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Abstract

Background: The population with aspinal cord injury (SCI) largely remains inactive following discharge from rehabilitation
despite evidence on the benefits of physical activity. These individuals need to develop skills to self-manage their condition in
order to prevent secondary comorbidities and rehospitalization. A Web-based physical activity portal can address this need. Few
Web-based interventionsincorporate theoretical frameworks, behavior change techniques, and modes of delivery into their design.

Conclusions: This study highlights features of an online self-management platform that can provide individuals with an SCI
the motivation and volition to engage in physical activity. These findings will inform the design of aWeb-based self-management
physical activity portal to increase physical activity adherence and behavior change.

Methods. Aninterpretative phenomenology methodology and participatory design, along with an integrated knowledge trandation
approach, were used to conduct this study. Convenience sampling was used to recruit individuals with an SCI living in the
community, who were either interested or already engaging in physical activity, and HCPs working with individual s with an SCI,
from three city-based rehabilitation sites. Individual 1-hour sessionsinvolving navigation of an existing website and asemistructured
interview were conducted with all participants. Individuals with an SCI completed a demographics questionnaire prior to the
individual sessions, while demographic information of the HCPswas collected during their interviews. Additionally, all participants
were asked a question on their intention to use or recommend a portal. An in-depth thematic analysis was used to derive themes
from participants’ responses.

Objective: This study aimed to identify the preferred features of aWeb-based self-management physical activity portal through
stakeholder engagement with individual s with a spinal cord injury and health care professionals (HCPs).

Results: Thirteen individuals with an SCI and nine HCPs participated in the study. Five core themes emerged: (1) knowledge:
guidance and barrier management; (2) possibility of achievement: the risks and benefits of physical activity and modelling; (3)
self-regulation strategies: action planning, goal setting, tracking, rewards, and reminders; (4) interactivity: peersand professionals;
and (5) format: appearance, language, and ease of use. The mean (median) ratings of the likelihood of promoting and using a
Web-based portal tailored to individuals’ needswere 9.00 (8.78) and 7.75 (7.88) for HCPs and individual swith an SCI, respectively.
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Introduction

Persons living with a chronic disability, especialy those with
limited mobility, are at an increased risk of developing
secondary comorbidities, many of which are preventable [1].
With the rise in the prevalence of these conditions, individuals
are expected to effectively manage their condition to ensure a
high quality of life and longevity [2-5]. One response to this
concern is the increasing development of self-management
systems, specifically those that are Web-based. Dueto continual
technological advances, the internet has changed the way in
which individuals seek and receive health services and
information [6]. There are now a variety of online resources
that have the potential to support health and well-being.
Moreover, research has reported increased levels of
condition-related informati on searching among chronic disease
populations, including diabetes, depression, and chronic
obstructive pulmonary disorder (COPD) [7,8]. These
technologies have been recognized as a vital component for
adherence to chronic disease management and the prevention
of secondary health concerns[1,3,5].

Although great variability exists, Web-based self-management
systemslargely include components addressing multiple facets
of disease management [9]. One major area of concern that can
have a significant impact on medical, symptom, and lifestyle
management is physical activity. In fact, the World Health
Organization and the Center for Disease Control and Prevention
have described physical inactivity as a leading risk factor for
chronic conditions and death [ 10]. Conversely, regular physical
activity has been shown to decrease the development of
secondary comorbidities[10]. In effect, thereisaneed for health
promotion efforts pertaining to physical activity engagement
among individuals living with a chronic condition [1].

A spinal cord injury (SCI) is one such condition that requires
comprehensive self-management interventions to improve the
quality of life of members of this population. Individuals with
an SCI are discharged from rehabilitation hospitals following
increasingly shorter lengths of stay. The SCI population largely
remains physically inactive after discharge, despite available
physical activity guidelines and knowledge of the benefits of
physical activity [11-13]. As seen in other chronic conditions
[5], these individuals acquire fewer skills to self-manage their
condition upon reintegration into the community, asinformation
regarding their injury becomes less accessible [14,15]. In their
systematic review of meta-analyses, Rogers et al [16] found
that most of the self-management programs on the internet that
demonstrated effectiveness in randomized controlled trials are
unavailable for use to the general public. Therefore, these
individuals are at an increased risk of developing secondary
comorbidities, such as autonomic dysfunction, loss of motor
control, depression, and fatigue [12,17], often resulting in
rehospitalization [15]. To address this inactivity and the
development of secondary health conditions, knowledge must
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be mobilized beyond academics and into the hands of individuals
living with chronic conditionsviaoptimal delivery mechanisms
to enhance information uptake [12,18].

Additionally, the vast majority of reviews that evaluate the
effectiveness of Web-based self-management interventions have
focused on chronic conditions, specifically, those with a more
progressive nature such as obesity, type 2 diabetes, and COPD
[4,8,19]. Although physical activity is undoubtedly important
for individuals with and those without disability, the SCI
population presents with a unique need for support and
resources, as the rapid, often immediate, onset of an SCI
necessitates intense rehabilitation services early on and a high
level of resilience to cope. In effect, there is a need for novel
research that systematically explores and describes effective
technologies to be included in an online self-management
program for individualswith an SCI and other popul ationswith
similar needs. Furthermore, only a small number of available
Web-based interventions are grounded in theoretical frameworks
and incorporate behavior changetechniques (BCTs) and modes
of delivery (MoDs) into their design [20-22]. Theories are
valuablein understanding the factors that influence one'shealth
behaviors [23]. Additionally, incorporating BCTs and MoDs
into the design of online self-management programs can inform
adherence and behavior change [24-28].

