mutuality Scale and the DADS Helpfulness
(correlation) subscale suggests that it would not be necessary
toinclude both the FaMM and the DADS in our future full-scale
RCT, thus reducing participant burden.

The FaMM View of Condition Impact Scale showed that both
groups perceived seriousness of the child’s condition tended
to show improvement, and more so in the control group as
compared to the intervention group.

The FaMM Family Life Difficulty Scal e showed that the control
group parents appeared to perceive fewer difficulties after 20
weeks, but the intervention group appeared to perceive dightly
more. It was not clear whether this was a negative or a positive
impact, since OPIS may have elevated parents' awareness of
their caregiving responsihilities. Thiswould need investigating
in alarger study using a measure of anxiety as there could be
implications for clinical practice.

We aso know that adherence to medical recommendations
deteriorates over time [51], which has implications for length
of participant involvement in the future RCT. Allowing access
to OPISfor alonger time period and/or “booster” dosesof OPIS
to maintain the durability of desired effects are some options
to be considered for future studies.
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Information management, specifically limiting awareness of
information that generates uncertainty, fear, and anxiety has
been well established asatypical parental management strategy
in the context of life-threatening chronic childhood conditions
[52]. However, parents, in particular low-income parents, may
be unable to distinguish between high- and low-quality
information and may not be confident in using the Internet [24].
This suggeststhat IHCA s devel oped between professionalsand
families and endorsed by professionals for day-to-day use are
more likely to reduce anxiety than to increase it. In future
research, we could assess parents' uncertainty tolerance, anxiety,
and coping strategies pre- and post OPIS. We could also apply
psycho-immunization strategies. Psycho-immunization involves
exposing individuals first to relatively benign or generic
information and then to increasingly more threatening or
relevant information, gradually building up tolerance to
uncertainty and controlling the intensity of anxiety and other
emotional responses [53].

IHCAs such as OPIS might have the potential to increase
fathers' involvement in disease management if suggestions for
refinement and usability issues that we reported el sawhere [54]
are addressed in future OPIS development and testing. The
DADS Amount scores demonstrate that fathers appreciably
contributed to their child's care; in fact, two participating fathers
administered the majority of clinical care because the mother
lacked confidence in managing the skills required. The OPIS
prototype seems to support and promote collaborative clinical
caregiving by fathers and mothers.

Limitations

A limitation of this study is the low number of participating
parents of South Asian descent, despite the relatively high
prevalence of CKD in their children. In addition to reasons
given by these parents for declining to participate (eg, no time
or child transferring to adult care), cultural and language barriers
to participation might have been in play. South Asian women,
who are often the primary caregivers, can possibly lack
knowledge of health risks, have ideas about self-care that differ
from those held by white women of European descent,
experience language barriers, be subject to the stress of
emigration and isolation, be preoccupied with their family’s
needs, and not seek access to health promotion programs [55].
Our study was asmall, non-powered pilot study, so it could not
be al-inclusive given its size, and it was not our intention that
theresultswould be generalizable. Given that children of South
Asian descent experience heightened risk for CKD and also
parental difficulty in managing CKD, strategies to recruit and
retain South Asian parents must be addressed. We did involve
South Asian parents in in the Study Steering Group, but their
involvement in designing the recruitment strategy will strengthen
this aspect of our future research.

The number of eligible children being cared for at the siteduring
the study period was less than anticipated, and we did not
achievethetarget of datafrom 30 parents per group at trial end.
The future full-scale RCT could recruit parents from multiple
sites, with the intervention being delivered via the Web as in
the feasibility study. Overall, the data obtained from our 51
participants were highly informative.

JMIR Res Protoc 2014 | vol. 3 | iss. 4 [e69 | p.106
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Swallow et &

Conclusion Ability Scale appeared to show beneficiad change when
Our results indicate that a full-scale RCT of OPIS is feasible, 'éinforced by accessing OPIS. A full-scale trial of OPIS is

Furthermore, being in the intervention group improved parents
perceived management ability to agreater extent than usual care

indicated that would include a shorter measurement of health
literacy and additional measurements of self-efficacy and

over 20 weeks. Specifically, the FaMM Condiition Management anxiety, with an embedded qualitative component to investigate

reasons underlying changes in outcome scores.
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Abstract

Background: Assessing muscletonein childrenisessential during the neurological assessment and is often essential in ensuring
amore accurate diagnosis for appropriate management. While there have been advances in child neurology, there remains much
contention around the subjectivity of the clinical assessment of hypotonia, which is often the first step in the diagnostic process.

Objective: Inresponse to this challenge, the objective of the study is to develop and validate a prototype of a decision making
processin the form of aclinical agorithm that will guide clinicians during this assessment process.

Methods: Design research within apragmatic stance will be employed in this study. Multi-phase stages of assessment, prototyping
and evauation will occur. These will include processes that include a systematic review, processes of reflection and action as
well asvalidation methods. Given the mixed methods nature of this study, use of NVIVO or ATLAS-i will beusedintheanalysis
of qualitative data and SPSS for quantitative data.

Results: Initial results from the systematic review revealed a paucity of scientific literature that documented the objective
assessment of hypotoniain children. The review identified the need for more studies with greater methodological rigor in order
to determine best practice with respect to the methods used in the assessment of low muscle tone in the paediatric population.

Conclusions: Itisenvisaged that this proposal will contribute to a more accurate clinical diagnosis of children with low muscle
tone in the absence of a gold standard. We anticipate that the use of this tool will ultimately assist clinicians towards moving to
evidenced based practice whilst upholding best practice in the care of children with hypotonia.

(JMIR Res Protoc 2014;3(4):e71) doi:10.2196/resprot.3581

KEYWORDS
hypotonia; clinical assessment; low muscle tone; evidenced-based

examinations becomes essential in order to contribute to cogent
decisions for intervention [2]. Accurate assessment and
diagnosis is also essential in order to predict clinical course,

Introduction

In recent years, the importance of early intervention and
developmenta programs has gained momentum and increased
attention in order to promote genera child health and well-being
[1]. However, in order for early intervention to be optimally
effective, early detection is paramount. As clinicians become
progressively more involved in early examination, evaluation,
and early intervention programs, the accuracy of these early

http://www.researchprotocols.org/2014/4/e71/

manifestations, complications, prognosis, and to provide parental
counsalling.

Muscle tone assessment is an essential component during the
neurological examination of infants and children. It is often
crucia to the establishment of an accurate diagnosis and
appropriate management of a child. A challenge for clinicians

JMIR Res Protoc 2014 | vol. 3 |iss. 4 [e71 | p.111
(page number not for citation purposes)


mailto:naidoopg@ukzn.ac.za
http://dx.doi.org/10.2196/resprot.3581
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

however, remains in the accurate identification and
quantification of muscle tone dueto the subjective nature of the
clinical evaluation process [3]. This continues to confuse
clinicians, and the scientific community has yet to gain
consensus on the operational definition, the diagnostic criteria
used to determine hypotonia, and the clinical assessment
techniques for evaluation [4,5].

Hypotoniacan be aconfusing clinical presentation, often leading
to inaccurate evaluation and unnecessary investigations due to
the subjectivity of the assessment [6,7], which is frequently
indicated in the literature [3-5,8-11]. If this confusion and
uncertainty continues, it may have serious diagnostic
implications (eg, psychological repercussionsfor both the child
and family in terms of false labelling, invasive neurological
investigations etc). Moreover, clinicians will continue to face
thedifficulty of accurately and consistently identifying children
with hypotoniaand diagnosis of the underlying cause. Thismay
lead to a series of negative consequences with respect to proper
management of these children and may also pose difficulty in
conducting further research on the efficacy of intervention
strategies or in the comparison of studies and an inahility to
apply or generalize results of studies to individuals.

Thereisevidencein theliteratureto indicate that the use of care
pathways, algorithms, and practice guidelines, in clinical
research will help in standardizing care and provide the
necessary reguirementsfor effective diagnostic and counselling
interventions [12]. These guidelines and tools may also assist
in providing a standard flowchart of the evidence-based
diagnostic and treatment to be provided for a spectrum of
diseases and disorders [12].

Although no gold standard currently exists, some researchers
have begun to address the issue of criteria that may be used to
assist in assessment of low muscle tone [4,5]. Thus, in order
address the current challenges in clinical assessment of
hypotonia, and in the move towards more evidence-based
assessments, we will develop and validate a clinical algorithm
for the assessment of hypotoniain children. The purpose of this
tool would be to assist clinicians (paediatricians, occupational
therapists, physiotherapists) in the decision making processin
astance towards more objective and accurate clinical diagnosis
and making the appropriate referralsfor early intervention. Such
a study will also speak to the need for more evidence-based
assessment and interventions aswell as addressthe global health
needswith respect to early detection and intervention. Thiswill
inevitably and indirectly advance the attainment of goal four,
which is to reduce child mortality, of the United Nations
Millennium Development goals[13].

Methods

Overview

This design research process follows the pragmatist paradigm.
Above paradigmatic purism, the most appropriate approaches
to the study are cross-stage mixed-methods. A three-phase
approach will be used in this study.

http://www.researchprotocols.org/2014/4/e71/
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Phase 1 (Preliminary Phase): | dentifying the Gapsand
Analysisof the Prablem

Phase 1 of the study will assist intheidentification and analysis
of the problem. We aim to undertake a systematic review to
identify and apprai se existing assessments that can be used by
clinicians (occupational therapists, physiotherapists, and
paediatricians) to detect hypotonicity in children. Thiswill al'so
assist in the identification of gaps that will further guide this
research process.

Additional work indicated the need for more objective measures
inthe assessment of hypotonia[14]. A further study [15] gained
consensus on the criteria, tests, and methods that would be most
appropriatein determining whether achild haslow muscletone.
These studies will be used in addition to the systematic review
for phase 2 of the study.

Phase 2 (Prototyping Phase): Development of the
Clinical Algorithm

Overview

This phase of the study will involve the development and
refinement of the clinical algorithm for the assessment of low
muscle tone that is guided by theory, existing principles, and
technology.

I nstrument Development

The desktop approach in this phase will employ inductive,
abductive, and deductive logic to the data from phase 1. This
will develop from reflection upon experience (interpretivist),
as well as from logical speculation from empirical data
(positivist), in order to contribute towards the development of
the clinical algorithm.

This process involves superimposition of the International
Classification of Functioning (ICF) within the algorithm. The
ICF also hasmeritin that it isa universal model that is holistic,
based on human functioning not merely disability and is
integrative, not merely medical or social. It is also operational
and not driven by theory alone [16].

In order to ensure good practice for development of the
algorithms, guidelines on the forma development of an
algorithm will be considered. Formulation of evidence-based
algorithms are said to be an increasing practicein both scientific
papers and text books, however, their usefulnessis questioned,
as many of the authors are found not to adhere to the formal
requirements [17,18]. Algorithms are said to be correct if
formulated in accordance with technical regulations by the
International Organization for Standardization (1SO) norm where
each of the different symbols graphically represent the sequence
for the solution to a problem [19]. The International
Telecommunication Union (ITU-T) norm symbols that have
been based on the ISO norms, have been incorporated
approximately over a decade ago to adapt the algorithm for
clinical practicability [17,19]. These will be considered in the
technical aspects in the development of the algorithm in this
study.
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I nstrument Refinement

Thisphase of the study will involve the refinement of theclinical
algorithm for the assessment of low muscle tone with the
interplay between reflection and action processes. Clinicians,
opinion leaders, and clinical researchers who meet specified
inclusion criteriawill be solicited during conference workshop
sessionsaswell as structured critique groupsin order toimplore
feedback on the algorithm. We will employ nonprobability
purposive sampling. The three clinical disciplines included in
this study, will be considered a homogenous group as they
belong to the same subculture or have similar characteristics
[20]. Individuals will not be selected in an attempt to represent
the general population, but rather in their ability to expertly
contribute to the research process [21]. An iterative cycling
process between phases of reflection and action will occur.
Observation and recording of the process and outcomes of the
workshop and structured sessions will occur, followed by
reflection and refinement through process of maodification,
reframing, and rejection if necessary.

Phase 3: Assessment and Validation

The methodological rigor with which the algorithm was
developed will be subject to the critique of identified experts
in the field with the use of the the Appraisal of Guidelines for
Research & Evaluation Il (AGREE-II) instrument developed
by the AGREE Research Trust. Theinstrument isageneric tool
designed primarily to help guideline devel opers and users assess
the methodological quality of guidelines[22]. Thistool consists
of 23 key items organized within six domains followed by two
global rating items. Each domain captures a unique dimension
of guideline quaity. All itemsarerated on a 7-point Likert scale.
A quality score is calculated for each of the six AGREE-II
domains. This will help access the rigour with which the
algorithm was devel oped.

Additionally, we aim to establish epistemic correlation and
content validity of the algorithm, via nonprobability purposive
sampling of experts, which will includeinter alia, international
leadersin the field of paediatrics as highlighted by authorship
in related articles identified in phase 1 (systematic review). A
survey consisting of both open and closed ended questions will

Naidoo

be developed after phase 2 of the study. Qualitative software
packages such as NVIVO or Archiv fuer Technik, Lebenswelt
und Alltagssprache-text interpretation (ATLAS-ti) will be used
to code qualitative dataand the Statistical Packagefor the Social
Sciences (SPSS) version 21 will be used to quantify the
responses on the survey. Both content analysis and descriptive
statistics will be utilized to analyse the data. Further decisions
related to analysis will be determined following the design of
thequestionnaire. If levelsof agreement are necessary, Cronbach
alpha will be computed and a priori thresholds for agreement
will be set.

Ethical Approval

The proposed study has received full ethical clearance from a
human and social sciences ethics committee.

Results

Initial results from the systematic review revealed a paucity of
scientific literature that documented the objective assessment
of hypotonia in children. The review identified the need for
more studies with greater methodological rigor in order to
determine best practice with respect to the methods used in the
assessment of low muscle tone in the paediatric population.

Discussion

This proposed study will be guided by the overarching principles
of evidence-based practice and will contribute to instrument
development, more specifically with respect to a clinical
algorithm. The study will also assist in addressing the current
gaps in the literature, which may be considered the
epistemologica contribution. The study will additionaly inform
and provide a multidisciplinary team (paediatricians,
occupational therapists, physiotherapists) with a clinical tool
that is based on evidence and validated. It will also provide
knowledge into the best practices for the assessment of low
muscletone to address current diagnostic challenges, and finally
will contribute empirical evidence towards shaping educational
curriculain the absence of a gold standard.
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Abstract

Background: The National Lung Screening Trial demonstrated that low-dose computed tomography (LDCT) screening could
be an effective way to reduce lung cancer mortality. Informed decision-making in the context of lung cancer screening requires
that potential screening subjects accurately recognize their own lung cancer risk, as well as the harms and benefits associated
with screening, while taking into account their personal values and preferences.

Objective: Our objectiveis to develop a Web-based decision aid in accordance with the qualifying and certification criteriain
the International Patient Decision Aid Standards instrument version 4.0 that will assist patients in making informed decisions
with regard to lung cancer screening.

Methods: In“apha’ testing, a prototype of the decision aid was tested for usability with 10 potential screening participantsin
focus groups. Feedback was al so sought from public health and health risk communication experts external to the study. Following
that, improvements to the prototype were made accordingly, and “beta’ testing was done in the form of a quasi-experimental
design—a before-after study—with a group of 60 participants. Outcomes tested were knowledge, risk perception of lung cancer
and lung cancer screening, decisional conflict, and acceptability of the decision aid as determined by means of a self-administered
electronic survey. Focus groups of a subsample of survey participants will be conducted to gain further insight into usability
issues.

Results:  Alphatesting is completed. Beta testing is currently being carried out. As of 2014 December 7, 60 participants had
completed the before-after study. We expect to have results by 2015 January 31. Qualitative data collection and analysis are
expected to be completed by 2015 May 31.

Conclusions: We hypothesize that this Web-based, interactive decision aid containing personalized, graphical, and contextual
information on the benefits and harms of LDCT screening will increase knowledge, reduce decisiona conflict, and improve
concordance between patient preferences and the current US Preventive Services Task Force's screening guidelines.

(JMIR Res Protoc 2014;3(4):e78) doi:10.2196/resprot.4039
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informed decision-making; lung cancer screening; patient decision aid; patient education
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Introduction

Lung cancer remains the leading cause of cancer death in the
United States [1]. The National Lung Screening Trial
demonstrated that lung cancer screening with low-dose
computed tomography (LDCT) hasthe potential to significantly
reduce lung cancer mortality [2]. On the basis of this and other
evidence, the US Preventive Services Task Force (USPSTF)
gave a B recommendation for LDCT screening [3,4], the same
strength of recommendation associated with mammography
screening. However, real-world successin lung cancer screening
will be conditional on identifying and screening those at highest
risk for lung cancer while discouraging screening in those at
low risk. Lung cancer screening presents a challenge, because
it isthefirst population-wide screening modality with eligibility
criteria based not only on age but also on a lifestyle behavior
(at least 30 pack-years of tobacco use and smoking within the
past 15 years). ldentifying those at risk and helping them
understand the benefits of screening and how to reduce their
risk (e.g., tobacco cessation) is paramount for an effective
implementation of popul ation-wide lung cancer screening.