The Health Action Process Approach (HAPA) is a framework
that effectively addresses the intention-behavior gap [29] and
has been applied in rehabilitation with clinical populations[23].
It posits that individuals require motivation to develop the
intention to engage in a behavior, followed by volition to elicit
a behavior [29]. It proposes that characteristics of Web-based
interventions, including BCTsand MoDs, should be adapted to
one's stage of readiness to engage in a behavior. Thus, the
framework provides a theoretical foundation to guide the
development of self-management programs to increase
adherence behaviors[30]. It has demonstrated good applicability
inincreasing adherence to physical activity among individuals
with obesity and type 2 diabetes [19,23,31,32] as well as in
creating physical activity interventions for individuals with an
SCI [33,34].

According to the HAPA framework, goal setting, action
planning, provision of feedback on performance, and
self-monitoring are among the most effective BCTs linked to
changes in health-related behavior [24-26]. The BCTs barrier
identification/problem solving and providing rewards on
behavior change have also been correlated with improvements
inclinical and psychological outcomesaswell as health behavior
[27]. In terms of MoDs, access to an advisor /contact with
clinicians was found to have small-to-medium effects on
behavior [32] and has been linked to intervention adherence
[26,28]. A thematic synthesis of qudlitative studies by
Dwarswaard et a [2] showed that individuals with chronic
conditions require support from health care professionals (HCPs)
to manage their condition. The collaboration between patients
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and HCPsisvital for self-management support [2]. Alternately,
several studies have postulated that high attrition rates and
minimal health behavior change during Web-based
health-related programs may be associated with minimal or no
contact with experts [35,36].

I Action Canada is an Ontario-based online self-management
physical activity portal for individuals with an SCI, created in
2008 [37]. This website was developed to mobilize strategies
toinform, teach, and enableindividual sto initiate and maintain
aphysically active lifestyle [38]. It comprises various BCTsin
line with the Health Action Process Approach framework
[33,39] as well as multiple MoDs [38]. SCI Action Canada 's
content includes evidence-based physical activity guidelines,
education on the benefits and safety precautions related to
physical activity, tailored exercises and information based on
the level of injury, and strategies to plan physical activity and
overcome potential barriers. However, certain interactive
features such as the possibility to contact a clinician aswell as
select customizable features that the user can individualize to
their current condition and preferences are not incorporated in
thewebsite. Despite the evidence presented on the effectiveness
of BCTs and MoDs in self-management portals, a knowledge
gap remains regarding which Web-based features best meet the
unique needs of individuals with an SCI and potentially other
populationswith shared characteristics and recovery trajectories.

Moreover, few studies have embedded a participatory or
user-centered design that incorporates the perspectives of both
HCPs and individualsin the initial development of such a site
[40,41]. Thisiterative research design congtitutes acollaborative
approach in which individuals who can impact or be impacted
by an intervention are involved throughout its development.
The inclusion of end-users in initial designs of a Web-based
portal has been shown to enhance usability, adherence, and
behavior change associated with its use [42]. Jafarari et al [43]
found that a participatory design approach was essentia in
determining the aspects needed in the creation of personalized,
internet-enabled education for patients with diabetes.
Furthermore, a participatory design study by Allin et al [44]
demonstrated that engaging users as codesigners, codevel opers,
and informants in the formation of an online platform may
promote self-management.

In their study, Munce et al [15] used a cross-sectional design
to explore preferred content modules, including exercise, pain,
and nutrition management, aswell as program delivery formats
including theinternet, DV Ds, and atel ehealth system to include
in a program for individuals with an SCI. They suggested the
creation of a tailored self-management program to increase
users’ knowledge acquisition postdischarge from rehabilitation;
their study was the first to examine these concepts using
feedback from individuals with an SCI. This research study
builds on Munce and colleagues [15] novel findings by
examining  specific  Web-based components of a
self-management portal focused on physical activity.

To our knowledge, this study is the first to explore the needs,
learning styles, and preferences of key stakeholders, including
individuals with an SCI and HCPs, specificaly in the
development of aWeb-based self-management program. Thus,
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the objective of this study is to identify needs and preferences
of individual swith an SCI and HCPswith regard to the features
of a Web-based self-management physical activity portal that
have the potential to enhance one’s motivation and valition to
engage in physical activity.

Methods

Statement of Ethics

Approva for this project was granted by the Centre for
Interdisciplinary Research in Rehabilitation of Grester Montreal.
We certify that al applicable institutional and governmental
regul ations concerning the ethical use of human volunteerswere
followed during this research study.

Research Design

This qualitative study used a constructivist paradigm with an
interpretive phenomenology methodology, and an integrated
knowledge translation approach to inform the objective of this
research. This approach acknowledges the unique life
experiences of individualswith adisability aswell astheclinical
experience of HCPs. It additionally permits an exploration
through the analysis of first-person narratives constituting
participants experiences, views, and needs. An in-depth content
analysis was subsequently used to systematically determine
participants' preferred design features of an online physical
activity platform. A participatory or user-centered design, which
supports cocreation through the involvement of key
stakeholders, was also applied.

Recruitment

Convenience sampling was used to recruit individuals with an
SCI and HCPs. Recruitment took place at three rehabilitation
sites in the province of Quebec: Rehabilitation Site 1 was a
Montreal-based secondary inpatient and outpatient rehabilitation
hospital, Rehabilitation Site 2 was a Montreal-based tertiary
inpatient and outpatient rehabilitation hospital, and
Rehahilitation Site 3 was a Quebec City—based secondary and
tertiary inpatient and outpatient rehabilitation hospital with
postdischarge physical activity programs.