Implementing lung cancer screening in an environment where
patients do not have the tools or information to understand
disease risks and the harm-benefit balance of screening will
most likely be counterproductive. In addition to providing
information for individualsregarding lung cancer screening that
allows them to weigh the potential harms of LDCT in
accordance with the benefits, we al so recognize that the decision
to be screened is preference-sensitive. In light of this, thereis
a need to assist individuals with making informed decisions
regarding lung cancer screening in which their personal values
are also taken into account.

The USPSTF defines informed decision-making as “an
individual’s overall process of gathering relevant health
information from both hisor her clinician and from other clinical
and nonclinical sources, with or without independent
clarification of values’ ( [5], p. 59). In particular, a patient
decision aid's functions are (1) to provide facts about an
individual’s condition and the options available and their
characteristics, (2) to help individuals clarify values and personal
preferences, and (3) to assist these individuals to discuss their
values and preferences with health professionals[6]. Itisinthis
context that our goal is defined: to create a decision aid that
improves the knowledge of LDCT screening, decreases
decisional conflict, and improves concordance of screening
preferences between the official recommendations and the
individual (i.e, to assist individuals with informed
decision-making about whether or not to screen). Concordance
with official recommendations is important, because this will
ensure that the resulting population of screened individualsis
consistent with that for which lung cancer screening is deemed
effective.

Evidence showsthat decision aids canimprove decision quality
as aresult of better knowledge of options and their associated
harms and benefits; decrease decisional conflict; and reducethe
overuse and increase the underuse of screening options [7-10].
In particular, Jimbo and colleagues [9] focused on cancer

http://www.researchprotocols.org/2014/4/e78/
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screening and outlined recommendations for the evaluation of
decision aids, the most important of which was to base the
decision aid on a theoretical framework so that relevant
outcomes are measured. The development of the decision aid
in our study uses the Ottawa Decision Support Framework, a
widely used theoretical framework that applies theories from
psychology, social psychology, economics, and social support
[11].

Whereas numerous decision aids exist for prostate, colon, and
breast cancers, there are only a handful of tools that fulfill the
functions of a patient decision aid, either partialy or fully, with
regard to LDCT screening [12-16]. We are aware of only one
that has formally evaluated measures of the effect of decision
aids established in the theories of behavioral research in a
peer-reviewed journal [16]. However, this decision aid [16] is
intheformat of avideo that provides average risks and benefits
of LDCT screening. We know that risk varies greatly among
smokers [17]; therefore, in our study, we propose to develop
an aternative format: a\Web-based, interactive decision aid that
takes into account a more accurate depiction of anindividua’s
personal lung cancer risk. The decision aid will comply with
the qualifying and certification criteria set out in the
International Patient Decision Aid Standards instrument
(IPDASI) version 4.0 [18]. The rationale for a Web-based tool
is that the Web is increasingly becoming an important source
of cancer information [19]. Another advantage of the Web-based
format is that the content of decision aids could easily be
expanded and customized for different audiences. Studies have
also confirmed the feasibility of using the Web to deliver the
Web-based decision aids [20].

Methods

Prototype Development

A prototype was developed based on the most recent clinical
guidelines provided by the USPSTF [5], the IPDAS version
4.0 checklist [18], and recommendations in terms of risk
communication [21-23]. The decision aid includesinformation
on personalized lung cancer incidence risk calculated by using
an established risk model [24], risk factors of lung cancer
reported in theliterature, harmsand benefitsof LDCT screening,
and an explicit values clarification exercise. We also used a
currently existent print-based decision aid developed by the
Veterans Affairs Healthcare System as areference [13,14].

The distinguishing factor of the Web-based version is that it
allowsindividuals to compute their individualized lung cancer
risk using an established risk model. Although &l cancer
screening is based on some risk factor identification, for the
most common evidence-based cancer screening (e.g., colorectal,
breast, and cervical cancer screening), risk factor identification
involves little more than noting the relevant age and sex data.
Lung cancer screening differs in very important ways in that
proper application of current recommendations involves
measuring risk by also identifying the individual’s cumulative
tobacco exposure measured in pack-years and the timing of
tobacco use. Whereas smoking history accurately identifiesrisk
on a population basis, it is less useful for individuals because
there is such great variability of lung cancer risk, even among
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smokers with similar exposure. Current models that more
accurately quantify individual lung cancer risk incorporate up
to 10 clinical and demographic variables that provide a more
accurate, though complex, determination of risk. This requires
sophisticated lung cancer risk prediction models [24].

In addition to accurately characterizing individual lung cancer
risk, there is evidence that individuals may prefer to have such
tallored information, which, in turn, may affect
health-care-seeking decisions[10,25]. To thisend, personalized
risk in absolute terms (as a percentage) and individualized
benefitsin theform of icon arrays are generated by the decision
aid. We also provide average harms as an estimation of
individual harms (see Multimedia Appendix 1 for the current
iteration of the results page).

Textbox 1. Inclusion criteria.

Lauetd

We believe that putting LDCT screening in context with other
common screening recommendations in terms of reduction of
disease-specific mortality (i.e., reduction of breast cancer death
by screening with mammaography) will allow the individual to
gauge how LDCT screening comparesto other widely accepted
screening practices. This has not been done with the available
decision aids for LDCT lung cancer screening [13,14,16].

Participants

Our target population comprised of potential users of LDCT
screening. The specific inclusion criteria are given in Textbox
1.

These criteriaapplied to all 3 phases of the study detailed below:
Phase | apha testing focus groups, Phase lla beta testing
before-after survey, and Phase | 1b betatesting postsurvey focus
groups.

e Current and former smokers
o Aged45-80years
« Nohistory of lung cancer

«  No previous chest computed tomographic scan in the past year

Recruitment Procedure

A combination of passive and active recruitment was done to
form 2 convenience samples of participants: 10 for alphatesting
and 60 for beta testing. An advertisement was placed on the
University of Michigan's (UM’s) online portal for volunteers
of clinical studies[26], along with flyersat all of the clinicsin
the University of Michigan Health System (UMHS) and district
libraries in Ann Arbor. Active recruitment involved in-person
recruitment at apulmonary clinic and general internal medicine
clinicinthe UMHS. Also, alist of participantsand their contact
details was generated by the Honest Broker Office of UM
Medical School from medical recordswho fulfilled theinclusion
criteria as listed above. The project coordinator verified the
eligibility of al potential participants over the phone.

Phase 1: Alpha Testing

Overview

We solicited feedback from public health and health risk
communication experts with regard to the content and wording
and how risk is expressed in the prototype. After incorporating
their suggestions, we conducted focus groups with potential
users of LDCT screening to test the usability of the prototype
as part of the decision tool’s iterative development process.
Specifically, we pretested our tool for comprehension of the
content, as well as the acceptability of the design, layout, and
messages conveyed. A total of 10 people participated in 1 of 2
focus groups. The eligible and willing participants were sent a
Web link to work through the Web-based decision aid prototype
viae-mail. All participants were asked to participatein the focus
group within the week they reviewed the decision aid. Version
1 was the product of alphatesting.

http://www.researchprotocols.org/2014/4/e78/

Data Collection

Thefocus group was conducted by atrained external facilitator
and a study team member using an interview guide devel oped
by study team members with expertise in qualitative research
and lung cancer screening decision-making (see Multimedia
Appendix 2). Focus groups were held at a venue at the UM
School of Public Health. At the focus group, individuals were
asked to complete a survey to document the demographic
makeup of the focus group participants (see Multimedia
Appendix 3). Thereafter, al participants accessed the decision
aid again on an iPad individually to refresh their impression.
After all participants in the focus group were done reviewing
the tool, the external facilitator asked questions pertaining to
the usability of the decision aid. All sessions were audiotaped,
and field notes were taken. Ten minutes before the scheduled
end of the focus group, the participants were asked to fill out
an exit survey with 4 questions (see Multimedia Appendix 4).

Analysis

Audio recordingsweretranscribed verbatim. Dataanalysistook
place simultaneously with data collection, which, in turn,
assisted in theiterative devel opment of both theinterview guide
and decision aid. Using the transcriptions and fiel d notes, a brief
report was given by the study team member present at the focus
groupsto therest of the study team. The study team then decided
what changes to incorporate into the decision aid, forming
version 1.

Phasella: Beta Testing: Self-Administered Electronic
Survey
Overview

Following a phatesting, we conducted a pilot study of version
1 of our decision aid with 60 individuas using a
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quasi-experimental design: a before-after study. This study
design is consistent with the development of adecision aid and
is an accepted method to test the effectiveness of decision aid
tools under “real-life” conditions [16,27,28]. The before-after
study will be followed by focus groups to gain further insight
into the outcomes of interest and other spontaneous feedback
about the tool in general.

Data Collection

Following a successful screen for eligibility, a participant was
invited to come to UM to complete a series of surveys
administered on acomputer by Qualtrics, an online survey tool.
In particular, a participant began with the knowledge survey
(see Multimedia Appendix 5). Thiswas followed by the pretest
demographic, lung cancer risk, and prior screening experiences
survey (see Multimedia Appendix 6); risk perception of lung
cancer and lung cancer screening (see Multimedia Appendix
7); and the decision conflict scale survey (see Multimedia
Appendix 8). This formed the “before” survey, and the
participant was automatically redirected to the website upon
clicking “submit.” The participant wasinstructed to explorethe
websitefor 10-15 minutesand on thefinal page, he or shewould
click on alink at the bottom that would redirect them to the
“after” survey. The “after” survey comprised the knowledge,
risk perception of lung cancer, and lung cancer screening; the
values clarification questionnaire (see Multimedia Appendix
9); the decision conflict scale; and the acceptability survey (see
Multimedia Appendix 10). The whole process lasted
approximately 45 minutes.

Analysis

The outcomes measured were adapted from the Ottawa Decision
Support Framework: knowledge of the benefits and risks of
lung cancer screening, acceptability [29], decisiona conflict
[30], and concordance between the USPSTF' srecommendation
and anindividual’s preference. Concordanceisabinary variable
defined as“Yes’ = 1, wherean individual prefersto get screened
(or not to get screened) and is eligible (or ineligible) and “No”
= 0 if an individual prefers not to get screened (or to get
screened) but is eligible (or ingligible). We also measured a
participant’s risk perception as recommended by relevant
literature [9]. To compare before-after outcomes, we will use
the Wilcoxon signed-rank test for continuous outcomes
(knowledge and decisional conflict) and McNemar's test for
binary outcomes (concordance and risk perception indicators).
Frequency dtatisticswill be computed for the acceptability items,
as these will be measured only in the “after” survey. The
software Stata 13 will be used to carry out all analyses[31].

Phase | Ib: Beta Testing: Focus Group

Overview

Following completion of the survey, participants were asked if
they would like to participate in afocus group to allow them to
give the study team more feedback about the decision aid they
just viewed. If the answer was affirmative, the participant was
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told that he or she could be contacted within the month to make
an appointment. They were also asked whether the decision aid
had indicated that they were €eligible for screening (based on
USPSTF guidelines) and what the risk of dying due to lung
cancer was as computed by the calculator.

Focus groups will be stratified by self-reported ligibility for
LDCT screening. Given that one of the main goals of the tool
isto increase concordance with USPSTF eligibility guidelines,
it will be useful to have specific focus groups consisting of
screen-(in)eligible individuals entirely. The aim is to have 4-8
individuals per focus group. Where possible, focus groups will
also be stratified by sex and age, given eligibility for LDCT
screening.

Data Collection

The same steps will be followed for beta testing as those used
for the focus groups conducted for alpha testing. The current
version of the interview guide can be seen in Multimedia
Appendix 11.

Analysis

Thematic analysis will be done on the data yielded from the
focus group sessions. Two study team memberswith qualitative
analysis expertise will code the data separately and compare
codes to establish the themes to be explored. A report will be
given to the rest of the team, and all members will decide what
changes to include for the next iteration of the decision aid.

Research Ethics

All study participantswill be asked to compl ete consent forms.
Specific consent for audiotaping of focus groups will also be
sought. This study was approved by the University of Michigan
Medical School Ingtitutional Review Board on 2014 June 18
(Study ID: HUM00088232).

Results

Alpha testing is completed. Beta testing is currently being
carried out. As of 2014 December 7, 60 participants had
completed the before-after study. We expect to have results by
2015 January 31. Qualitative data collection and analysis are
expected to be completed by 2015 May 31. The current iteration
of the results page with personalized risk generated by the
decision aid can be seen at Multimedia Appendix 1.

Discussion

Preliminary resultsfrom the before-after study indicate that the
decision aid improves knowledge about lung cancer screening,
decreases decisional conflict, and increases concordance
between USPSTF recommendations and the screening option
preferred by the user. Therefore, we anticipate that the decision
aid will be helpful to individualsin making informed decisions
about lung cancer screening.
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Before-after survey: acceptability.
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Abstract

Background: The negative impact of musculoskeletal diseases on the physical function and quality of life of peopleliving in
developing countries is considerable. This disabling effect is even more marked in low-socioeconomic communities within
developing countries. In Mexico, there is a need to create community-based rehabilitation programs for people living with
musculoskeletal diseases in low-socioeconomic areas. These programs should be directed to prevent and decrease disability,
accommodating the specific local culture of communities.

Objective: The objective of this paper isto describe aresearch protocol designed to develop, implement, and evaluate culturally
sensitive community-based rehabilitation programs aiming to decrease disability of people living with musculoskeletal diseases
in two low-income Mexican communities.

Methods: A community-based participatory research approach is proposed, including multi and transdisciplinary efforts among
the community, medical anthropology, and the health sciences. The project is structured in 4 main stages: (1) situation analysis,
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(2) program devel opment, (3) program implementation, and (4) program evaluation. Each stage includes the use of quantitative
and qualitative methods (mixed method program).

Results. So far, we obtained resources from a Mexican federal agency and completed stage one of the project at Chankom,
Yucatan. We are currently receiving funding from an international agency to complete stage two at this same location. We expect
that the project at Chankom will be concluded by December of 2017. On the other hand, we just started the execution of stage
one at Nuevo Ledn with funding from a Mexican federal agency. We expect to conclude the project at this site by September of
2018.

Conclusions: Using acommunity-based participatory research approach and amixed method program could result in the creation
of culturally sensitive community-based rehabilitation programsthat promote community devel opment and decrease the disabling

effects of musculoskeletal diseases within two low-income Mexican communities.

(JMIR Res Protoc 2014;3(4):e57) doi:10.2196/resprot.3604
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Introduction

Musculoskeletal Diseases and Disability

Muscul oskeletal diseases are highly prevalent in communities
of many developed and developing countries, resulting in
important health problems for individuals and society [1-4].
Many epidemiological studies performed in devel oped countries
have found high levels of disability and work absenteeism
among people who suffer musculoskeletal disorders [5-8].
Furthermore, disability produced by musculoskeletal pain has
a negative impact on the social and emotional well-being of
people [9], especidly in the older adult population [10].

The negativeimpact of muscul oskeletal diseases on the physical
function and quality of life of people is more marked within
developing countries[11]. This could be linked to observations
that increased disability isassociated with lower socioeconomic
levels [12,13]. A large epidemiologica study conducted in
Mexico reported that the prevalence of musculoskeletal pain
was 26%, which was associated with 13% of physical disability
[14]. Thisstudy also found significant differencesin the regional
prevalence of musculoskeletal pain and its causes across the
country, implying the influence of different cultural,
socioeconomic, and demographic factors within each
geographical location [14].

In the Mexican northern state of Nuevo Ledn, the prevalence
of osteoarthritis is 17% [15], while the estimated national
prevalence is 10.5% [14]. This shows that osteoarthritis is an
important health problem for this region. In the southern state
of Yucatén, the existence of chronic musculoskeletal diseases,
such as osteoarthritis, back pain, and rheumatoid arthritis,
produces a 6% prevalence of disability negatively affecting the
life of the peopleliving in thisregion [16,17]. Asaresult, there
isagrowing interest in designing community-level interventions
directed to decrease the muscul oskel etal -rel ated disability within
these Mexican regions.

Rehabilitation I nterventions

Specifically, the health professionals of the University Health
Center of Nuevo Ledn (UHC-Nuevo Ledn) have a particular
interest in addressing the hedth problems posed by
muscul oskeletal diseasesin their community. The UHC-Nuevo
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Lednisaprimary health care program run by the Autonomous
University of Nuevo Ledn that provides health services to a
large community of low socioeconomic level. On the other
hand, the Latin American Group for the Study of Rheumatic
Conditionsin Indigenous People (Grupo L atinoamericano para
el Estudio de Enfermedades Reumaticas en Poblaciones de
Origen, GLADERPO) isinterested in creating interventionsfor
decreasing the disabling effects of musculoskeletal diseasesin
amunicipality called Chankom, whichisan underserved Mayan
community located in the state of Yucatan. Conseguently, these
two groups are looking to design rehabilitation interventions
aimed to address the muscul oskel etal-related disability within
their communities of interest.