Recruitment of individuals with an SCI was done via the
telephone. The researchers contacted interested persons with
an SCI from Montreal and Quebec City. The eligibility criteria
wereasfollows. age>18 years, discharge from inpatient services
from one of thethree rehabilitation sites, ability to communicate
in English or French, ability to independently make informed
decisions, accessto theinternet and an email address, and ability
to use a computer independently or with assistance.

HCPs were recruited from the affiliated ingtitutions through
presentations to clinical teams to explain the objective of the
study and the required time to participate. Interested HCPs
contacted the researchers via email.

Procedure

After aobtaining informed consent, two trained researchers
conducted individual 1-hour sessionswith HCPsand individuals
with an SCI at the individual’s affiliated rehabilitation site or
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in their home. Prior to their scheduled session, the individuals
completed a demographics questionnaire.

In the first part of the session, participants spent 30 minutes
navigating selected content on the SCI Action Canada website.
Using a think-aloud approach, participants verbally expressed
their immediate positive and negative thoughts on how the
content and structure of the website may influence the
motivation and volition of persons with an SCI to engage in
physical activity. The two researchers tracked the content that
participants independently navigated through, with the use of
a comprehensive checklist containing the BCTs and MoDs
integrated in the website. They also prompted participants to
navigate through the features they overlooked. The website
navigation session was recorded using Camtasia software,
version 8 (TechSmith, Okemos, MI), provided by McGill
University.

Subsequently, the two researchers conducted semistructured
interviews comprised of open-ended questions during the second
part of the session. Participants responded to questionsregarding
physical activity engagement following an SCI. Individuals
with an SCI were asked about the type, frequency, and socia
aspect of, as well as barriers to, their involvement in physical
activity since their injury. HCPs were asked about their
experience with physical activity prescription for their patients
and expounded on strategies to improve physical activity
adherence within the SCI community. All participants explored
the importance of physical activity for individualswith an SCI.
They were also asked to provide feedback on the website
navigation portion of the session, including the site's ease of
use, appeal, and delivery format, aswell as perceived usefulness
of embedded and absent physical activity resources.
Furthermore, theindividualswere asked to rate their likelihood
of integrating a Web-based portal into their physical activity
practice, on ascale of O (unlikely) to 10 (very likely). Using a
similar scale, HCPs were asked to rate the degree to which they
would promote such a physical activity platform in practice.
All interviews were audio recorded using Camtasia software.

The length of each session ranged from 46 to 90 minutes. All
sessionswere transcribed verbatim. Pseudonymswere assigned
to each participant. Quotations from French-speaking
participants were translated to English for the purpose of this
paper. In addition, the demographics questionnaire, interview
guide, and navigation checklist used throughout the study were
reviewed by a team of stakeholders, which included three
clinical researchers, aknowledge trand ation specialist from SCI
Action Canada, a coordinator for a Quebec adapted sports
organization, and aconsultant living with an SCI who promotes
community integration.

http://formative.,jmir.org/2019/3/e12507/

Pancer et d

Data Analysis

Descriptive stati sticswere used to summarize the characteristics
of al participants and the responses on questionnaires for
individualswith an SCI. All transcripts from the site navigation
and interview sessions were reviewed. An in-depth thematic
analysis was conducted by four members of the research team
to derive common themes. Content analysis was guided by
participants' rich feedback on the perceived ability of select
Web-based features to impact the motivation of theindividuals
to initiate and maintain engagement in physical activity. The
two authorswho conducted the interviews a so maintained field
notes with thematic logging of significant moments during and
after the individual sessions, which served as a component of
datatriangulation to contribute to the analytical process. Codes
representing core concepts were identified in the transcripts.
Through extensive discussion surrounding emerging
commonalities, subthemeswere formed and then grouped under
“umbrelld’ key themes. All derived themes have connections
to BCTs and MoDs, as outlined by Abraham and Michie [45];
this was paramount to contribute to the evidence and overall
rhetoric surrounding their value as embedded components of
Web-based self-management portals aimed at ameliorating
health-related behaviors. The four researchers who carried out
the analysis met regularly to resolve any discrepanciesin order
to ensure consistency of the findings. Data saturation was
achieved at 21 participants. The median and mean ratings
attributed to the likelihood of integrating a Web-based portal
into physical activity practice or promotion were cal cul ated.

Results

Participant Characteristics

Thirteen persons with an SCI, seven from Montreal and six
from Quebec City, agreed to participatein the study. Ultimately,
data collected from 12 individuals were included in the study,
as data from one participant, whose condition turned out to be
inaccurate, were removed. The majority of the samplewasmale
(n=10) between the ages of 16 and 75 (mean 46.8, SD 17.1)
years. Most of these individuals had a nontraumatic SCI (n=8)
and a level of injury located between T1-S5 (n=6). Most
participants were discharged from rehabilitation for more than
12 weeks (n=9). Ten of the participants had been participating
in physical activity for over 6 months. Lastly, most subjects
spent at least 2 hours per day navigating the internet, in general
(n=8). Demographic information of these individuas is
presented in Table 1.

Nine HCPs, six from Montreal and three from Quebec City,
agreed to participate in the study. They had an average of 13.7
(SD 11.9) years of experience working with the SCI popul ation.
Additional demographic information of the HCPs can be found
in Table 2.
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Table 1. Characteristics of the individuals with a spinal cord injury.

Pancer et d

Characteristic Value, n (%)
Age (years)

16-30 2(1n)

3145 2(17)

46-60 5(42)

61-75 3(25)
Gender

Male 10 (83)

Female 2(17)
Affiliated rehabilitation site(s)?

Sitel 6 (50)

Site2 4(33)

Site3 6 (50)
Level of injury

Cl1-C4 3(29)

C5-C8 3(25)

T1-S5 6 (50)
Severity of injury

Complete 5(42)

Incomplete 7 (58)
Nature of injury

Traumatic 4(33)

Nontraumatic 8 (67)
Time since discharge from inpatient rehabilitation services (weeks)

0-4 18

5-8 1(8)

9-12 1(8)

>12 9(75)
Number of months participant engaged in physical activity

<6 2(17)

>6 10(83)
Hours per day participant spent on theinternet, in general

<1 1(8)

lto<2 3(25)

2t0<3 5 (47)

3to<4 1(8)

>4 2(17)

3Total N>12, as several participants attended more than one rehabilitation site.
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Table 2. Characteristics of the health care professionals.

Characteristic Value, n (%)
Profession
Physiotherapist 3(33)
Occupational therapist 3(33
Kinesiologist 1(11)
Physical rehabilitation therapist 1(12)
Dietician/nutritionist 1(11)
Gender
Male 2(22)
Female 7(78)
Affiliated rehabilitation site
Site1 3(33)
Site2 3(33)
Site 3 3(33)
Years of work experience with the spinal cord injury population
110 4(44)
11-20 2(22)
21-30 2(22)
>30 1(11)
In total, 5 themes with 14 subthemes emerged (Textbox 1). activity participation. They suggested having access to
Knowledge information on tangible solutions to overcome these barriers.

That's interesting, you know, (information on)
overcoming obstacles because people often tell me
“ Ah! But you'retraining, you're lucky, you're moving

Participants preferred resources that enhance their knowledge
of physical activity in terms of guidance and barrier

management. X , ,
your abdominals, you're moving your legs, and this
Guidance and that”..People have difficulty overcoming
Participants identified the importance of including resources obstacles because there are no two people with the
that guide them in their physical activity participation. These same disability, so it can be helpful to provide
resources consisted of home-based exercise tutorials, safety information on overcoming obstacles. [ISCI 10, male,
suggestions, and evidence-based physical activity guidelines. 31 years]
Furthermore, participants preferred having access to practical You know, the equipment, notably adapted bicycles,
materials from areliable source. is SO expensive, so, [access to equipment] can be
Oh I like this(home-based exercise tutorials). This difficult without financial support. Over here [RS3],

tellsyou howto doiit, right? | like that. You know why we have resources that can lend adapted bicycles, a
| like that? Cause it's stuff | can do at home and | cycling club...there are several resources, but they

don't need anybody. [ISCI 13, female, 52 years] need to be advertised. [HCP 07, female, occupational

. . . therapist, rehabilitation site 3]
It's important to engage in PA, but it must be done

safely. People often fail to consider certain aspects Possibility of Achievement

of PA. [HCP 05, Temale, occupational therapist, All participants, especially persons with an SCI, suggested

renabilitation site 2] including featuresthat will inspire them to achievetheir physical
Barrier Management activity goals.

Participants identified cost and availability of exercise
equipment, and physical accessibility asbarrierstotheir physical
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Textbox 1. Characteristic of Web-based interventions, themes, and subthemes.

Behavior change techniques
« Knowledge
«  Guidance

«  Barrier management

« Possibility of achievement
« Risksand benefits
« Models

. Sdf-Regulation
o Action planning
. Goa setting
« Tracking
o Rewards

« Reminders

M odes of Delivery
« Interactivity
. Peer

«  Professiona

« Format
o Appearance
o Language

« Easeof use

Risks and Benefits

Participants disclosed the importance of being aware of the
benefits of physical activity participation and the negative
consequences of remaining sedentary.

| think there should be more information on the
benefits of PA...or the risks associated with not
engaging in PA. You know, a little like what they do
with cigarette packages: “If you smoke, you will
develop this disease” , so on the site [it would say]
“if you don’'t move, you will become overweight, you
will experience shoulder pain, you will end up in a
power wheelchair and become dependent on others” .
So, maybe not to say it this explicitly because it may
offend certain users, but to really explain the benefits
of PA and risks of a sedentary lifestyle. [ISCI 10,
male, 31 years]

Although | think [risks and benefits] can be
motivating, they must be clearly outlined: you know
“Essentially, PA improves this, and this, and
decreases this’ ...and also to explain that individual
with a SCI are more at risk of devel oping other types
of health problems and must be extra careful. PA
certainly helps maintain a healthy body weight, it can

http://formative.,jmir.org/2019/3/e12507/

reduce risks of diabetes, it can reduce several things,
soit'svery important. [HCP 05, femal e, occupational
therapist, rehabilitation site 2]

Modelling

Examples of individuals with an SCI successfully engaging in
physical activity within a community setting, in the form of
photos, testimonials, and a mentor, was a recurrent topic. The
majority of the participants explained that these forms of
modelling provide a tangible outlook on a physically active
lifestyle.

When | see this photo [individuals with a SCI
participating in an exercise class], 1'd like to do it
likehim. It'svery good...it [would] make me so happy.
| want to do it like him. [ISCI 02, female, 26 years]

Providing examples of active [individualswith a SCI]
in the community, like success stories or testimonies
or [saying] whereindividuals started and where they
are now, and the benefits they have acquired...often
speaks to clients; it gives them an idea, a vision of
the future and of what it looks like to be an active
person with a SCI. [HCP 06, female, kinesiologist,
rehabilitation site 2]
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Self-Regulation Strategies

Many participants conveyed a preference for self-regulation
tools such as action plans, goal setting and tracking, reward,
and reminder systems to support their engagement in physical
activity.