Rehahilitation is defined as an “enabling” process aimed at
reversing the “disabling” effects of a pathological condition
[18] or a social situation [19]. This process involves efforts
directed both at the persons and their environments, allowing
them to get “ back on track” with their lives and to achieve equal
opportunities to participate in their desired socia roles [20].
Thereis evidence that rehabilitation is effective at reducing the
burden of disability, enhancing opportunitiesfor disabled people.
This results in an improvement of quality of life to the extent
that the United Nations and the European Board of Physical
and Rehabilitation Medicine consider “ accessto rehabilitation”
as ahuman right [21,22].

Particularly, rehabilitation interventions have proven effective
to decrease pain and improve physical function with people
suffering from rheumatologic diseases [23]. Nevertheless, in
Mexico only 1.7% of the people who suffer from
musculoskeletal  diseases receive rehabilitation  [14].
Consequently, there is a need to develop community
rehabilitation programs directed at decreasing the disabling
effects of musculoskeletal diseases in both the community
served by the UHC-Nuevo Ledn (community-UHC-Nuevo
Leodn) and the Mayan community of Chankom.

Community-Based Rehabilitation and
Community-Based Participatory Research

The concept of community-based rehabilitation (CBR) has
evolved over 30 years of community work, mostly in devel oping
countries. CBR started as an approach of biomedical service
and gradually progressed to a “human-rights’ approach
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supporting community development [24]. Therefore, this
approach is now defined as acommunity devel opment strategy
for the social inclusion of people with disabilities through the
equalization of opportunities[25]. Duetoits participatory focus
it has been proposed that CBR is a“ democratic tool for social
change’ [26].

Nevertheless, there have been some limitationsin the application
of the CBR approach worldwide, whichinclude alack of cultural
sensitivity [24]. Cultural sensitivity refers to the ability to
accommodate a specific culture [27], and successful community
programs address this by including the knowledge, beliefs, and
values of thetarget community [28]. Therefore, CBR programs
should be culturally sensitive; in other words they need to be
developed with primary consideration of the beliefs, perceptions,
and values of the culture of the community where they will be
implemented.

The concept of cultural sensitivity obtains significant relevance
when dealing with very different communities, as in the case
of the community-UHC-Nuevo Ledn and Chankom. The 5
community health centersthat form the community-UHC-Nuevo
Ledn provide care to 52 urban neighborhoods (approximately
140,000 persons). The entire population of this community
speaks Spanish and belongs to a low to middle-low
socioeconomic level. On the other hand, the community of
Chankom Municipality has 4340 inhabitants spread across 11
small rural settlements or commissariats. The majority of
Chankom’s population speaks Mayan and lives in very high
levels of poverty. Given the sociocultural differences between
these two communities, it is essential to adopt the concept of
cultural sensitivity, and not to take a“ one sizefitsall” approach
for the development of the CBR programs.

Another important limitation of the CBR approach is the lack
of formal research and scientific evaluation of its goals and
processes [24,29-31]. Culturally sensitive CBR programs can
be achieved through a “full and effective participation of the
community” [25]. Consequently, participatory research strategies
could represent a viable alternative to do research on CBR.
There is one strategy, the community-based participatory
research (CBPR), which has been proposed as an optimal
method to devel op culturally sensitive community-based health
programs|[32]. Thisstrategy is part of the“ participatory action”
research that conceptualizes reality asformed by objective and
subjective perspectives. Perspectives are historically constituted
and reconstituted by human agency and socia action, which
implies a need to establish a dialectic relationship among
different forms of knowledge production [33]. As aresult, the
CBPR approach involves the use of different quantitative and
qualitative strategies to generate knowledge, which then can be
used to address community needs [34,35].

CBPRisbased on thefollowing principles: (1) acknowledgment
of the community as a unit of identity, (2) development of
community strengths and resources, (3) promotion and
facilitation of equitable and participatory partnerships with
community members in all phases of research, (4) promotion
of colearning and capacity building for al partnership members,
(5) achievement of balance between knowledge generation and
intervention for the mutual benefit of all partners, (6) focus on
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relevant problems for the community, (7) use of iterative and
cyclical processesin all research, (8) involvement of al partners
in the local and global dissemination of results, and (9)
establishment of long-term commitment with partnership
sustainability [32]. The application of these principles can result
in knowledge that is owned by the community and is useful for
the design, implementation, and evaluation of community
interventions [32,35].

The use of CBPR strategies has resulted in increments of
community capacity and positive effects on community health
[36]. In Latin America, thereisalong history of health-program
development efforts through social participation, which have
repeatedly failed to achieve all their goals[37]. Lessons|earned
from these experiences suggest that collaborative efforts
established between communities and nongovernment
institutions, such as universities, are an efficient way to solve
immediate health issues, improve resource utilization, and raise
social and political awareness [37]. In consequence, a CBPR
strategy that includes alliances between community and
academic institutions could be effective, producing structured
socia participation to solve disability related problemsin the
community-UHC-Nuevo Ledn and the Municipality of
Chankom.

Main Intention and Objective

It has been stated that what really defines asocial participation
approach are the intentions and meanings given to the actions
conducted by the people involved in it, and it is extremely
important to be transparent about the intentions of using such
aresearch strategy [38]. Themain intention of thisproject isto
organize and empower communities to develop a culturaly
sensitive CBR (csCBR) program in partnership with academics.
This partnership will seek to form alliances with government
and nongovernment institutions in order to ensure the success
and continuation of the program. The csCBR program will aim
to reduce the disabling effects of musculoskeletal diseases
through supporting the efficient use of resources available in
the communities and promoting micro and macro social changes.

The main objective of this protocol, which we named
Community Based Rehabilitation for Low Income Communities
Living With Rheumatic Diseases (CONCORD), isto develop,
implement, and eval uate csCBR programsto decrease disability
of people living with musculoskeletal diseases in the
community-UHC-Nuevo Ledn and the Municipaity of
Chankom. The hypothesis of this project is, “ The execution of
a CBPR strategy that permits a fusion of global and local
knowledge will result in the creation of csCBR programs that
will promote community devel opment, thereby increasing social
integration of disabled people with musculoskeletal diseases
living in the communities of interest”.

Theoretical Approach

The theoretical approach of this research project aligns with a
social constructivist worldview, assuming that a successful CBR
program can be developed through the construction of “new
knowledge”. This new knowledge results from the “fusion of
horizons’ [39] between global knowledge (scientific/academic)
and local knowledge (community beliefs and values). The new
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knowledge will be supported by community and academic
members and will permit the definition of actions to facilitate
its use for the benefit of the community. These actions will be
structured asacomplex intervention [40] in theform of acsCBR
program and will involve collaborations with representatives
of social and health policy institutions. In addition, we will use
critical analytic approaches to disclose and resolve conflicts of
power innate to every participatory action project.

Methods

Resear ch Strategy and M ethodology Overview

The CBPR strategy in this project will include a multi and
transdisciplinary effort that involves a diadogic relationship

Loyola Sanchez et a

between medical anthropology and some health sciences such
as rheumatology, epidemiology, rehabilitation, nursing, and
primary health care. Following the 2010 World Health
Organization (WHO) guidelines for the development of CBR
programs [41], this project is structured in four main stages
(Figure 1 shows these stages). Methodologically, this project
is conceived as a mixed method program, which involves the
use of quantitative and qualitative methodsin all its stages[42].
Following isadescription of the main methodol ogical elements
that constitutes each of these stages. Differences on how each
stage will be conducted in each of the communities of interest
will also be noted.

Figure 1. The“Community-Based Rehabilitation for Low Income Communities Living With Rheumatic Diseases (CONCORD)” protocol.
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Stage One: Situation Analysis

Objectives

This stage will be undertaken over a 6-month period with the
objectives of: (1) generating knowledge about the physical
function problems produced by musculoskel etal diseasesin the
target communities; and (2) understanding the specific contexts
in which these problems occur within each community. To
achieve these objectiveswewill conduct an epidemiol ogic study
in parallel with an ethnographic study.

Epidemiologic Study

This will be a“pure quantitative” study [42] with the specific
objectivesof: (1) assessing the preval ence and factors associated
with musculoskeletal diseases development and progression in
both communities of interest; and (2) evaluating the impact of
musculoskeletal diseases on the physical function and health
status of the people living in both communities. We expect to
understand the impact of musculoskeletal diseases within the
communities and to identify the presence of potentialy
modifiable factors to prevent or decrease disability.

http://www.researchprotocols.org/2014/4/e57/

This will be an observational, cross-sectional, survey-based
study. Due to the different population sizes, in Chankom we
will conduct a census of al adults (=18 years old) living in the
community; whereas in the community-UHC-Nuevo Ledn we
will obtain a multistage probabilistic sample of 1516 adults
(considering a precision of 3%, a 95% confidence level, an
estimated osteoarthritis prevalence of 20%, observed in Nuevo
Ledn State, and the sample size adjustment recommended for
multistage sampling procedures) [43]. The primary sampling
unit of the probabilistic sampling will be neighborhoods served
by the UHC-Nuevo Ledn. The secondary sampling unit will be
blockswithin selected neighborhoods, and thetertiary sampling
unit will be households within selected blocks. All procedures
will be performed using arandom-start systematic proportional
sampling procedure. In order to control for within-household
homogeneity, we will only survey one person per household.

The survey procedure will be structured following the
Community Oriented Program for the Control of Rheumatic
Diseases (COPCORD) methodology [44]. The COPCORD is
a screening strategy to detect rheumatologic disorders in the
community and has proven to be effective when used in Mexico
[45]. Briefly, the survey consists of a questionnaire designed
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to explore the presence of joint pain, stiffness, and inflammation
along with factors associated with musculoskeletal diseases,
physical activity, physical function, and health status.

Physical activity will be assessed using the well validated
M exican-Spanish version of the Rapid Assessment of Physical
Activity questionnaire [46,47]. Health status will be evaluated
through directly asking the participant, “How have you been
with your illness?’, and physical function will be measured
through the Health Assessment Questionnaire Disability Index
(HAQ-DI). This questionnaire, which has shown good
psychometric properties when applied to people with
musculoskeletal chronic diseases [48], is available in Spanish
[49] and has been validated within the Mexican population
[50,51]. The survey will also include a socioeconomic
assessment including education, income, home characteristics,
and commodities.

Trained personnel will administer the survey to both
communitiesin person. In the case of Chankom, across-cultural
adaptation of the instrument to the Mayan language was
conducted [52]. A trained general physician will assessall adults
that reported any musculoskeletal symptoms at their homes
using standardized criteria for the diagnosis of rheumatologic
diseases. A specidist (rheumatologist or physiatrist) will confirm
all casesidentified with rheumatol ogic diseases.

The specialist will conduct a thorough medical assessment of
all confirmed cases. This assessment will include radiographic
evaluation, medical history, and physical examination with the
objectives of evaluating the impact of disease on physical
function and the presence of factors for functional decline and
disease progression.

Physical function will be evaluated according to Glass s tenses
of “human functioning” [53]. These tenses are: (1) “enacted
tense” or performance of meaningful activities within life
context; (2) “hypothetical tense” or perceived capacity to do
predefined activities; and (3) “ experimental tense” or capability
to do activities in standardized conditions. Performance of
meaningful activities will be evaluated by self-report of main
housework, work, and leisure activities, including an assessment
of the concept “preclinical disability”. Preclinical disability
refers to the state in which, in spite of no interruptions in the
execution of regular activities, there is a modification of the
way and/or the frequency in which these activities are performed
[54]. Perceived capacity to do predefined activities will be
assessed using the HAQ-DI, described above. Finally, capability
to do activities in standardized conditions will be evaluated
through the 6-minute walk test (6MWT) and the functional
dexterity test (FDT). The 6MWT measures the distance an
individual can walk during 6 minutes on a hard, flat surface
[55], and has shown good test-retest reliability when used with
people with musculoskeletal conditions such as osteoarthritis
[56,57]. The FDT evaluates the ability to use the hand for
“functional daily tasks that require 3-jaw chuck prehension
between the fingers and the thumb” [58] and has shown good
intraand interrater reliabilitiesand construct-validity in diverse
pathologic conditions of the hand [59].

A member of the research team will perform periodic screenings
to ensure the quality of the database. We will estimate
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descriptive statistics (central and dispersion estimates). In the
case of the community-UHC-Nuevo Ledn, wewill also estimate
95% confidence intervals correcting for the three-stage
sampling. We will use linear and logistic regression models to
evaluate the factors associated with disease presentation and
with impact on health and physical function utilizing specialized
statistical software (STATA version 12).

Ethnographic Study

This “pure qualitative” study [42] will be conducted over 6
months, in parallel with the epidemiologic study, with the
objective to produce an ethnographically informed report on
the “explanatory models of illness’ within the
medical-anthropological “health systems” [60] of Chankom and
the community-UHC-Nuevo Ledn. Explanatory models of
illness refer to the different narratives present on the causes,
manifestations, trajectories, and treatments of disease, whereas
the medi cal-anthropol ogical health systemsinclude the popular,
traditional, and professional contexts in which hedth is
conceived [61].

We will conduct a study from the perspective of ethnography
[62]. This implies the conducting of fieldwork where
anthropologists and other researchers-in-training will livein or
close by thetarget communities. Given the high rates of violence
registered in Nuevo Ledn during the last few years, we will
conduct preliminary in-depth interviews and focus groups with
community leaders and health providers of the UHC-Nuevo
Lednto ensurethat it is safefor aresearcher toliveinthisarea,
and in caseit isnaot, to define alternative strategies to complete
the planned fieldwork.

Thefieldwork will include purposeful sampling of key persons,
activities, socia and familiar events, and documents. Key
persons will include: (1) community members who have
musculoskeletal diseases involving different body regions; (2)
community leaders involved in community development
activities; (3) representatives of health professionals involved
in the care of people with musculoskeletal diseases in these
communities; (4) representatives of health providers not
officially recognized by a professional association (eg,
bonesetters, masseurs, etc); (5) representatives of the local
government; and (6) representatives of social devel opment
institutions (state and nongovernmental). These personswill be
interviewed through informal and formal (in-depth interviews
and focus groups) techniques.

Wewill perform participant and nonparticipant observations of
individual’s activities (eg, occupation) and social, familial,
cultural, and provincia events. These observations will be
chosen according to their relevance to the musculoskeletal
disability problematic within each community. Finally, we will
obtain written documents that are relevant to understand the
problem of musculoskeletal disability within each community
(eg, local disability laws, social welfare rules, clinical practice
guidelines, advertisements, etc).

All activities in Chankom will be conducted using Mayan
translators who are fluent in Spanish and Mayan languages and
are recognized by the community as members of their own.
Access to each community will be negotiated with community
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leaders and local authorities. Data will be recorded by the use
of field notes and audiotape recorders. We will aim to achieve
thematic and/or theoretical saturation [63]. All data will be
transformed to written electronic format and will be organized
and managed using specialized qualitative data software
(Hyperresearch, version 3.5.2).

Datawill be analyzed and interpreted by the research team. The
team will work on concept generation, typology development,
and execution of comparative strategies. Constant reflection
about team members emotions and prejudices that emerge
while conducting the fieldwork will be executed. Data analysis
and interpretation will be done through a continuous cycle of
analysis-interpretation-reflection. The analysis-interpretation
phase will feed into the data acquisition phase; hence they will
occur smultaneously. An iterative ana ytic-interpretative process
will be useinwhich theoretical ideaswill be used to make sense
of data and the data will be used to change theoretical ideas
[64]. All analytic, interpretative, and methodological decisions
will be carefully registered as memoranda within an audit trail
book.

Completing this ethnography will help us understand the
disability problematic caused by musculoskeletal disordersin
the communities of interest. This study will alow the
identification of barriersand facilitatorsfor the optimal function
of the population who suffers from muscul oskeletal diseasesin
Chankom and the community-UHC-Nuevo Ledn. Understanding
the local culture and the native perspective on the causes,
management, impact, and prognosis of muscul oskel etal diseases
will help us define better the problematic related to
muscul oskeletal diseases within the communities. In addition,
knowing the communities' local, regional, and national social
structures along with their functional dynamics will orient us
on how to proceed during the following stages of the project.

Stage Two: Program Development

Objectives

Thisstage will take 12 monthsto complete and hasthefollowing
objectives. (1) to organize the communities and form a
partnership among these and members of academia under the
principles of equity and mutual respect; (2) to definethe priority
problems related to the disabling effects of musculoskel etal
diseases, and to identify possible solutions to these problems;
and (3) to define the components of the csCBR program along
with the necessary actions to implement them, assuring the
necessary resources to execute them. This stage will follow a
“qualitative dominant” methods perspective [42] being
composed of three main and sequentia activities: (1) community
organi zation and partnership formation; (2) evidence assessment,
merging, and summary; and (3) stakeholder deliberation. In
addition, an anthropologist will conduct ethnographic work
including nonparticipant observations and in-depth interviews
on all these activities in order to produce a reflective-critical
analysis from amedical anthropology perspective.