Action Planning

Participants expressed that an action plan—a detailed
organization of when, where, and how physical activity can be
incorporated into one's weekly schedule—provides a sense of
structure.

| personally have an action plan embedded within my
schedule because it is as important as medical
appointments...To reinforce, to integrate [PA] in a
calendar issuper pertinent. [ISCI 12, male, 53 years]

On the other hand, a number of the individuals stated that their
action plan did not need to be written down or input on their
phone or computer, asit wasalready ingrained in their lifestyle.

My scheduleisin my head. The definition saysit: it's
aroutine. it's over and over again. [ISCI 03, male,
43 years)

Goal Setting

Participants desired a goal-setting system as an interactive
Web-based feature to formulate specific, meaningful, and
realistic physical activity objectives that follow a safe
progression.

[A goal setting system] gives importance to physical
activity. [Just like] organizing a trip, giving time to
organize my things, it gives physical activity the same
importance asthesethings. [ISCI 12, male, 53 years]
[Gradually progressing goals] is important because
when objectives are not progressive, people are
intimidated, and they get injured, and finally they
abandon it because the way they started was not
necessarily realistic. [ISCI 07, male, 63 years]

Tracking

Participants discussed the importance of having a tool that
monitors their physical activity progress. Participants reported
that thistool would enable them to measure their improvements
and follow-up on their objectives in order to stay accountable
to their physical activity plan.

It would be very interesting to access the history of
your past physical activities and exercise programs,
to seeif there has been progress [ISCI 05, male, 59
years]

[To follow] the PA you have accomplished in real
time, to know what you have accomplished and what
isleft to accomplish a given objective, | always think
of acirclethat becomesfilled in asyou compl ete more
and more hours of PA. [ISCI 09, male, 19 years]

Rewards

Some of the individuals with an SCI favored incorporating a
reward system on a website to reinforce the habit of engaging
in physical activity. These individuals reported that they enjoy

http://formative.jmir.org/2019/3/e12507/
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rewarding themselves for engaging in physical activity with a
positive extrinsic stimulus.

If 1 do my full 40(swimming)laps, | get a piece of cake.
If 1 don't, | don't get it. That's me...Because I'm
telling you, when I’mreally tired and | don’t want to
do the 40 laps and | think of that piece of cake, I'm
going to go [do the 40 laps]. [ISCI 13, female, 52
years]
However, some participants did not agree with the idea of a
reward system, as they felt the health benefits of physical
activity are a sufficient reward.

When you participate in PA, you do it for yourself.
Your [reward], you will get it when you reap the
benefits...Improving your conditionisthe best reward
you can get. [ISCI 07, male, 63 years]

All the benefits it can bring, maintaining a healthy
weight, energy levels, decreasing stress, that iswhat’s
important to me. | think the individual who wants to
be active has to do it for themselves and not for a
reward system. [HCP 07, female, occupationa
therapist, rehabilitation site 3]

Reminders

Some of theindividual s explained that having areminder system
to participate in physical activity can serve as a form of
encouragement or compensate for memory difficulties.

It's good. It will make me, maybe feel like somebody
is pushing meto work; yeah, it's good. Like support.
[ISCI 02, female, 26 years]
However, others suggested that this type of system should be
optional, as reminders can become a stressor for them.

Personally, | hate it. | hate it! It's like...I think we
have so much pressure from everything else. |
wouldn't like to have reminders, but I’'m sure some
people would likeit. [ISCI 05, male, 59 years]

I nteractivity

Participants highlighted the value of having access to features
that enableinteraction with peers and professionals, asit would
provide a sense of support.

Peer

Participants reported that they would value platforms to share
resources and anecdotes, such as discussion forums or chat
groups, which provide guidance and help foster a sense of
belonging.

It (a network) is super important. If you don’t have
one, you don’'t have much. | often say “ If i had not
met all these people (with a SCI), | would beisolated
and depressed;” so it's super important. [ISCI 09,
male, 19 years]

It could be a forum with questions, but also a forum
where they can exchange information: “ | would like
to start a basketball team, but | am missing
participants. Who would be available?” [HCP 05,
female, occupational therapist, rehabilitation site 2]
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Professional

Personswith an SCI expressed theimportance of having access
to aHCP by phone, email, or Skype, following discharge from
rehabilitation, asit would enable them to seek reassurance with
their physical activity plan or answer any questions they may
have. Ultimately, they reported that having this type of access
contributes to a continuum of care upon discharge.

It's an alternative (to a consult with your doctor) if
you encounter a physical problem. If you feel a
burning sensation or there is an exercise you don't
understand, having the help of a clinician is
interesting because the clinician can help determine
if the problem is related to your injury or if it is
another health issue. [ISCI 05, male, 59 years]

| think that it would be very useful because when you
finish your rehabilitation, like myself, you feela sort
of mourning, an emptiness, and you're all by yourself.
It would be good if there was a way to provide people
with the opportunity to have contact with a clinician
before they finish their rehabilitation; it could be
something that can be continued after. [ISCI 04, male,
68 years|
However, some of the individuals who received al their
rehabilitation servicesfrom the sameingtitution preferred contact
with a professional with whom they are familiar.

If you have a question, instead of calling a technician,
you can come(to the rehabilitation site)and see
someone who cared for you and can answer your
guestions, someone who knows you better than
someone over the phone. Otherwise, you will need to
explain[your situation] to the person you call[and...]
start all over again. [ISCI 07, male, 63 years)

Format

Participants reported that the way in which content is structured
and delivered, in terms of the appearance, language, and ease
of use, influences their level of interest in using a Web-based
platform.

Appearance

The mgjority of participants conveyed that they are primarily
visual learners, and as such, are drawn towards photos, videos,
colorful diagrams, and succinct text.

Pictures, videos- I’'mvery visual, so they help. | don't
like text as much. So pictures, videos, and
demonstrationsare for sure alwaysfun and practical.
[ISCI 09, male, 19 years]

Colour coding is always more interesting. It makes
it less dull to read. It's fun to at least having colour
coding, which makes it more appealing to the eye.
It's more structured. [ISCI 05, male, 59 years)

Language
Participants communi cated the importance of having clear and
concrete explanations that use lay and positive language.

Participants al so stressed upon thefact that all resources should
be available in French.

http://formative.,jmir.org/2019/3/e12507/
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[Terms such as] “muscular reinforcement” and
“aerobic capacity” can be[ confusing]for someone
who is less knowledgeable. You know, give more
concrete examples. [ISCI 10, male, 31 years]

[When] it says there are English documents, I'm
already less inclined to visit them because they are
in English. I'm sure that the majority of our clientele
(in Quebec) would feel that way [HCP 09, male,
physical rehabilitation therapist, rehabilitation site 3]
It seems a little negative. You know “ Lack of time, |
can't participate in PA..” | would tend to rephrase
the messages more positively. It feels very
critical...\e all have our reasons whether or not to
participate in PA, good or bad. Maybe change it a
little...to be more positive. [HCP 09, male, physical
rehabilitation therapist, rehabilitation site 3]

Ease of Use

Participants identified the need for a user-friendly website,
comprised of structured, easily accessible content, asit renders
the navigation experience more alluring and time-effective.

When you go on awebsite, you try to find information
rapidly to accomplish something specific, [ ...because]
we are all pressed for time. Sometimes it's hard to
find information we want on a website, so it would
be good to group the information in a succinct way.
[ISCI 12, male, 53 years]

[1t's important] for links to be easily accessible to
seek information that is relevant to me - [ not to have
to toggle back and forth between pages]. | would
suggest using links to help quickly access relevant
information. [HCP 09, male, physical rehabilitation
therapist, rehabilitation site 3]

Likelihood of Using aWeb-Based Portal Tailored to the
Needs of I ndividuals with a Spinal Cord Injury

The mean and median ratings from both groups of participants
were calculated for the likelihood that they would promote and
use aWeb-based portal tailored to the needs of individualswith
an SCI. The mean and median ratings for HCPs were 9.00 and
8.78, respectively. The mean and median ratingsfor individuals
with an SCI were 7.75 and 7.88, respectively.

Discussion

Principal Findings

The aim of this study was to highlight the Web-based features
that have the potential to influence the motivation and volition
of individuals with an SCI to self-manage their participation in
physical activity. This is the first study of its kind to use an
in-depth qualitative research design to understand the needs,
preferences, and lived experiences of members of the SCI
community and HCPs in the preliminary stages in the
development of a Web-based self-management program.
Through an in-depth inductive thematic analysis, 5 core themes
and 14 subthemes emerged. Thefirst three themes (knowledge,
possibility of achievement, and self-regulation) align well with
the two phases of the Health Action Process Approach
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framework and thus BCTs, while the last two themes
(interactivity and format) align with MoDs (Figure 1).

Tools that enhance one's knowledge and convey a possibility
of achievement can provide persons with an SCI the motivation
to form an intention to participate in physical activity [46].
Participants expressed an interest in resources that offer
guidance on their condition and physical activity, strategies to
overcome barriers, and information on the risks and benefits.
Inclusion of BCTs that improve knowledge of one’s condition
has been attributed to increased levels of self-efficacy and
physical activity behavior [24,25,37]. Participants also identified
that models of individuals with an SCI successfully practicing
physical activity help reinforce the intention to adopt healthy
behaviors, as they contribute to a positive outlook on their
condition through relatability [13]. This BCT has aso been
linked to improved clinical and psychological outcomes[24,47].

Participants expressed that self-regulation tools such as action
planning, goal setting, and tracking are conducive to initiating
and maintaining physical activity. These BCTs have
demonstrated effectivenessin increasing one's physical activity
engagement and sense of control in various populations by
transforming their intention into a behavior [24,25,30,47,48].
Participants’ perspectives, however, were mixed regarding the

Pancer et d

value of having reminders and rewards on awebsite. Although
anumber of theindividuals and HCPs expressed that reminders
have the potential to keep oneself engaged in physical activity,
others perceived this function as burdensome and stressful.
These findings are echoed in the literature: One systematic
review demonstrated that a reminder system had the largest
favorable effect on physical activity levels [36]. Conversely,
Williamsand French [47] associated this system with decreased
self-efficacy among study participants, while a systematic
review reported small and nonsignificant effects on physical
activity when interventions contained reminders [24]. In terms
of rewards, aportion of thisstudy’s participants viewed positive
reinforcements as a necessity to their physical activity practice
compared to others who stated that the health benefits from
regular physical activity engagement are enough of a reward
ontheir own. Interestingly, two studies have found that asystem
that rewards participants based on effort or progress positively
influences one's self-confidence with respect to their physical
activity participation. However, these same studies did not report
significant effects where interventions rewarded participants
only for successful behavior. We suggest that focusing on
smaller short-term progress may increase one's sense of
self-efficacy regarding physical activity engagement [27,47,49].

Figure 1. Diagram demonstrating how the resulting five themes relate to behavior change techniques and the phases of the Health Action Process
Approach framework, and the how mode of delivery impacts these phases and behavior change techniques.
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Additionally, participantsidentified theimportance of including
interactive features on the website. For example, some
participants suggested that online access to HCPs may afford
individuals with an SCI a sense of reassurance and support
needed to cope with setbacksin physical activity. Infact, having
accessto aHCP over the phone was found to increase adherence
to physical activity among individualsin both the motivational
and volitional phases of behavior change [26,38]. In contrast,
others mentioned that online access to HCPs would not be a
necessary feature, as they have sufficient contact with an HCP
in their community. Participants also expressed a preference
for online discussion forumswherethey can interact with peers
(fellow persons with an SCI), exchange knowledge, and
integrate within the active SCI community. In their study, Allin
et a [44] highlighted the importance of including these
community-type resources on a Web-based platform.