Community Organization and Partnership Formation

Wewill present theinformation gathered during theinitial stage
of this project to the community through the organization of
community meetings at different strategic locations. During

http://www.researchprotocols.org/2014/4/e57/

Loyola Sanchez et a

these meetings we will form 2 types of committees labeled as
“first-level” or “second-level” committees. In Chankom, we
will hold 11 meetings, one at each commissariat, and in the
community-UHC-Nuevo Ledn wewill conduct 5 meetings, one
at each of the health care units that form this center. These
information meetings have the goal of creating awareness about
the disabling effects of the musculoskeletal conditions explored
within these communities. By the end of each meeting we will
ask the community to choose 4 personsto congtitute afirst-level
committee. A person from each of these first-level committees
will participate in the second-level committee. There will be
only one second-level committee, which includes representatives
of al the strategic locations within our target communities (11
in Chankom and 5 in the community-UHC-Nuevo Leon).

The second-level committee of each community will belegally
congtituted as a “civil association”. This will be important for
allocating and requesting financial resources, becausein Mexico
most government and nongovernment institutions can only serve
organizations of this kind. The second-level committee will
directly interact and work with representatives of the academic
institutionsinvolved in this project. During the first meeting of
all committees, the members will define their roles as well as
the rules for collaboration in relation to the processes of
communication, decision making, and conflict resolution. We
will use a nominal group technique, which is a group
decision-making method, based on procedures for ideas
exposition, discussion, and ranking that allows everyone's
opinion to be taken into account, reaching the best possible
solution that is constituted by a mixture of all group members
ideas [65].

The second-level committee and the academicswill bein charge
of all methodological and administrative decisions for the
project, asthey will take on therole of the principal investigator.
All decisionstaken within this partnership between communities
and academia, from now on referred to as “the partnership”,
will be the result of an ongoing analytic-interpretive-consensus
process. In addition, the information and decisions generated
within the partnership will be disseminated to the community
viathefirst-level committees. In the sametoken, the community
will be able to communicate with the second-level committee
and academics through the first-level committees.

Evidence Assessment, Merging, and Summary

Thefirst task for the partnership and the first-level committees
will beto definethe priority problemswithin their communities.
The groups will use the knowledge generated during stage one
of this project and the elements described by the WHO CBR
matrix [41]. Priority problems refer to those issues that need to
be urgently solved in order to decrease the disabling effects of
musculoskeletal  diseases a  Chankom, and the
community-UHC-Nuevo Ledn. These issueswill be organized
and structured according to their main content in: (1) health,
(2) education, (3) livelihood, (4) socia, and (5) empowerment
problems. The prioritization of problemswill be based on their
impact on the community’s health and physical function. We
will then think about possible solutions using both, the
communities’ social and cultural knowledge (local evidence)
and the knowledge generated within the “ scientific-academic”
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world (global evidence). These ideas will redefine community
priority problems based on the cost, benefit, and effortsrequired
to implement them.

Theglobal evidence assessment will largely be the responsibility
of the academic partners. This will be accomplished by
combining the methodol ogy for “ overview of reviews’ proposed
by the Cochrane Collaboration [66] and the “evidence
assessment” approach proposed by the “Grading of
Recommendations A ssessment, Development and Evaluation”
group [67]. Once processed, this evidence will be formatted
into a fourth grade level of comprehension, so every member
of the partnership and committees can understand it. Following
this, the partnership will merge both local and global evidences
in order to construct a plan to solve the disabling problems
posed by musculoskeletal diseases in the communities.
Therefore, it is expected that this plan will be both solid, in
relation to its scientific foundation, and sensitive to the cultural
and socid realities of each of the target communities.

Priority problems and the plan to attend them will be defined
and written asan evidence brief (ie, adocument that summarizes
how the available evidence pertainsto apressing problem, select
options for addressing the problem, and key implementation
considerations). Thisevidence brief will be structured following
the ideas developed by the McMaster Health Forum [68,69],
along with ideas from the “scenario planning” strategy for
organization planning [ 70]. These briefswill include: (1) aclear
description of each problem including its context; (2) a
description of possible individual, community, programmatic,
and systemic solutionsto address each problem through the use
of different scenarios; (3) a description of expected outcomes
(benefits, costs, and harms) for each scenario; (4) a simple
description of the grade of uncertainty behind the expected
outcomes of each scenario; (5) adescription of possible barriers
for the implementation of each possible solution; and (6) aclear
description about the sources from which the information of
the possible solutions and scenarios came.

Stakeholder Dialogue

The components of the csCBR program will be defined using
the principles of the Communicative Action Theory, which
assumes that communication aimed at reaching agreement is
the base from which to coordinate the activities of social change
[71]. Consequently, we will create a space for communication
or forum to convene a stakeholder dialogue to support action
for improving heath outcomes through collective problem
solving by different key decision makers. The stakeholder
dialogue will be conducted based on the methods devel oped by
the McMaster Health Forum [72]. In addition, we will attempt
to achieve an “unforced consensus’ [33], a goal not usualy
targeted by these kinds of forums. This consensus will be
fundamental to assure the execution and sustainability of the
csCBR program.

Key decision makers are defined as those knowledge userswho
are able to influence the decision-making processes of their
respective areas. The partnership will identify key decision
makers using the information gathered during the previous stage
and substages of the project. We anticipate that identified key
decision makers will represent at least one of the following
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areas: (1) traditional medicine, (2) professional health care, (3)
government and nongovernment social welfare, and (4) health
policy. During this part of the project we will intend to form an
aliance with these key decision makers in order to create
commitments that will ensure human and materia resources
for the execution of the csCBR program, independently from
resources of this research project. We will recognize these key
decision makers as “powerful allies’, based on the privileged
position of power they held within their respective areas.
Potential powerful alies will be invited to participate in the
stakeholder dialogue through letters and person-to-person
invitations.

The dialogue will be conducted over the course of severa
sessions in which participants will gather in a neutral, public
location to talk about the information described in the evidence
brief. A neutral facilitator, who will ensure a respectful and
equitable communication among participants, will moderate
the stakeholder dialogue. Thisfacilitator will beresponsiblefor
all participants having the same chance to express their views
during the dialogue. The final products from the stakeholder
dialogue will include a dialogue summary (ie, a distillation of
the key themes and insights that emerged during the dialogue)
and the formation of a complex csCBR program composed by
different components or actions along with a clear description
of their respective expected outcomes. It isanticipated that these
actionswill includeindividual, community, and societal targets.

The components of the csCBR program will be defined through
a nonforced consensus achieved through a process agreed on
by all participants at the beginning of the dialogue. Once the
dialogueis completed, the csCBR program will be written, and
the resulting document will be shared with al participants in
order to assureitsfidelity in relation to what was agreed during
thedialogue. Agreementswith powerful alieswill be confirmed
and clinched by signing letters of commitment. This strategy
aimsto favor the long-term sustainability of the csCBR program
within each targeted community.

Stage Three: Program I mplementation

This stage will be completed over 6 months following a
“quantitative dominant” approach [42]. The stage involves
conducting a pilot test of the CBR program developed during
stage two, and theimplementation of animproved CBR program
in the two communities of interest. The pilot test will help in
identifying barriers and facilitators for the program’s
implementation, allowing corresponding program adjustments.
All partnership memberswill contribute to the design, execution,
and interpretation of the results of this stage.

We will choose 1 strategic site at each community (ie, 1
commissariat in Chankom and 1 hedth center of the
UHC-Nuevo Lebn) toimplement the csCBR program designed
during stage two of this protocol. An anthropol ogist will assess
the operational aspects of the csCBR program using
nonparticipant observations, informal interviews, in-depth
interviews, and focus groups. This qualitative information will
be used to design two questionnaires to evaluate the presence
of facilitators and barriersfor theimplementation of each of the
components of the csCBR program in the community. There
will be one questionnaire designed for users of the program and
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another one for personnel involved in the program’s execution.
Trained interviewers will apply the questionnaires to all
participants of the pilot test through home visits, visits at
jobsites, or telephone calls.

Qualitative data will be analyzed and interpreted by the
anthropologist and some members of the partnership using
content and thematic analysis techniques. This analysis then
will be presented to al partners to decide the content of the
guestionnaires. We will use descriptive statistics to rank the
frequency of facilitators and barriers observed during the pilot
test. The partnership will use thisinformation to make decisions
about relevant changes to the original csCBR program and to
elucidate implementation strategies aiming to improve its
successful implementation in the community. Once changes
have been made, we will proceed to implement the updated
cSCBR program in both communities.

Stage Four: Program Evaluation

This stage will last for 18 months following a “pure mixed
methods” approach [42] implying the simultaneous execution
of quantitative and qualitative methods, each one producing
results that will converge in a complete explanation of the
researched phenomenon [73]. The objectives of this stage are:
(2) to understand which components of the csCBR program are
more effective, and what are their mechanisms of action; and
(2) to evaluate the impact of the csCBR program on the
functioning and quality of life (QoL) of the people living with
musculoskeletal  diseases in Chankom and the
community-UHC-Nuevo Ledn. This stage will allow us to get
acompl ete explanation and understanding about the impact and
mechanisms of action of the csCBR program devel oped.

Quantitative methodswill consist of alongitudinal, prospective,
and comparative pre/post intervention observational design.
Qualitative datawill be gathered through ethnographic fiel dwork
to understand the dynamics and mechanisms of action of each
of the csCBR program components. The ethnographic work
will also inform quantitative findings about the impact of the
program on functioning and QoL.

The quantitative sampling strategies will vary between our two
target communities. In Chankom, wewill include all the people
enrolled in the CBR program together with a sample of people
with equivalent ethnic, cultural, and socioeconomic
characteristics, who live outside Chankom and have not been
exposed to the program (control population). In the
community-UHC-Nuevo Ledn, we will assemble a random
probabilistic sample of people with musculoskeletal diseases
who are involved in the CBR program, and an equal sample of
people with osteoarthritis living in a community with similar
socioeconomic  and cultural characteristics as the
community-UHC-Nuevo Ledn, but that has not been in contact
with the program (control population). Quantitative results of
stage one will provide us with the information needed to
calculate appropriate sample sizes. The ethnographic work will
require purposeful sampling of people who participated in
activities that were implemented in the CBR program for at
least 3 months, in both target communities. Thiswill assurethat
sufficient experience with the program’s processes and activities
has been accumul ated.
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For the quantitative part, we will take baseline measurements,
prior to the implementation of the program, and follow-up
measurements every 6 months (4 measurements in total until
18 months) in both the target and control populations. Subjects
of the control populations will be identified using the
COPCORD screening methodology described in stage one of
the project. We will measure: (1) 3 different tenses of physical
function [53]; (2) QoL; and (3) outcomes related to each
component of the csCBR program, whatever these may be.

As aready mentioned, we anticipate that the csCBR program
will include interventions at different levels, from the personal
to the institutional level. In consequence, outcomes will be
defined and measured according to the theoretical understanding
of each level.

Hypothetical functioning will be measured through the WHO
Disability Assessment Schedule 2 (WHODAS 2.0). The
WHODAS 2.0 isageneric health-related disability assessment
with excellent psychometric properties and was created through
an extensive multicultural effort [ 74]. Experimental functioning
will beevaluated using the 6BMWT and the FDT. Both tests have
shown excellent psychometric properties in muscul oskeletal
disease populations [57,59]. Enacted functioning will be
measured subjectively through the Patient-Specific Functional
Scale, which has shown excellent validity and reliability
properties when applied in musculoskeletal-related pain
populations [75], and semiobjectively using self-report,
nonparticipant observations, and videos. QoL will be assessed
through the WHO QoL Instrument. This instrument was
developed through a multicultural collaboration and has been
used with different populations, including older adults, showing
excellent reliability and validity properties [76]. All
guestionnaires will be translated and culturally adapted to the
Mayan language.

The ethnographic fieldwork will be conducted by a medical
anthropologist and will include participant and nonparticipant
observations, in-depth interviews, and focus groups. These
qualitative methodologies will be conducted to understand the
mechanisms of action of the different components of the
program, along with their respective positive and negative
aspects. In addition, the fieldwork datawill help usinidentifying
relevant effects of the csCBR program, which can be measured
guantitatively.

We will include descriptive and inferential statistic techniques
to analyze the quantitative data. Inferential techniques will
include multilevel modeling to explore effect modifiers on the
outcomes of interest at different levels (eg, municipality,
commissariat, or household levels), including between-group
comparisonsamong target and control populations. Wewill use
the statistical software STATA version 12. Ethnographic data
will be analyzed following an analytic-interpretative-reflexive
strategy from a medical anthropology perspective. These
analyses will be further enriched by discussions with the
partnership. All analytic and methodological decisions will be
carefully registered in an audit trail. The results of this stage
four will support decision-making processes within the
partnership, allowing planning and conducting of a new
situational analysis, thus completing the cyclical nature of the
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project (seeFigure 1). The cyclical nature of this project implies
that the csCBR program’'s componentswill be constantly refined,
and the outcomes expected by their implementation will be
obtained after the execution of several cycles.

Results

The complexity of this project poses challenges for obtaining
funding. Funding agencies in the developing world lack
awareness of the need for this type of project and knowledge
about the use of mixed methodologies. As such, we used
different strategies for communicating the methods of the project
to different audiences. In addition, we have applied for funding
at diverse agencies, asking separate support for conducting the
different parts of the project.

So far, we obtained resources from a GLADERPO study,
founded by a Mexican federal agency, and completed stage one
of the project at Chankom. We are currently receiving funding
from an international agency to complete stage two at thissame
location. We expect that the project at Chankom will be
concluded by December of 2017. On the other hand, we just
started the execution of stage one at the community-UHC-Nuevo
Ledn with funding from a Mexican federal agency. We expect
to conclude the project at this site by September of 2018.

Discussion

An Alternative Approach

This project represents an aternative approach for developing
¢sCBR programsfor low-income communities. Thisalternative
considers both the research and the practice involved for the
creation and execution of this type of program, and follows a
participatory research approach. The main theoretica
assumptions that give foundation to this project are: (1) a
partnership between the community and academia is ideal,
because they have different, noncompetitive, but yet
complementary agendas (communities are more interested in
their social development and well-being, while academia is
more interested in producing and disseminating knowledge);
(2) it is possible to construct new knowledge from the fusion
of horizons between the community and academia; (3) reaching
agreement through communi cative practiceswill result in actions
that promote social change; and (4) it is possible to build,
understand, and evaluate complex multilevel interventions
through the application of quantitative and qualitative methods.

The primary motivation behind this project is a need for
interventions directed to reducing musculoskeletal-related
disability identified by health professionals and academics. This
need was informed by diverse experiences of professionalsand
researchers interacting with disabled people in low-income
communities. Therefore, this project is the result of a genuine
real life concern about the lack of socia justice present in the
lives of people living with musculoskeletal diseases in low
socioeconomic geographic locations.

Historically, the development of CBR programs within
devel oped and devel oping countries have presented somei ssues.
Theseissuesinclude the “one sizefitsall” strategy that is used
to build such programs without considering the gap between
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what is needed and what is available within acommunity [77].
Thisis linked to the fact that many CBR programs have tried
to import the model of “hospital rehabilitation care” directly to
the community [31], resulting in “disempowering” practices
[78] that aim to empower individual swithout addressing “ social
inequalities’ [79].

Our approach to csCBR program development acknowledges
such problems and triesto address them through the application
of a mixed method program that is “cognizant, appreciative,
and inclusive of local sociopolitical realities, resources, and
needs’ [42]. This means that each community has to be
considered as a unique entity and a general approach to build
¢csCBR programs should incorporate efforts for adaptation to
local contexts. In addition, we are proposing a grass-roots
approach through the CBPR strategy. Instead of empowering
individuals, this approach will aim to redistribute power,
equalizing it between members of the community and academia.
We believe that this strategy will counteract the inequality
produced by the“ charity model” [25,26] adopted by thewelfare
state of Mexico. In other words, instead of using the CBR
program as a “band-aid” approach for solving immediate
community problems[25], we aretrying to promote the creation
of demacratic actions towards social change.

Projects of thisnature will alwaysbe at risk of generating power
imbal ances between the members of the partnership and between
the partnership and the powerful allies. This is why we are
incorporating a rea transdisciplinary collaboration, which
involves the community and representatives from the health
and socia sciences. The work performed by the social
scientist(s) within each stage of the project will help to disclose
power imbalances, induce reflection about them, and remediate
power differentials over time. Thiswill also helpto giveasense
of ownership of the CBR program to all participants within the
partnership and to make the collaboration with powerful allies
more efficient.

Another substantial issue, registered during the development
of CBR programs, isthe lack of proper research and evaluation
of the effects that these programs have on the disablement
process within communities [41]. It is evident that evaluating
thesetypes of complex interventionsis conceptually chalenging.
Using thetraditional randomized controlled trial (RCT) approach
is not feasible because of its lack of in-depth examination of
the social, cultural, and organizational factors that could
influence outcomes [80]. In addition, it is almost impossible to
use randomization procedures within the real life situationsin
which CBR programs are implemented [80]. Finaly, the
information gathered through an RCT does not alow the
capturing of the interactions between the individuals and their
socia and physical environments [80].