Furthermore, our findings reveal that the way in which
information is displayed on a Web-based platform (format),
including the appearance, language, and ease of use, influences
the degree to which individuals are drawn to and potentially
utilize Web-based resources. Recent studies have stressed the
importance of addressing features and functions including
usability, readability, and visual esthetics to assure end-users
engagement in Web-based interventions [50,51]. However,
research remainslimited on the specific elementsthat constitute
effective Web design [50]. More research on the impact of
format on behavior change is needed to contribute to evidence
supporting its value in online self-management portals.
Ultimately, the interactive features and format of the website
contribute to the degree of appeal of the BCTsidentified by the
first three themes and therefore have an influence on individual s
motivation and volition to engage in physical activity.

Our research builds upon Munce and colleagues [15]
cross-sectional study, which explored general components of
self-management programs for individuals with an SCI. They
reported, among others, participants’ desires for portals to be
internet-based and to include a physical activity component.
Although numerous Web-based self-management portals exist,
website quality remains low and few incorporate theoretical
frameworks, BCTs, and MoDs into their design [20,21].

The SCI Action Canada website is one of the most devel oped
Web-based self-management systems that currently exists. Its
design was guided by the HAPA framework and thus
incorporates various BCTs and MoDs that have been linked to
increased physical activity engagement among individual swith
an SCI. Assuch, it was used as a starting point for our research,
anticipating that several areas of improvement would emerge
from our results, which was the case. First, the content should
be updated and enhanced to reflect the needs and preferences
of the SCI community. Second, interactive features, including
contact with peers and professionals through the same system,
should be embedded within the website. Third, while not
currently  incorporated into health care, introducing
self-management tools to patients early on in their recovery
processis an integral step to ensure a continuum of care.

Murray et al [52] found that new technology has the greatest
likelihood of becoming implemented if it aligns with the

http://formative.jmir.org/2019/3/e12507/
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organizational objectives and expertise of existing HCPs and
positively influences their relationships with patients.
Dwarswaard and colleagues [2] also demonstrated that
individualsliving with achronic condition expect HCPsto play
a vital role in their self-management, which was similarly
expressed by our study subjects. Given the sudden onset of a
SCI and the trajectory and intensity of rehabilitation services,
embedding HCPs into this process to ensure a continuum of
careiscritical. Thiscan inform the need for a self-management
portal to be presented and endorsed by HCPs before discharge
aswell astheincorporation of interactive features on the system
to ensure users feel supported in the long-term.

This study’s findings support the need to include numerous
persuasive technologiesin aWeb-based physical activity portal.
Our results align with the literature, which has found that
multimode tail ored interventions that incorporate video, audio,
discussion forums, and chat enhance interactivity, skills, and
knowledge building, thus positively influencing patient
engagement and health-related outcomes [27,35,53,54].
Furthermore, previousinterventionsthat included multiple BCTs
had larger influences on behavior change than those that
incorporated fewer change techniques [24].

Finally, the robust user-centered design permitted us to delve
into specific Web-based components favored by members of
the SCI community. As such, this study supports the need to
engage persons with a SCI and HCPs early on in the design of
an online self-management portal. In addition, the high ratings
of these key stakeholders on the likelihood to use a website
tailored to one’'s needs illustrate not only the willingness of
participants to use such awebsite, but also the degree to which
it is valued in improving one’s self-management in physical
activity. As such, the educational and material resources
included on the proposed self-management portal should be
made easily accessible and cater toindividualized needs[14,38].

Limitations

First, when considering the generalizability of this study’s
findings, it is important to note that the majority of the
individualswho participated (83%) reported that they have been
engaging in physical activity for more than 6 months. In
addition, most participants (n=8) spend at least 2 hours on the
internet daily. The characteristics of our sample may be
attributed to the self-sel ective nature of our recruitment strategy,
as members of the SCI community with an interest in physical
activity likely shared an interest in this study’s topic. As such,
the results may not be representative of individualswith an SCI
who are in an early stage of physical activity engagement or
who lack access to Web-based resources. Moreover, due to our
methodology and small sample size, we were unable to derive
conclusive similarities or discrepanciesin the findings between
subjects, despite reaching saturation with 21 participants.
Although this was not part of our initial objective, future
research will involve conducting further analyses with more
study subjects to determine subgroup clusters as we continue
to develop the platform. A strength of this more engaged and
technologically savvy sample, however, is that they were able
to reflect on the motivational strategies they use or have used
in their experience with physical activity to provide valuable
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feedback on Web-based persuasive technologies. Theseinsights
will guide usin shaping a platform integrated into carein away
that attracts less active individuals with an SCI to initiate
behavior change and maintain engagement when discharged
back to the community. Further research is needed to consider
the perspectives of individuals with an SCI at a rudimentary
stage of physical activity engagement.

Second, some participants reported that they did not have
sufficient time to navigate the website, which may have
influenced their exploration of the available resources. These
participants may not have been able to conceptualize the impact
of certain Web-based features they initially overlooked due to
the time limit. Third, participants were asked to comment on
several BCTs (eg, reward system and goal setting system) that
have been shown to be effective in the literature but were not
embedded within SCI Action Canada. Participantslikely formed
an opinion based on the hypothetical value of thesetoolswithout
having had a genuine opportunity to interact with them on a
website. Fourth, due to time and resource constraints, only
persons with an SCI living in urban areas were recruited. As
their perspectives may vary from those who live in more rura
settings, the findings may be more applicable to an urban
context.