Our approach to the problem of evaluating CBR programsisto
incorporate mixed methods research, in which both qualitative
and quantitative methods are executed either in sequence or in
parallel [42]. This implies the execution of quantitative and
qualitative techniques, each one producing results that either
will inform one another or will converge on a complete
explanation of what is researched [73].
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We opted for an ethnographic approach, due to our need for
understanding the knowledge, values, and emotions towards
musculoskeletal disability of people living in low-income
communities within their natural settings. On the other hand,
we are taking a quantitative prospective and observational
approach, which will allow the use of powerful statistic tools
such asmultilevel analysis[81]. In addition, we are considering
executing some cost-effectiveness analysesto inform the policy
arena. However, at this point we would rather wait until the
partnerships are well established to make decisions on how to
proceed about cost analyses in the project.

Differences Between Communities

There are important  differences  between  the
community-UHC-Nuevo L edn and the community of Chankom.
These differences have methodological and organizational
implications. Nuevo Ledn's community is 100% urban, while
the Mayan community of Chankom is completely rural. This
situation influences the type and consequences of existing
disabling situations within these communities. The
community-UHC-Nuevo Ledn isimmersed in one of the most
violent Mexican States, while Chankom is situated in the least
violent state of Mexico, Yucatan. This could have many
repercussions on the feasibility of conducting real ethnographic
work in Nuevo Ledn because of the need for the researcher to
livetherefor aperiod of time. A solution could beto locate and
involve local social scientistsin that area. In addition, there are
important differences between communities in relation to size
and spoken language. Chankom is a small indigenous
community with little more than 4000 individuals who mostly
speak Mayan; meanwhile, community-UHC-Nuevo Ledn has
more than 140,000 Spanish-speaking individuals. This will
require constant translation efforts and the use of a significant
amount of human resources. Differences between our target
communitieswill allow usto compare between sites, advancing
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our understanding of the methodology required to conduct this
type of project.

Another important difference between the sitesinvolved in this
project relates to the status of their local health structures and
community organization development. The
community-UHC-Nuevo Ledn hasastrong local primary health
care system embedded in awell organized community. Whereas,
there is no local health care system in Chankom and the
community is poorly organized to confront their health
problems. Consequently, in the community-UHC-Nuevo Ledn
we will include and share power with the community through
collaboration with local health providersand community leaders
since the first stage (situational analysis) of the project, which
is the traditional CBPR approach. However, in Chankom we
are taking a modified CBPR approach in the sense that the
situational analysis will be conducted as a project driven by
people from outside the community. This strategy aims to use
the initial research efforts and results to motivate community
organization, which will facilitate the establishment of an
authentic partnership for the conduction of the next stages of
the project. Chankom’s situation exemplifies the difficulties
encountered by trying to apply an approach developed in more
organized communities to acommunity where organization for
solving health issuesis nonexistent, as are the majority of poor
rural communitiesin Mexico.

Conclusions

In conclusion, this project is intended to move forward the
methodology for the development of csCBR programs in
low-income communities. These programs will contribute to
community development of these Mexican socially marginalized
areas and will cover the need to receive adequate health care
for people living with musculoskeletal diseases at these
locations.

We thank Mr Diego Yeh Cen, community leader of Chankom for hisinvaluable input for the devel opment of this protocol. ALS
receives funding from CONACY T (Consgjo Nacional de Cienciay Tecnologia de México. Becas para estudios en el extranjero)
and from the CIHR-Vanier Scholarship in Canada for his PhD studies. Publication’s costs were covered by the School of
Rehabilitation Science at McMaster University.

Authors Contributions

ALS took the lead role to conceptualize, design, draft, and approved the fina version of this protocol. JR, IPB, JL, SW, MW,
JRA, JAN, DOR, RMV, and RBT contributed ideas for conceptualization and design of the protocol.

Conflictsof Interest
None declared.

References

1. Oshorne A, Blake C, Fullen BM. Prevalence of musculoskeletal disorders among farmers: A systematic review. Am Jind
Med 2012:143-158. [doi: 10.1002/ajim.21033]

2. Bernard C, Tourne M. Musculoskeletal disordersin agriculture. Rev Prat 2007 Jun 15;57(11 Suppl):45-50. [Medline:
17708093]

3. Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bull World Health Organ 2003;81(9):646-656 [FREE
Full text] [Medline: 14710506]

http://www.researchprotocols.org/2014/4/e57/ JMIR Res Protoc 2014 | vol. 3 | iss. 4 |e57 | p.133

(page number not for citation purposes)


http://dx.doi.org/10.1002/ajim.21033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17708093&dopt=Abstract
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0042-96862003000900007&lng=en&nrm=iso&tlng=en
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0042-96862003000900007&lng=en&nrm=iso&tlng=en
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14710506&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Loyola Sanchez et &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

Kohlmann T. Musculoskeletal pain in the population. Schmerz 2003 Dec;17(6):405-411. [doi: 10.1007/500482-003-0250-x]
[Medline: 14648312]

Buckle P. Ergonomics and musculoskeletal disorders: Overview. Occup Med (Lond) 2005 May;55(3):164-167 [FREE Full
text] [doi: 10.1093/occmed/kqi081] [Medline: 15857895]

Handoll HH, Gillespie WJ, Gillespie LD, Madhok R. Moving towards evidence-based healthcare for muscul oskel etal
injuries: Featuring the work of the Cochrane bone, joint and muscle trauma group. J R Soc Promot Health 2007
Jul;127(4):168-173. [Medline: 17711062]

Ihlebaek C, Brage S, Natvig B, Bruusgaard D. Occurrence of musculoskel etal disordersin Norway. Tidsskr Nor Laegeforen
2010 Dec 2;130(23):2365-2368 [FREE Full text] [doi: 10.4045/tidsskr.09.0802] [Medline: 21139663]

Weigl M, Cieza A, Cantista P, Stucki G. Physical disability dueto musculoskeletal conditions. Best Pract Res Clin Rheumatol
2007 Feb;21(1):167-190. [doi: 10.1016/j.berh.2006.10.006] [Medline: 17350551]

Tizin E. Quality of lifein chronic musculoskeletal pain. Best Pract Res Clin Rheumatol 2007 Jun;21(3):567-579. [doi:
10.1016/j.berh.2007.03.001] [Medline: 17603000]

Miranda VS, Decarvalho VB, Machado LA, Dias J. Prevalence of chronic musculoskeletal disordersin elderly Brazilians:
A systematic review of the literature. BMC Musculoskelet Disord 2012;13:82 [FREE Full text] [doi:
10.1186/1471-2474-13-82] [Medline: 22642899]

ChopraA, Abdel-Nasser A. Epidemiology of rheumatic muscul oskeletal disordersin the developing world. Best Pract Res
Clin Rheumatol 2008 Aug;22(4):583-604. [doi: 10.1016/j.berh.2008.07.001] [Medline: 18783739]

Gjonga E, Tabassum F, Breeze E. Socioeconomic differencesin physical disability at older age. J Epidemiol Community
Health 2009 Nov;63(11):928-935. [doi: 10.1136/jech.2008.082776] [Medline: 19608557]

Zitko Melo P, Cabieses Valdes B. Socioeconomic determinants of disability in Chile. Disabil Health 32011 Oct;4(4):271-282.
[doi: 10.1016/j.dhjo0.2011.06.002] [Medline; 22014675]

Peldez-Ballestas |, Sanin LH, Moreno-Montoya J, Alvarez-Nemegye J, Burgos-Vargas R, Garza-Elizondo M, Grupo de
Estudio Epidemioldgico de Enfermedades Msculo Articulares (GEEMA). Epidemiology of the rheumatic diseasesin
Mexico. A study of 5 regions based on the COPCORD methodol ogy. J Rheumatol Suppl 2011 Jan;86:3-8. [doi:
10.3899/jrheum.100951] [Medline: 21196592]

Rodriguez-Amado J, Peldez-Ballestas |, Sanin LH, Esquivel-Valerio JA, Burgos-Vargas R, Pérez-Barbosa L, et a.
Epidemiology of rheumatic diseases. A community-based study in urban and rural populationsin the state of Nuevo Leon,
Mexico. J Rheumatol Suppl 2011 Jan;86:9-14. [doi: 10.3899/jrheum.100952] [Medline: 21196593]

Alvarez-Nemegyei J, Pelaez-Ballestas |, Sanin LH, Cardiel MH, Ramirez-Angulo A, Goycochea-Robles MV. Prevalence
of muscul oskeletal pain and rheumatic diseases in the southeastern region of Mexico. A COPCORD-based community
survey. J Rheumatol Suppl 2011 Jan;86:21-25. [doi: 10.3899/jrheum.100954] [Medline: 21196595]

Alvarez-Nemegye J, Peldez-Ballestas |, Rodriguez-Amado J, Sanin L, GarciaGarciaC, Garza-Elizondo M, et a. Prevalence
of rheumatic regional pain syndromes in adults from Mexico: A community survey using COPCORD for screening and
syndrome-specific diagnostic criteria. J Rheumatol Suppl 2011 Jan;86:15-20. [doi: 10.3899/jrheum.100953] [Medline:
21196594]

Engineering COTOO, Medicinel, Edward N. J. In: Pope AM, editor. Enabling America: Assessing therole of rehabilitation
science and engineering. USA: National Academies Press; 1998.

Barnes C. Brogna P, trand Sanchez-Ventura M, editors. Visionesy Revisiones de la Discapacidad. 1st ed. Mexico, D. F.
Mexico: Fondo de Cultura Econdmica; 2009. Un chiste"malo": rehabilitar alas personas con discapaci dad en una sociedad
que discapacita? URL : http://www.independentliving.org/docs6/barnes?2003a.html [accessed 2014-10-04] [WebCite Cache
ID 6T4V7Efpn]

Hammell KW. Perspectives on disability & rehabilitation: Contesting assumptions, challenging practice. Edinburgh:
Churchill Livingstone; 2006. Rehabilitation fundamentals URL : http://www.sciencedirect.com/science/article/pii/
B9780443100598500104 [accessed 2014-10-04] [WebCite Cache ID 6T4VIFwS]]

United Nations. 2012. Enable URL : http://www.un.org/disabilities/ [accessed 2014-06-09] [WebCite Cache D 6QCpKWE6di]
Gutenbrunner C, Ward AB, Chamberlain MA. Euro Medico-phys. 2006. editors. White book on physical and rehabilitation
medicinein Europe URL: http://rehaupatras.com/wp-content/upl oads/2013/10/White book PRM .pdf [accessed 2014-09-30]
[WebCite Cache |ID 6Sz4f03aD]

Kelley GA, Kelley KS, Hootman JM, Jones D. Effects of community-deliverable exercise on pain and physical function
in adults with arthritis and other rheumatic diseases: A meta-analysis. Arthritis Care Res (Hoboken) 2011 Jan;63(1):79-93.
[doi: 10.1002/acr.20347] [Medline: 20824798]

Chung EY, Packer T, Yau M. When East meets West: Community-based rehabilitation in Chinese communities. Disabil
Rehabil 2011;33(8):697-705. [doi: 10.3109/09638288.2010.506240] [Medline: 20690860]

Pollard N, Sakellariou D. Operationalizing community participation in community-based rehabilitation: Exploring the
factors. Disabil Rehabil 2008;30(1):62-70. [doi: 10.1080/09638280701192980] [Medline: 17852288]

Turmusani M, Vreede A, Wirz SL. Some ethical issuesin community-based rehabilitation initiativesin devel oping countries.
Disabil Rehabil 2002 Jul 10;24(10):558-564. [doi: 10.1080/09638280110113449] [Medline: 12171646]

Winkelman M. Glossary. In: Culture and health: Applying medical anthropology. San Francisco: Jossey-Bass; 2009.

http://www.researchprotocols.org/2014/4/e57/ JMIR Res Protoc 2014 | vol. 3 | iss. 4 €57 | p.134

(page number not for citation purposes)


http://dx.doi.org/10.1007/s00482-003-0250-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14648312&dopt=Abstract
http://occmed.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=15857895
http://occmed.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=15857895
http://dx.doi.org/10.1093/occmed/kqi081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15857895&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17711062&dopt=Abstract
http://tidsskriftet.no/article/2049068
http://dx.doi.org/10.4045/tidsskr.09.0802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21139663&dopt=Abstract
http://dx.doi.org/10.1016/j.berh.2006.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17350551&dopt=Abstract
http://dx.doi.org/10.1016/j.berh.2007.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17603000&dopt=Abstract
http://www.biomedcentral.com/1471-2474/13/82
http://dx.doi.org/10.1186/1471-2474-13-82
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22642899&dopt=Abstract
http://dx.doi.org/10.1016/j.berh.2008.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18783739&dopt=Abstract
http://dx.doi.org/10.1136/jech.2008.082776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19608557&dopt=Abstract
http://dx.doi.org/10.1016/j.dhjo.2011.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22014675&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.100951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21196592&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.100952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21196593&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.100954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21196595&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.100953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21196594&dopt=Abstract
http://www.independentliving.org/docs6/barnes2003a.html
http://www.webcitation.org/6T4V7Efpn
http://www.webcitation.org/6T4V7Efpn
http://www.sciencedirect.com/science/article/pii/B9780443100598500104
http://www.sciencedirect.com/science/article/pii/B9780443100598500104
http://www.webcitation.org/6T4VIFwS1
http://www.un.org/disabilities/
http://www.webcitation.org/6QCpKW6di
http://rehaupatras.com/wp-content/uploads/2013/10/White_book_PRM.pdf
http://www.webcitation.org/6Sz4f03aD
http://dx.doi.org/10.1002/acr.20347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20824798&dopt=Abstract
http://dx.doi.org/10.3109/09638288.2010.506240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20690860&dopt=Abstract
http://dx.doi.org/10.1080/09638280701192980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17852288&dopt=Abstract
http://dx.doi.org/10.1080/09638280110113449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12171646&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Loyola Sanchez et &

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

Berna G, Jumper-Thurman P, Edwards RW, Plested BA, Oetting E. Honoring the differences: Using community readiness
to create culturally valid community interventions. In: Handbook of racial & ethnic minority psychology. Thousand Oaks,
Cdlif: Sage Publications; 2003.

Grandisson M, Hébert M, Thibeault R. A systematic review on how to conduct eval uationsin community-based rehabilitation.
Disabil Rehabil 2014;36(4):265-275 [FREE Full text] [doi: 10.3109/09638288.2013.785602] [Medline: 23614357]

Wade DT. Community rehabilitation, or rehabilitation in the community? Disabil Rehabil 2003 Aug 5;25(15):875-881.
[doi: 10.1080/0963828031000122267] [Medline: 12851098]

Mitchell R. The research base of community-based rehabilitation. Disabil Rehabil 1999;21(10-11):459-468. [Medline:
10579666]

Israel B, Eng E, Schulz A, Parker E, Satcher D. Introduction to methods in community-based participatory research for
health. In: Methods in community-based participatory research for health. San Francisco: Jossey-Bass; 2005.

Denzin N, Lincoln Y. Participatory action research: Communicative action and the public sphere. In: The SAGE handbook
of qualitative research. Thousand Oaks: Sage Publications; 2005.

Flicker S, Savan B, Kolenda B, Mildenberger M. A snapshot of community-based research in Canada: Who? What? Why?
How? Health Educ Res 2008 Feb;23(1):106-1014 [FREE Full text] [doi: 10.1093/her/cym007] [Medline: 17322572]
Israel BA, Schulz AJ, Parker EA, Becker A. Review of community-based research: Assessing partnership approaches to
improve public health. Annu Rev Public Health 1998;19:173-202. [doi: 10.1146/annurev.publhealth.19.1.173] [Medline:
9611617]

Viswanathan M, Ammerman A, Eng E. Evidence Report/Technology Assessment No. 99 (Prepared by RTI-University of
North Carolina Evidence-based Practice Center under Contract No. 290-02-0016). AHRQ Publication 04-E022-2. Rockuville,
MD: Agency for Healthcare Research and Quality. July. 2004. Community-based participatory research: Assessing the
evidence URL: http://archive.ahrg.gov/downl oads/pub/evidence/pdf/cbpr/cbpr.pdf [accessed 2014-09-30] [WebCite Cache
ID 6Sz5z2gul]

Ugalde A. Ideological dimensions of community participation in Latin American health programs. Soc Sci Med
1985;21(1):41-53. [Medline: 4035407]

Menendez E. Participacion socia en salud: lasrepresentacionesy las practicas. In: Participacion Social, Para Que? (Spanish
Edition). Buenos Aires: Lugar Editorial; 2005.

Gadamer HG, Weinsheimer J, Marshall D. The principle of history of effect. In: Truth and method. London: Continuum;
2004.

FaesMC, Reelick MF, Esselink RA, Rikkert M. Devel oping and evaluating complex healthcare interventionsin geriatrics:
The use of the medical research council framework exemplified on a complex fall prevention intervention. J Am Geriatr
Soc 2010 Nov;58(11):2212-2221. [doi: 10.1111/].1532-5415.2010.03108.x] [Medline: 21039367]

Organization W. Introductory booklet. In: Community-based rehabilitation: CBR guidelines. Switzerland: World Health
Organization; 2010.

Johnson RB, Onwuegbuzie AJ, Turner LA. Toward a definition of mixed methods research. Journal of Mixed Methods
Research 2007 Apr 01;1(2):112-133. [doi: 10.1177/1558689806298224]

Lwanga SK. Sample size determination in health studies: A practical manual. Switzerland: World Health Organization;
1991.

Darmawan J, World Health Organization-International League of Associations for Rheumatology Community Oriented
Program for Control of Rheumatic Disease. Recommendations from the community oriented program for control of rheumatic
disease for data collection for the measurement and monitoring of health in devel oping countries. Clin Rheumatol 2007
Jun;26(6):853-857. [doi: 10.1007/s10067-007-0553-x] [Medline: 17364136]

Goycochea-Robles MV, Sanin LH, Moreno-Montoya J, Alvarez-Nemegyei J, Burgos-Vargas R, Garza-Elizondo M, Grupo
de Estudio Epidemiol 6gico de Enfermedades Musculo Articulares (GEEMA). Validity of the COPCORD core questionnaire
as aclassification tool for rheumatic diseases. J Rheumatol Suppl 2011 Jan;86:31-35. [doi: 10.3899/jrheum.100955]
[Medline: 21196597]

Topolski TD, LoGerfo J, Patrick DL, Williams B, Walwick J, Patrick M. The rapid assessment of physical activity (RAPA)
among older adults. Prev Chronic Dis 2006 Oct;3(4):A118 [FREE Full text] [Medline: 16978493

University of Washington Health Promotion Research Center. Cual es su nivel de actividad fisica? Evaluacion del nivel
deintensidad de actividad fisica. 2006 URL: http://depts.washington.edu/hprc/docs/rapaspanish.pdf [accessed 2014-06-09]
[WebCite Cache ID 6QCsdAJDC]

DziedzicKS, Thomas E, Hay EM. A systematic search and critical review of measures of disability for usein apopulation
survey of hand osteoarthritis (OA). Osteoarthritis Cartilage 2005 Jan;13(1):1-12 [FREE Full text] [doi:
10.1016/j.joca.2004.09.010] [Medline: 15639631]

Standford Patient Education Research Center. Spanish modified HAQ-20 item disability scale URL : http://patienteducation.
stanford.edu/research/hag20esp.html [accessed 2014-06-09] [WebCite Cache ID 6QCswuDH(]

Cardiel MH, Abello-Banfi M, Ruiz-Mercado R, Alarcon-Segovia D. How to measure health status in rheumatoid arthritis
in non-English speaking patients: Validation of a Spanish version of the health assessment questionnaire disability index
(Spanish HAQ-DI). Clin Exp Rheumatol 1993;11(2):117-121. [Medline: 8508553]

http://www.researchprotocols.org/2014/4/e57/ JMIR Res Protoc 2014 | vol. 3 | iss. 4 |e57 | p.135

(page number not for citation purposes)


http://europepmc.org/abstract/MED/23614357
http://dx.doi.org/10.3109/09638288.2013.785602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23614357&dopt=Abstract
http://dx.doi.org/10.1080/0963828031000122267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12851098&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10579666&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17322572
http://dx.doi.org/10.1093/her/cym007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17322572&dopt=Abstract
http://dx.doi.org/10.1146/annurev.publhealth.19.1.173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9611617&dopt=Abstract
http://archive.ahrq.gov/downloads/pub/evidence/pdf/cbpr/cbpr.pdf
http://www.webcitation.org/6Sz5z2gu1
http://www.webcitation.org/6Sz5z2gu1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4035407&dopt=Abstract
http://dx.doi.org/10.1111/j.1532-5415.2010.03108.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21039367&dopt=Abstract
http://dx.doi.org/10.1177/1558689806298224
http://dx.doi.org/10.1007/s10067-007-0553-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17364136&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.100955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21196597&dopt=Abstract
http://www.cdc.gov/pcd/issues/2006/oct/06_0001.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16978493&dopt=Abstract
http://depts.washington.edu/hprc/docs/rapa_spanish.pdf
http://www.webcitation.org/6QCsdAJDC
http://linkinghub.elsevier.com/retrieve/pii/S1063-4584(04)00211-0
http://dx.doi.org/10.1016/j.joca.2004.09.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15639631&dopt=Abstract
http://patienteducation.stanford.edu/research/haq20esp.html
http://patienteducation.stanford.edu/research/haq20esp.html
http://www.webcitation.org/6QCswuDHg
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8508553&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Loyola Sanchez et &

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.
62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Alvarez-Hernandez E, Peladez-Ballestas |, Vazquez-Mellado J, Teran-Estrada L, Bernard-Medina AG, Espinoza J,
REUMAIMPACT. Validation of the health assessment questionnaire disability index in patients with gout. Arthritis Rheum
2008 May 15;59(5):665-669 [FREE Full text] [doi: 10.1002/art.23575] [Medline: 18438898]

Peldez-Ballestas |, Granados Y, Silvestre A, Alvarez-Nemegyei J, Valls E, Quintana R, et al. Culture-sensitive adaptation
and validation of the community-oriented program for the control of rheumatic diseases methodology for rheumatic disease
in Latin American indigenous populations. Rheumatol Int 2014 Sep;34(9):1299-1309. [doi: 10.1007/500296-014-2997-7]
[Medline: 24682426]

Glass TA. Conjugating the "tenses" of function: Discordance among hypothetical, experimental, and enacted function in
older adults. Gerontologist 1998 Feb;38(1):101-112. [Medline: 9499658]

Fried LP, Bandeen-Roche K, Williamson JD, Prasada-Rao P, Chee E, Tepper S, et a. Functional decline in older adults:
Expanding methods of ascertainment. J Gerontol A Biol Sci Med Sci 1996 Sep;51(5):M206-M214. [Medline: 8808990]
BakeB. A smplefield test for the assessment of physical fitness. REP 63-6. Rep Civ Aeromed Res Inst US 1963 Apr:1-8.
[Medline: 14131272]

Kennedy DM, Stratford PW, Wessel J, Gollish J, Penney D. Assessing stability and change of four performance measures:
A longitudinal study evaluating outcome following total hip and knee arthroplasty. BMC Muscul oskelet Disord 2005;6:3
[FREE Full text] [doi: 10.1186/1471-2474-6-3] [Medline: 15679884]

Marks R. Obesity profiles with knee osteoarthritis: Correlation with pain, disability, disease progression. Obesity (Silver
Spring) 2007 Jul;15(7):1867-1874. [doi: 10.1038/0by.2007.221] [Medline: 17636106]

Aaron DH, Jansen CW. Development of the functional dexterity test (FDT): Construction, validity, reliability, and normative
data. JHand Ther 2003;16(1):12-21. [Medline: 12611441]

Schoneveld K, Wittink H, Takken T. Clinimetric evaluation of measurement tools used in hand therapy to assess activity
and participation. JHand Ther 2009;22(3):221-235; quiz 236. [doi: 10.1016/j.jht.2008.11.005] [Medline: 19278825]
Kleinman A. Orientations 2: Culture, health care systems, and clinical reality. In: Patients and healers in the context of
culture: An exploration of the borderland between anthropol ogy, medicine, and psychiatry. Berkeley: University of California
Press, 1980.

Kleinman A. Theillness narratives. Suffering, healing, and the human condition. New York: Basic Books; 1988.
Hammerdley M, Atkinson P. Ethnography: Principlesin practice. Milton Park, Abingdon, Oxon: Routledge; 2007. URL:
http://graduatei nstitute.ch/files/live/sites/ihei d/fil es/sites/devel oppement/shared/devel oppement/cours/DEQ39/
2007-%20A tkinson%20-what%20i s%20ethnography.pdf [accessed 2014-09-30] [WebCite Cache ID 6T0ZTnDgB]
Morse M. The significance of saturation. Qualitative health research 1995 May 01;5(2):147-149. [doi:
10.1177/104973239500500201]

Hammerdley M, Atkinson P. Chapter 8. The process of analysis. In: Ethnography: Principlesin practice. Milton Park,
Abingdon, Oxon: Routledge; 2007.

Israel B, Eng E, Schulz A, Parker E, Satcher D, Becker AB. Strategies and techniques for effective group processin CBPR
partnerships. In: Methods in community-based participatory research for health. San Francisco: Jossey-Bass; 2005.
Becker LA, Oxman AD. Cochrane handbook for systematic reviews of interventionsversion 5.: The Cochrane Collaboration;
2011. Chapter 22: Overviews of reviews URL : http://handbook.cochrane.org/ [accessed 2014-10-01] [WebCite Cache ID
6T0alhgSN]

Balshem H, Helfand M, Schiinemann H, Oxman A, Kunz R, Brozek J, et al. GRADE guidelines: 3. Rating the quality of
evidence. J Clin Epidemiol 2011 Apr;64(4):401-406. [doi: 10.1016/j.jclinepi.2010.07.015] [Medline: 21208779]

Lavis N, Permanand G, Oxman AD, Lewin S, Fretheim A. SUPPORT Tools for evidence-informed health policymaking
(STP) 13: Preparing and using policy briefs to support evidence-informed policymaking. Health Res Policy Syst 2009;7
Suppl 1:S13 [FREE Full text] [doi: 10.1186/1478-4505-7-S1-S13] [Medline: 20018103]

McMaster Health Forum. McMaster University. 2014 URL : http://www.mcmasterhealthf orum.org/ [accessed 2014-06-09]
[WebCite Cache ID 6QCnOTGBW]

Chermack JT. Scenario planning in organizations: How to create, use, and assess scenarios (organizational performance).
USA: Berrett-Koehler Publishers; 2011.

Habermas J. The theory of communicative action. Cambridge, England: Polity Press; 1987.

LavisJN, Boyko JA, Oxman AD, Lewin S, Fretheim A. SUPPORT toolsfor evidence-informed health policymaking (STP)
14: Organising and using policy dialogues to support evidence-informed policymaking. Health Res Policy Syst 2009;7
Suppl 1:S14 [FREE Full text] [doi: 10.1186/1478-4505-7-S1-S14] [Medline: 20018104]

Peldez-Ballestas |, Burgos-Vargas R. The qualitative approach in health: An alternative to clinical research in rheumatic
diseases. Reumatol Clin 2005 Oct;1(3):166-174 [FREE Full text] [doi: 10.1016/S1699-258X (05)72737-6] [Medline:
21794257)

World Health Organization. WHODA'S 2.0. Disability Assessment 2.0 URL : http://www.who.int/classifications/icf/whodasii/
en/ [accessed 2014-06-09] [WebCite Cache 1D 6QCtuzydQ)]

Stratford P, Gill C, Westaway M, Binkley J. Physiother Can. Assesing disability and change on individual patients: A report
of a patient specific measure. Physiother Can; 1995. Assessing disability and change on individual patients: A report of a

http://www.researchprotocols.org/2014/4/e57/ JMIR Res Protoc 2014 | vol. 3 | iss. 4 |€57 | p.136

(page number not for citation purposes)


http://dx.doi.org/10.1002/art.23575
http://dx.doi.org/10.1002/art.23575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18438898&dopt=Abstract
http://dx.doi.org/10.1007/s00296-014-2997-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24682426&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9499658&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8808990&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14131272&dopt=Abstract
http://www.biomedcentral.com/1471-2474/6/3
http://dx.doi.org/10.1186/1471-2474-6-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15679884&dopt=Abstract
http://dx.doi.org/10.1038/oby.2007.221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17636106&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12611441&dopt=Abstract
http://dx.doi.org/10.1016/j.jht.2008.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19278825&dopt=Abstract
http://graduateinstitute.ch/files/live/sites/iheid/files/sites/developpement/shared/developpement/cours/DE039/2007-%20Atkinson%20-what%20is%20ethnography.pdf
http://graduateinstitute.ch/files/live/sites/iheid/files/sites/developpement/shared/developpement/cours/DE039/2007-%20Atkinson%20-what%20is%20ethnography.pdf
http://www.webcitation.org/6T0ZTnDgB
http://dx.doi.org/10.1177/104973239500500201
http://handbook.cochrane.org/
http://www.webcitation.org/6T0a1hqSN
http://www.webcitation.org/6T0a1hqSN
http://dx.doi.org/10.1016/j.jclinepi.2010.07.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21208779&dopt=Abstract
http://www.health-policy-systems.com/content/7%20Suppl%201//S13
http://dx.doi.org/10.1186/1478-4505-7-S1-S13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20018103&dopt=Abstract
http://www.mcmasterhealthforum.org/
http://www.webcitation.org/6QCnOTGBW
http://www.health-policy-systems.com/content/7%20Suppl%201//S14
http://dx.doi.org/10.1186/1478-4505-7-S1-S14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20018104&dopt=Abstract
http://www.elsevier.es/en/linksolver/pdf/pii/S1699-258X(05)72737-6
http://dx.doi.org/10.1016/S1699-258X(05)72737-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21794257&dopt=Abstract
http://www.who.int/classifications/icf/whodasii/en/
http://www.who.int/classifications/icf/whodasii/en/
http://www.webcitation.org/6QCtuzydQ
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Loyola Sanchez et &

patient specific measure URL: http://journals1.scholarsportal.info/browse/03000508/v47i0004 [accessed 2014-09-29]
[WebCite Cache ID 6T0dpQRZD]

76. Hwang HF, Liang WM, Chiu YN, Lin MR. Suitability of the WHOQOL-BREF for community-dwelling older peoplein
Taiwan. Age Ageing 2003 Nov;32(6):593-600 [FREE Full text] [Medline: 14599999]

77. Lagerkvist B. Community-based rehabilitation--outcome for the disabled in the Philippines and Zimbabwe. Disabil Rehabil
1992;14(1):44-50. [Medline: 1586761]

78. Kassah AK. Commentary on: Community-based service delivery in rehabilitation: The promise and the paradox. Disabil
Rehabil 2001 Jan 15;23(1):18-21. [Medline: 11213318]

79. Kendall E, Muenchberger H, Catalano T. The move towards community-based rehabilitation in industrialised countries:
Arewe equipped for the challenge? Disabil Rehabil 2009;31(26):2164-2173. [doi: 10.3109/09638280902939734] [Medline:
19903126]

80. HerensM, Wagemakers A, Vaandrager L. Evaluation design for community-based physical activity programs for socially
disadvantaged groups: Communities on the move. IMIR Res Protoc 2013. [doi: 10.2196/resprot.2327]

81. Kozlowski AJ, Heinemann AW. Using individual growth curve models to predict recovery and activities of daily living
after spinal cord injury: An SCIRehab project study. Arch Phys Med Rehabil 2013 Apr;94(4 Suppl):S154-164.€l. [doi:
10.1016/j.apmr.2012.11.050] [Medline: 23527771]

Abbreviations

6MWT: 6-minute walk test

CBR: community-based rehabilitation

CBPR: community-based participatory research

community-UHC-Nuevo L eén: community served by the University Health Center of Nuevo Ledn, Monterrey,
México

COPCORD: Community Oriented Program for the Control of Rheumatic Diseases

CSCBR: culturally sensitive community based rehabilitation

FDT: functional dexterity test

GLADERPO: Grupo Latinoamericano para el Estudio de Enfermedades Reumaticas en Poblaciones de Origen
Grupo (Latin American Group for the Study of Rheumatic Conditions in Indigenous People)

HAQ-DI: Health Assessment Questionnaire Disability Index

QoL : quality of life

RCT: randomized controlled tria

UHC-Nuevo L edn: University Health Center of Nuevo Ledn, Monterrey, México

WHO: World Health Organization

WHODAS 2.0: WHO Disahility Assessment Schedule 2

Edited by G Eysenbach; submitted 11.06.14; peer-reviewed by M Landry; accepted 02.09.14; published 21.11.14.

Please cite as:

Loyola SAnchez A, Richardson J, Pelaez-Ballestas |, Lavis JN, Wilkins S, Wiison MG, Rodriguez-Amado J, Alvarez-Nemegyei J,
Martinez-Villarreal RT, Onofre-Rodriguez DJ, Benavides-Torres R

Developing Community-Based Rehabilitation Programs for Musculoskeletal Diseases in Low-Income Areas of Mexico: The
Community-Based Rehabilitation for Low-Income Communities Living With Rheumatic Diseases (CONCORD) Protocol

JMIR Res Protoc 2014; 3(4):€57

URL: http://mwww.researchprotocols.org/2014/4/€57/

doi: 10.2196/resprot.3604

PMID: 25474820

©Adalberto Loyola Sdnchez, Julie Richardson, Ingris Peldez-Ballestas, John N Lavis, Seanne Wilkins, Michael G Wilson,
Jacqueline Rodriguez-Amado, José Alvarez-Nemegyei, Rebeca T Martinez-Villarreal, Dora J Onofre-Rodriguez, Raquel
Benavides-Torres. Originally published in IMIR Research Protocols (http://www.researchprotocols.org), 21.11.2014. Thisisan
open-access  article  distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocols, is properly cited. The complete bibliographicinformation,
alink to the original publication on http://www.researchprotocols.org, as well as this copyright and license information must be
included.

http://www.researchprotocols.org/2014/4/e57/ JMIR Res Protoc 2014 | vol. 3| iss. 4 €57 | p.137
(page number not for citation purposes)


http://journals1.scholarsportal.info/browse/03000508/v47i0004
http://www.webcitation.org/6T0dpQRZD
http://ageing.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=14599999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14599999&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1586761&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11213318&dopt=Abstract
http://dx.doi.org/10.3109/09638280902939734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19903126&dopt=Abstract
http://dx.doi.org/10.2196/resprot.2327
http://dx.doi.org/10.1016/j.apmr.2012.11.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23527771&dopt=Abstract
http://www.researchprotocols.org/2014/4/e57/
http://dx.doi.org/10.2196/resprot.3604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25474820&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Chetty & Hanass-Hancock

Protocol

Development of a Model of Care for Rehabilitation of People Living
With HIV in a Semirural Setting in South Africa

Verusia Chetty*, BPhysio (Hons), MSc; Jill Hanass-Hancock?, PhD

1Univer:sity of KwaZulu-Natal, Department of Physiotherapy, School of Health Sciences, Durban, South Africa
2HEARD, University of KwaZulu-Natal, Durban, South Africa

Corresponding Author:

Verusia Chetty, BPhysio (Hons), MSc
University of KwaZulu-Natal
Department of Physiotherapy

School of Health Sciences

Discipline of Physiotherapy, School of Health Sciences, University of KwaZulu-Natal
Private Bag X54001

Durban, 4000

South Africa

Phone: 27 748905279

Fax: 27 312608106

Email: chettyve@ukzn.ac.za

Abstract

Background: Human immunodeficiency virus continues to challenge health care professionals even after the rollout of
antiretroviral therapy. South Africa, among the worst affected countries in the world by the pandemic, has seen the effect of
people living longer but facing disabling effects of both the virus and the associated impairments of the antiretroviral therapy.
Rehabilitation within the evolving context of the disease has changed its focus from the impairment of the individual to the
participation restriction within aperson’sdaily life. Offering acontinuum of coordinated, multilevel, multidiscipline, evidence-based
rehabilitation within health care will promote its prominence in health care structures.

Objective: This study aims to develop a model of care within a health care structure using a semi-rural African setting as an
example.

Methods: The study will employ mixed methods using a Learning in Action Approach into the rehabilitation of people living
with HIV (PLHIV) at the study setting. The Delphi technique, a multistage consensus method, will be used to obtain feedback
from a number of local experts relevant for the field of rehabilitation of people living with HIV. The study will also involve
various stakehol ders such as the multidisciplinary health care team (doctors, physiotherapists, occupational therapists, dieticians,
speech and language therapists, social workers, midlevel workers, community health care workers); department of health
representative(s); site affiliated nongovernmental organization representative(s); and service users at the study setting.

Results. Once a proposed model of care is derived, the model will be assessed for rigour and piloted at the study setting.
Conclusions: The development of amodel of care in rehabilitation for PLHIV in a health care setting is aimed to provide an
exampl e of acontinuum of coordinated service throughout the disease trajectory. The assumption is that the burden on the health

care system will be curbed and the projected benefit for all stakeholderswill promote asort after service delivery in rehabilitation
of people living with HIV.

(JMIR Res Protoc 2014;3(4):e68) doi:10.2196/resprot.3580
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Introduction

Background

Human immunodeficiency virus (HIV) and the multiple effects
on people living with the virus is an unequivocal hedlth crisis
facingtheworld at large. Sub-Saharan Africaremainstheregion
worst affected [1]. South Africaisamiddle income country at
thetip of the continent that is most affected by the HIV epidemic
[2]. The growing epidemic coupled with resource-poor settings
in South Africa poses a challenge to the health care systems
and their provision of a coordinated, multifaceted, and
collaborated service from the national to the district level [2,3].
Rehabilitation is essential in facilitating patients functional
independence and has a mgjor role in the patient flow across
the health care continuum. The disabling effects of HIV together
with the associated disablements of antiretroviral therapy (ART)
[4,5] demands that the team of health care professionals who
are involved in rehabilitation offer a range of services in
managing challenges encountered by people living with HIV
through acomprehensive, coordinated, and collaborated program
throughout the disease trajectory [6].

A model of care in rehabilitation has the prospect to reshape
service delivery, patient outcomes, efficiencies, and
collaboration with health care providers acrossthe health system.
A model of careis defined as:

A multifaceted concept, which broadly defines the
way in which health care is delivered including the
values and principles; the roles and structures; and
the care management and referral processes. Where
possible the elements of a model of care should be
based on best practice evidence and defined standards
and provide structure for the delivery of health
services and a framework for subsequent evaluation
of care. [7]

Theimpact of amodel of care onthefacilitative process between
strategic directions for a health system to the delivery of care
at local rehabilitation level is the goa within any strategic
initiative [7].

The dearth of literature and lack of models of care to roll out
rehabilitation for people living with HIV is astounding even
though HIV and acquired immune deficiency syndrome (AIDS)
are endemic in Southern Africa and therefore pose new issues
to health and rehabilitation professionals in the region.
Well-resourced countries have some approaches on the
management of the disability in the context of HIV [8,9]
However epidemic countries are still lacking such an approach
and this does not only influence individua livelihoods related
to disability adjusted life yearsbut also adherence at larger scale.
Thus rehabilitation needs to be integrated into the response to
HIV and AIDS. The question is now not so much related to the
“if” but “how” this can be done in resource poor settings such
as South Africa What model of care would address the
rehabilitation needs of people living with HIV in the chosen
semirural setting? Would the proposed model of careinfluence
the rehabilitation practice at the above setting?

http://www.researchprotocols.org/2014/4/e68/
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The aim of this study isto develop a model of care for people
living with HIV in order to achieve the desired rehabilitation
outcomes within a health care setting in the chosen semirural
area. The objectives are to:

1. Review the existing literature and current models of care
in rehabilitation;

2. Explore the perceptions of all stakeholders, that is, the
multidisciplinary  hedth  care  team  (doctors,
physiotherapists, occupational therapists, dieticians, speech
and language therapists, social workers, midlevel workers,
community health care workers), department of health
representative(s), site  affiliated  nongovernmental
organization (NGO) representative(s) and service users
(people living with HIV receiving rehabilitation);

3. ldentify criteria to be considered for the inclusion in the
proposed model;

4. Develop the proposed model of care in collaboration with
experts;

5. Appraise the methodological process in which the model
was devel oped; and

6. Pilot the model of care for rehabilitation of people living
with HIV within a semirural setting.

Conceptual Framework

The research will be guided by an adapted version of the
“Learning in Action” approach developed by the Athena
Ingtitute in Amsterdam [10]. The study will include severa
sub-studies which will logically flow into each other and be
devel oped in cooperation with the nongovernmental community
partner and the Department of Health.

Approach

The process of innovation is a highly complex socia set of
activities, which can be conceived as an interactive, spiral
process resulting from the interactions of a number of actors
[10]. This implies that not only technical, but also social,
organizational, political, economic, and cultura factorsinfluence
the development of innovations and the outcomes of social or
technical change thereafter. The process of any type of research
that focuses on innovation is therefore important to develop
useful technology and interventions. However this process is
often underestimated and not sufficiently understood.

On the basis of literature study and interviews the Athena
Ingtitute in Amsterdam developed the Interactive Learning in
Action (ILA) approach. The approach is grounded in the
following principles: active engagement of rel evant stakeholders
on equal footing early in the innovation process, explicit use of
experiential knowledge, and knowledge creation through mutual
learning (viadialogue), coalition building, and facilitated process
with an emergent design. The overall processis adynamic and
cyclic process of activities, in which tentative results are tested
and refined in practice in an interactive way. The ILA method
comprises of five phases: (1) preparation and exploration; (2)
in-depth study of problems, needs, and visions of each
stakeholder group separately; (3) integration of different
perspectives of stakeholder groups through mutual learning; (4)
prioritization and agenda setting; and (5) implementation
through reflexive cycles of planning, action, observation,
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reflection, and re-planning [10]. Essential for the successful
execution of the approach is a well-filled tool box of methods
and tools for different functions, which can be adapted to the
local context and dynamics. A combined use of qualitative and
guantitative methods enabl es the collection and comparison of
alarge diversity of perspectives, and is therefore preferred.

The phased activities structured along the lines of the
transdisciplinary ILA research approach allows a process of
integration. In practice, the process is cyclical and dialogical;
for example, the output of one stakeholder group formstheinput
for another group, so that information gets extensive deliberation
and rigorous redefinition to a point of being widely understood
and acknowledged as relevant for practical use. [10]

Each substudy of this project will be integrated in the ILA
approach and focus on different levels that can influence the
development of amodel of care in rehabilitation to address the
disabling effects of HIV in a hyperepidemic country.

Methods

Chetty & Hanass-Hancock

occupational therapists, dieticians, speech and language
therapists, social workers, midlevel workers, community health
care workers), department of health representative(s), site
affiliated NGO representative(s) and service users (peopleliving
with HIV receiving rehabilitation). The Delphi technique will
involve experts within the physiotherapy profession with
experiencein HIV and rehabilitation will comprise an additional
part of the panel for this consensus technique in the consegquent
rounds.

Data Analysis

The researcher will adopt the methodological approach of Van
Manen by turning to the “nature of the lived experience,
existential investigation, phenomenological reflection and
conclude by phenomenological writing” [12], in analyzing the
qualitative data. The Delphi multiple round questionnaires will
be analyzed for level of agreement using Cronbach alpha for
level of internal consistency against a priori limits. [13].

Results

Overview

The study design is a mixed methods study combining both
qualitative and quantitative methods. Qualitative methods will
providerich contextual information to inform the researcher on
the subjective redlity experienced by participants. The
guantitative methods will be employed to seek consensus and
rigour in decision making and implementation of the study using
the Delphi technique. Adopting this approach will lead to the
convergence of expert opinion in developing a model of care
wherenone previoudly existed [11]. It will allow for facilitation
from international evidence based and expert informed forum
toanationally guided and local level implementation of amodel
of care within arehabilitation framework.

Ethical Considerations

The study protocol received full ethical clearance from The
University of KwaZulu-Natal, South Africa(HSS/1319/012D).
Setting

The study setting is a 200-bed, level one district hospital,
Situated on the outskirts of the suburb of Durban, in the
Mariannhill Mission Complex of the province of
KwaZulu-Natal, South Africa. St Mary’s Hospital provides a
service for 4500 people living with HIV. It is estimated that
more than 250,000 people (33%) living inthe St Mary’sHospital
catchment area are HIV-positive. Due to the dramatic increase
inthe numbers of patients suffering from AIDS-related illnesses,
St Mary’shasfocused its attention onimproving and increasing
its capacity to render holistic health careto HIV/AIDS patients
and their familiesthrough variousintervention programmes|[4].

Recruitment and Selection of Participants

Participants will include stakeholders relevant to a
multidisciplinary health care team (doctors, physiotherapists,

http://www.researchprotocols.org/2014/4/e68/

The study has been initiated by exploring the perceptions of all
stakeholders, that is, the multidisciplinary health care team
(doctors, physiotherapists, occupational therapists, dieticians,
speech and language therapists, social workers, midlevel
workers, community health care workers), department of health
representative(s), site affiliated NGO representative(s) and
service users (peopleliving with HIV receiving rehabilitation).
A focus group discussion was held at the study site and the
resultsare currently being integrated into aDelphi questionnaire.

Discussion

Thereisapaucity of studiesin theliterature addressing amodel
of care in the rehabilitation of people living with HIV. This
study proposes the development and evaluation of a model of
care using the ILA conceptual framework developed by the
Athena ingtitute which is a multilevel ILA framework
incorporating asocioecol ogical design focusing on anindividual
to policy development which will guide the structuring of the
new “model of carein rehabilitation” within the study setting.
A model of carefor therehabilitation of peopleliving with HIV
is novel and using sound theoretical discourse and evaluation
will allow it to evolve from a single site study into advocating
anational model to curb the burden on rehabilitation offered to
peopleliving with HIV. The study will draw on the convergence
of expert opinion within the field of rehabilitation and hence
provide sound theoretical judgement and critique in its
development. It will allow researchers the platform to
amalgamate and facilitate international evidence and expert
opinioninto anationally guided and locally implemented model
of care within arehabilitation framework.
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Abstract

Background: User involvement is appearing increasingly on policy agendas in many countries, with a variety of proposals for
facilitating it. The belief isthat it will produce better health for individuals and community, aswell as demonstrate greater respect
for the basic principles of autonomy and democracy.

Objective: Our Web-based project aims to increase involvement in health care and health research and is presented in the form
of an umbrellaprotocol for aset of project-specific protocols. We conceptualize the person as aresearcher engaged in acontinual,
living, informal “n-of-1"-type study of the effects of different actions and interventions on their health, including those implying
contact with health care services. We see their research as primarily carried out in order to make better decisions for themselves,
but they can offer to contribute the resultsto the wider popul ation. We see the efforts of the " person-as-researcher” as contributing
to the total amount of research undertaken in the community, with research not being confined to that undertaken by professional
researchers and institutions. This view is fundamentally compatible with both the emancipatory and conventional approaches to
increased user involvement, though somewhat more aligned with the former.

Methods: Our online decision support tools, delivered directly to the person in the community and openly accessible, are to be
seen as research resources. They will take the form of interactive decision aids for a variety of specific health conditions, as well
as ageneric onethat supports all health and health care decisions through its focus on key aspects of decision quality. We present
a high-level protocol for the condition-specific studies that will implement our approach, organized within the Populations,
Interventions, Comparators, Outcomes, Timings, and Settings (PICOTS) framework.

Results: Our underlying hypothesis concerns the person-as-researcher who is equipped with a prescriptive, transparent, expected
value-based opinion—an opinion that combines their criterion importance weights with the Best Estimates Available Now for
how well each of the available options performs on each of those outcomes. The hypothesis is that this person-as-researcher is
more likely to be able to position themselves as an active participant in aclinical encounter, if they wish, than someone who has
engaged with a descriptive decision aid that attempts to work with their existing cognitive processes and stresses the importance
of information. The precise way this hypothesis is tested will be setting-specific and condition-specific and will be spelled out
in theindividua project protocols.

Conclusions: Decision resources that provide fast access to the results of slower thinking can provide the stimulus that many
individuals need to take amoreinvolved rolein their own health. Our project, advanced simply as one approach to increased user
involvement, is designed to make progress in the short term with minimal resources and to do so at the point of decision need,
when motivation is highest. Some basic distinctions, such as those between science and non-science, research and practice,
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community and individual, and lay and professional become somewhat blurred and may need to be rethought in light of this

approach.

(JMIR Res Protoc 2014;3(4):e61) doi:10.2196/resprot.3690

KEYWORDS

user involvement; decision support; patient empowerment; Internet

Introduction

User involvement is appearing increasingly on the policy and
action agendas of health care providers and researchersin many
countries. Both “user” and “involvement” are terms broad
enough to encompass awide variety of interpretations[1-3] and
to evoke a variety of proposals for how involvement can be
encouraged, facilitated, and increased, regardless of
interpretation. The belief isthat user involvement will produce
better health consequences for individual and community and
will demonstrate greater respect for the basic principles of
autonomy and democracy.

In discussing obstacles to such increased user involvement, the
need to tackle professional attitudes, institutional barriers, and
silo borders must also be emphasized [4-7]. However, some of
the most fundamental barriers and borders remain largely
untouched and beyond questioning, except by some at the
margins of the discourse.

In our project to increase the involvement of personsin health
care and health research, we find four fundamental distinctions
that are problematic: (1) science and non-science, (2) research
and practice, (3) group and individual, and (4) professional and
lay. Thefour pairsarelinked insofar as scientific research occurs
overwhelmingly at the public group level, while professional
practice, either at the individual or community level, is
non-scientific. We use non-scientific in the sense that the actual
application of scientifically established evidence can never be
validated by the standards of science, let alone the application
of beliefs or judgments. The clam that practice is
evidence-based or science-based confirms, rather than
contradicts, this.

Against the background of the revolution in electronic
communications and computer competencies (providing
widespread online access) and informatics and information
storage (generating large amounts of accessible big data), we
see our project, outlined here in the form of an umbrella
protocol, as an addition to the variety of technologies available
to optimize user involvement. But it represents a challenge to
the systemic dichotomies above.

Textbox 1. User controlled research quoted from INVOLVE [9].

All four of the above distinctions are implicit in the activities
of INVOLVE in the United Kingdom, an excellent example of
an attempt to increase user involvement in health and health
care research, in contrast to parallel attempts to increase user
(ie, patient) involvement in health care practice. INVOLVE is
a national advisory group that supports greater public
involvement in the National Hedth Service (NHS), public
health, and social care research. It is funded by and is part of
the National Institute of Health Research (NIHR), which isin
turn funded by the Department of Health and is tasked with
sharing knowledge and learning on public involvement in
research.

INVOLVE definesthe public as* patients and potential patients;
people who use health and socia services; informal carers,
parents/guardians; disabled people; members of the public who
are potential recipients of health promotion programmes, public
health programs and social service interventions; and
organizations that represent people who use services’. Public
involvement in research is conceptualized as “doing research
‘with’ or by’ the public, rather than ‘to’, ‘about’ or ‘for’ the
public”. INVOLVE distinguishes between three main levels of
public involvement: (1) consultation (where researchers seek
the views of the public on key aspects of the research), (2)
collaboration (an ongoing partnership between researchers and
the public throughout the research process), and (3) “publicly
led” (where the public designs and undertakes the research and
whereresearchersareinvited to participate only at theinvitation
of the public) [8].

The split between scientist/researcher, practitioner/professional,
and lay/publicisclear throughout INVOLV E's descriptions but
nowhere more clearly than in the final point. We see it as
significant that INVOLV E has chosen to use the collective term
“the public”, rather than theindividual term “the person”, even
though the former is then defined almost exclusively in terms
of the latter.

Among the other instantiations of user involvement, “user
controlled research” isaclear example of apublicly led activity,
but it has political ambitions well beyond that envisaged by
INVOLVE [9] (see Textbox 1).

-The main aim of such research is seen asliberatory; supporting the empowerment of research participants and the achievement of changein line with
service users' rights and self-defined needs and interests. Such user controlled research has generally been based on:

-socid rather than medicalized individual approaches and understandings;

-the rejection of positivist claims to “ objectivity”;

-and a commitment to personal, social and political change.

The concept of control in research isnot asimple one. It may be defined in different ways and open to different interpretations. Service users and their
movements, however, have identified user control as the defining characteristic of research which advances user knowledge, rights, and interests.
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Community-based participatory research is less radical and
more in accord with the collaborative category of INVOLVE
inthat it promotes a specific two-way flow of information within
the research group: researchers provide information and tools
to enable community members to carry out research and take
action, and community members share their expert knowledge
and local meanings with researchers to achieve mutual
knowledge and solutions to practical problems[10,11].

Within the status quo, three types of reasons are typically given
for involving usersin research [12]:

Publicinvolvement in health research isunder pinned
by epistemological, moralistic and consequentialist
arguments. The epistemol ogical argument statesthat
health research can benefit from the experiential
knowledge and personal insights of patients, carers
and service users. The moralistic argument statesthat
the public have a right to be involved in any publicly
funded research that may impact on their health status
or the services that they receive. Finally, the
consequentialist argument states that public
involverment helps to improve the quality, relevance
and impact of health research.

We suggest that a second consequentialist argument is missing
from this list, particularly relevant within the setting of
person-centered care [13]. In the Web-based project introduced
here, we conceptualize the person as aresearcher who is engaged
in a continual, living, informal “n-of-1"-type study [14] of the
effects of different actionsand interventionson their own health,
including those that imply contact with health care services.
We see their research as primarily carried out in order to make
better decisions for themselves, but they may offer to contribute
the results to the wider population, either because it could
eventually lead to better, or better-evaluated, interventions for
themselves or because it could contribute to some wider public
health goal or the good of others.

Within the conceptualization of person-as-researcher, those who
lack the capability to function as effective researchers should
be supported in their efforts to achieve that capability [15]
through measures to increase health decision literacy and
numeracy, especialy in disadvantaged populations[16]. While
we agree wholeheartedly with this principle, we note that
guestions of how far this support should go and at what resource
cost must be part of the overall discussion of allocating scarce
resources within a community, including those given to formal
research. Without thisreality check, all recommendationswithin
the “capabilities’ discourse remain ethically impressive but
practically empty. Our project is designed to make some
progressin thisdirection possiblein the short term with minimal
resources and to do so at the point of decision need, when
motivation is highest.

Methods

Overview

Our online decision support tools, delivered directly to the
person in the community and openly accessible, are to be
regarded as “research resources’. The tools take the form of
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interactive decision aids for a variety of specific health
conditions, as well as a generic one that aims to support all
health and health care decisionsthrough itsfocus on key aspects
of decision quality.

The tools focus directly on the person-as-researcher’s
fundamental question, “What should | do?’ This requires
answers to the two subordinate questions: “What should |
believe?’ and “What do | prefer?’ They generate an opinion
that integrates a set of beliefs, in the form of the Best Estimates
Available Now (BEANS) for the performance of the relevant
options on criteria that matter to the person, with their
preferences, expressed as rel ative importance weights for those
criteria. The integration, by a ssmple and transparent expected
value calculation, produces a set of scores for each option that
constitute the opinion produced by the process—nothing more
and nothing less.

For some criteria, the person is themselves the expert source of
the BEANS, since they measure the impact of options on their
personal life. The difficulty, burden, or bother associated with
administration routes for medications or journeys to provider
facilities are good illustrations of where different individuals
may make very different BEAN assessments. All
persons-as-researchers contribute their individual preferences
to the opinion as criterion importance weights.

Many who consult the tools in the course of their research will
be satisfied that they have received a personalized opinion for
their own private use. But they can offer to contribute the results
of their n-of-1 research to an n-of-n database, by registering
with the site by named email and declaring any conflict of
interest. Their namewill appear in any publication based on the
aggregation of the individual results, though personal results
will never be displayed. They receive feedback as part of the
research team.

It isvital to be absolutely clear on one fundamental principle:
whether or not the person is assigned, or accords themselves,
the status of patient in some other setting, they are involved in
our project as a researcher and only as a researcher. And we
repeat that this approach is proposed as one method to be
included in the portfolio of interventions needed to meet the
very broad target of increased user involvement in a
heterogeneous community.

From this point on the paper takes the form of an umbrella
protocol for the condition-specific studies that will implement
our approach. It is therefore organized using the Populations,
Interventions, Comparators, Outcomes, Timings, and Settings
(PICOTS) framework [17].

Populations

Our population consists of individual s researching their personal
health using a more or less formal n-of-1 methodology to help
decide among different health-related interventions and actions.
They regard themselves as interacting with hedth care
professionals and institutions as an individual researcher, even
though they are customarily assigned the status of patient.
Individuals who wish to see themselves purely as patients are
advised that they may find our resources, designed to support
the individua’s research for better decision making,
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inappropriate or unhelpful. But we hope they will proceed,
subject to confirming acknowledgment of being seen in a
researcher role. Those who wish to see themselves mainly, or
exclusively, as patients will be well catered for by
patient-centered shared decision making [18].

Thefocusissolely on research for better decision making about
the individua’s care. There is increasing interest in user
involvement in relation to community-level activities, such as
the development, prioritization, and delivery of health care
services; the evaluation of specific interventions in Health
Technology Assessments; and the determination of
reimbursability for drugs and devices[1]. These are outside the
scope of our project, though the approach we suggest is
modifiable to this type of policy decision.

Members of the community are entitled to adopt whatever
position they wish in relation to their individual interactions
with health care professionals and institutions. That includes
their interactions involving decision making, subject to any
lega requirements, including giving informed consent. Our
decision resources are, however, designed explicitly for those
who wish to be able to involve themselves in clinical decision
making as persons who are empowered (emancipated, enabled,
armed) by their prior research. They are a so intended for those
who wish to keep open such positioning as an option, even if
it may not eventually be exercised.

Researching one of our relevant tools will yield an opinion,
based on principles that they have accepted (for their research
purposes) and inputs they have supplied. We assume that the
person opts into obtaining the opinion as part of the research
basis for their decision involvement and emphasize that they
are free to reject its content or use it in any way they wish in
any subsegquent decision communication with a clinician.
“Clinician” should be interpreted throughout to include nurses,
other health professionals, and clinical teams. “Person” should
be interpreted to include the person-defined significant others
and any legal guardian or proxy.

Interventions

Condition Decision-Specific Aids

Our condition decision-specific aids (eg, Should | have a
prostate-specific antigen [PSA] screening test for prostate
cancer? What treatment is there for my osteoarthritis?) have
several characteristics that distinguish them from most other
decision support tools [19,20]. We believe it is these features
that carry the potential to increase user involvement, especialy
for the population defined above and in relation to the specified
type of involvement.

Whiletheincreased scientific research on values and preferences
needed for health decisions [21] proceeds, along with that on
information and knowledge, clinical decisions are being made
second by second. It would be wrong to say that much of the
formal research being undertaken is “fiddling”, though
increasing concern with waste in research suggests some of it
is, and even that many of the results will eventually be proven
wrong [22-24]. Metaphorically, Rome is smoldering while
academicsarelearning, and we agree with Wears that “ Nothing
can be gained by further perseveration in asking why clinicians
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fail to adopt research recommendations. Progress may come
from asking, instead, why research is failing to provide useful
answers to questions important to clinicians’ [25]. More
importantly, we should be asking questions that are important
to persons-as-researchers.

Asaresult, and as part of our work to improve decision quality
in person-centered care, we publicly offer, asresearch resources,
decision support tools that do not require answers to many of
the fundamental questions being pursued in scientific research.
Thisisin contrast to most of the decision aids and guidelines
produced within both the evidence-based and shared
decision-making philosophies, which emphasize current
uncertainties, ignorance, and the need for caution. We believe
vague urgings to “be cautious’ are unproductive, unless
accompanied by some operational guidance on how to be
cautious, given adecision isto be made now. We therefore make
our offers on the basis that the underlying theory and principles
of the aids, as well as the nature and provenance of their
empirical inputs, are made clear before any engagement with
them (or buy-in) is possible. The user is required to have read
and accepted the contents before proceeding. We therefore
assume that they are making an informed meta-decision about
whether to engage with the aid before any further involvement,
even as a researcher. An involvement strategy that proceeds
without this sort of high-level consent goes beyond
“persuasion-as-simply-making-available” into covert nudging
at best and coercive manipulation of choice at worst. It is
ethically questionable [26-28].

The aids produce an opinion based on a prescriptive model for
decisionmaking in theform of Multi-CriteriaDecision Analysis
(MCDA). Theopinionis*“dualy personalized” asit consists of
the scores produced by combining (in an expected value
calculation) the person’s percentage importance weightsfor the
criteriaimportant to them with the BEANsfor the personalized
performance of each option on each criterion. The aids make
absolutely no claim to be descriptively based in human decision
behavior [29]. Infact, in key respects, especially their numerical
format and expected value basis, their descriptive inadequacies
are a necessary condition of their having something new and
important to offer [30]. The aids are presented with as much
transparency as possible, in order for the person to be clear
about the principles underlying the opinion that emerges. We
emphasize that they can regject the opinion of the aid as a
contribution to their research, having generated it, but advise
that they should consider not even engaging with it if they
disagree with the bases spelled out upfront.

Whilewerefer to “ preferences’, our precisetermis“importance
weights’. Aswith most other termsinthisarea, debate surrounds
its meaning. We define importance weights simply as the
normalized responses of a respondent asked “How important
is [each criterion] to you on an 11-point scale ranging from
0="of no importance’ to 10="of extreme importance ?’. After
the responses are transformed into weights adding to 100% by
normalization, the respondent has the opportunity to use the
cursor or touch to modify the bar-length representations
presented on the screen. We regard this elicitation procedure as
the only one that is practical, in comparison to the more
complex, normatively appealing procedures such as standard
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gambles, time trade-offs, and swing weights, which we have
tried and found operationally lacking [19]. We do not take any
position on whether these importance weights meet anybody’s
normative requirements for constituting “utilities’. The key
point is again to make clear to the respondent that it is their
importance weights, so defined, that are entered into the
personalized opinion that the aid will produce for them as part
of their research.

In regard to the performance rates for options on criteria, our
tools are not designed primarily as information aids. They are
therefore clearly different from most other aids that assume a
better decision must be an informed decision. We do provide
links to high-quality sources of information so that the
person-as-researcher can opt in to them if they choose. But it
is made clear that our primary aim isto provide information in
the form of the BEANSs for the performance of each option on
each criterion. These are updated within a*“living” philosophy
[31] and reject any generic value-judgment based threshold (eg,
P<.05) for what is usable in clinical decision making. In the
absence of robust evidence, they may be best elicited by
expert-based dlicitation. The BEANs entered into the
individual’s aid are personalized as much as possible on the
basis of self-reported characteristics. Opt-in pop-ups provide
the provenance of the BEANS, or linksto their sources, and the
person-as-researcher is free to follow these as further clues to
trustworthiness. Why do we not regard these as vital to consult
in order to benefit from the aids? Because we are aiming solely
to provide an opinion based on an expected value calculation
that synthesizes the BEANs with the person’s importance
weights. Given this purpose, there is no need to communicate
about the size or quality of the detailed BEANS in the way
typically envisaged by those who see “risk communication” as
acentral task in informed decision support. Achieving success
in this task is difficult [32], perhaps not surprising in the light
of the failures of the educational and socialization systems to
produce a health literate and numerate population. The only
information our person-as-researcher needs to acquire is what
the aid will provide and its bases—and what it does not offer.
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However, there is an important exception. The
person-as-researcher does have an important rolein supplying,
at the point of decision, the BEANSsfor criteriawhere they are
the expert. This is notably the case regarding the impact of
testing and/or treatment on the individual as a person or party
to arelationship. Therating of the burden or bother associated
with, for example, different modes of treatment delivery (eg,
oral, topical, subcutaneousinjection, intravenousinfusion; home,
clinic, hospital) will vary with an individual’s workloads and
capacities[33]. Personalized elicitation of the BEANsfor such
criteriaistherefore appropriate—not the use of group averages
such as those produced by discrete choice experiments. Note
that this rating role of the user is conceptually completely
different from the role they play in assigning an importance
weighting to such criteria, relative to all the others.

Uncertainty is dealt with by offering quality-weighted and
unwei ghted opinions. We make clear that the quality adjustments
in the former represent, no more and no less, the judgments of
the quality of the BEANs made by the team responsiblefor their
production.

Our aids, such as “Should | have a PSA screening test for
prostate cancer?’ (Figure 1), are the product of teams of named
health professional s, including clinicians. But we stressthat the
opinion emerging isnot offered as, and should not beinterpreted
as, amedical opinion, legally speaking.

Most of the key requirements for accessibility, usability, and
functionality of patient-centered decision support, whether they
comeintheform of computer-based decision aids or traditional
professional interaction, apply equally to the design of aids to
be presented as research resources [34-36]. Nevertheless, the
re-conceptualization from patient to person-as-researcher does
have major implications in the tone of address and register
adopted. Most importantly, our decision aids should not be seen
in any way as providing care, or as away of delivering better
care. Instead, they are intended simply as an optional resource
available in the person’s own pursuit of the sources of better
care. However, they also provide away that users can add the
results of their engagement to those of others, if they choose.
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Figure 1. Example of PSA decision aid screen.

Kaltoft et a

PSA screening policy 2712 i
Scores
PSA screening | | | | | | 0.9604
No PSA screening | | | | | | 0.9703
() Weightings  Loss oF reniue NEEDLESSBIOPSY  URINARYPROBLEMS  BOWELPROBLEMS SEXUAL PROBLEMS
0.2219 0.2070 01203 0.3462 01040
() Ratings
Phscreening | | Il | Il |
0.9995 0.9572 0.9808 0.9600 0.8617
— || || || I |
0.9994 1.0000 09818 0.9600 0.8703

A Generic Decision Aid: MyDecisionQuality

User involvement is for a purpose, and our central aim is to
improve decision quality. A measure of effectiveness in this
regard is obviously needed.

MyDecisionQuality (MDQ) is a dually personalized decision
quality instrument based (asare our condition decision-specific
aids) on MCDA) [37]. The assessor (eg, the person) is
responsible not only for (1) weighting the criteria of decision
quality in terms of their relative importance, but aso (2) rating
the quality of a decision just made on the criteria. MDQ is
generic in the sense that the criteria are phrased without
reference to any particular decision or context. Information
relating to the specific decision condition and setting must be
provided (if at all) outside the MDQ instrument, such asin the
wider condition-decision support resource where it will often
be situated.

Aswith all implementations of the simpleweighted-sum version
of MCDA, MDQ combines a set of importance weights for
multiple criteria with performance ratings for each option on
these criteria and calculates the overall score as the expected
value of these components. In the case of MDQ, the person’s
weightings for the eight criteria of decision quality are elicited
as early as possible in the decision-making process, and their
ratings on how well the decision made performed on these
criteria, as soon as possible after it was made. The MDQ score,
unique to the person and to the particular occasion, is shown
with the partial contributions of each criterion to it displayed
in segments. Its weighting and rating are highlighted when the
segment is touched or the cursor is rolled over it. An example
isprovided in Figure 2 and an illustrative video in Multimedia
Appendix 1.

Apart from serving as an outcome measure for evaluating the
decision-making process, MDQ represents an aid in itself and,
being generic, can be used in conjunction with any of our
condition decision-specific aids. |ndependent of any health care
context or setting, MDQ alerts the person-as-researcher to one
set of criteriafor agood decision