Pancer et d

Conclusions

To our knowledge, this is the first study to highlight the
Web-based features that should be considered in the design of
a Web-based self-management platform targeting physical
activity. The Health Action Process Approach, aswell asBCTs
and MoDs, add value to the promation of physical activity
engagement, as they shed light on the potential for Web-based
features to enhance the motivation and volition of personswith
an SCI. The in-depth analysis and report of the needs and
preferences of both individuals with an SCI and HCPs in this
study serve as an essential preliminary step in the design of an
online physical activity portal. Once a prototype is created, its
ability to influence adherence and behavior change will need
to be evaluated. Lastly, our study contributes to the growing
body of knowledge on disability and chronic disease
management. Many of the challenges in the self-management
of physical activity experienced by individuals living with an
SCI in the self-management of physical activity are similarly
experienced by members of related disability populations. As
such, we highly encourage fellow researchers to utilize and
build upon our robust methodology as a platform to deepen the
understanding of the needs and preferences of other disability
populationsin the interest of promoting and enhancing quality
of life. Further research is therefore warranted in this area.

Acknowledgments

We would like to express our gratitude toward this study’s participants. We would also like to thank our stakeholders for their
valuable input on the study material. This project is funded by the Richard and Edith Strauss Foundation and the Lindsay
Rehabilitation Hospital Foundation. SA is supported by a salary award from the Fonds de Recherche en Santé du Québec.

Conflictsof Interest
None declared.

References

1. Froehlich-Grobe K, Driver SJ, Sanches KD. Self-Management Interventions to Prevent the Secondary Condition of Pain
in People with Disability Due to Mobility Limitations. Rehabilitation Process and Outcome 2016 Mar 13;5:RP0O.S12339.
[doi: 10.4137/RPO.S12339]

2. Dwarswaard J, Bakker EJM, van Staa A, Boeije HR. Self-management support from the perspective of patients with a
chronic condition: athematic synthesis of qualitative studies. Health Expect 2016 Apr;19(2):194-208 [FREE Full text]
[doi: 10.1111/hex.12346] [Medline: 25619975]

3. HamineS, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: a systematic review. JMed Internet Res 2015 Feb 24;17(2):e52 [FREE Full text] [doi:
10.2196/jmir.3951] [Medline: 25803266]

4. HanlonP, DainesL, Campbell C, McKinstry B, Weller D, Pinnock H. Telehealth | nterventionsto Support Self-Management
of Long-Term Conditions: A Systematic Metareview of Diabetes, Heart Failure, Asthma, Chronic Obstructive Pulmonary
Disease, and Cancer. JMed Internet Res 2017 May;19(5):€172 [EREE Full text] [doi: 10.2196/jmir.6688] [Medline:
28526671]

5. Whitehead L, Seaton P. The Effectiveness of Self-Management Mobile Phone and Tablet Appsin Long-term Condition
Management: A Systematic Review. JMed Internet Res 2016 May;18(5):€97 [FREE Full text] [doi: 10.2196/jmir.4883]
[Medline: 27185295]

6. Wong DK, Cheung M. Online Health Information Seeking and eHealth Literacy Among Patients Attending a Primary Care
Clinicin Hong Kong: A Cross-Sectional Survey. JMed Internet Res 2019 Mar;21(3):€10831 [FREE Full text] [doi:
10.2196/10831] [Medline: 30916666]

7. Madrigal L, Escoffery C. Electronic health behaviors among US adults with chronic disease: cross-sectional survey. JMed
Internet Res 2019 Mar;21(3):e11240 [FREE Full text] [doi: 10.2196/11240] [Medline: 30835242]

http://formative.jmir.org/2019/3/e12507/ JMIR Form Res 2019 | vol. 3] iss. 3| 12507 | p.12

(page number not for citation purposes)


http://dx.doi.org/10.4137/RPO.S12339
http://europepmc.org/abstract/MED/25619975
http://dx.doi.org/10.1111/hex.12346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25619975&dopt=Abstract
http://www.jmir.org/2015/2/e52/
http://dx.doi.org/10.2196/jmir.3951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803266&dopt=Abstract
http://www.jmir.org/2017/5/e172/
http://dx.doi.org/10.2196/jmir.6688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28526671&dopt=Abstract
http://www.jmir.org/2016/5/e97/
http://dx.doi.org/10.2196/jmir.4883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27185295&dopt=Abstract
http://www.jmir.org/2019/3/e10831/
http://dx.doi.org/10.2196/10831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916666&dopt=Abstract
http://www.jmir.org/2019/3/e11240/
http://dx.doi.org/10.2196/11240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30835242&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Pancer et al

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Stellefson ML, Shuster JJ, Chaney BH, Paige SR, Alber IM, Chaney JD, et al. Web-based Health Information Seeking and
eHealth Literacy among Patients Living with Chronic Obstructive Pulmonary Disease (COPD). Health Commun 2018
Dec:1-15. [doi: 10.1080/10410236.2017.1353868] [Medline: 28872905]

Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of chronic diseasein primary care. AMA
2002 Nov;288(19):2469-2475. [Medline: 12435261]

Ambrose KR, Golightly YM. Physical exercise as hon-pharmacological treatment of chronic pain: Why and when. Best
Pract Res Clin Rheumatol 2015 Feb;29(1):120-130 [FREE Full text] [doi: 10.1016/j.berh.2015.04.022] [Medline: 26267006]
HicksAL, Martin Ginis KA, Pelletier CA, Ditor DS, Foulon B, Wolfe DL. The effects of exercise training on physical
capacity, strength, body composition and functional performance among adultswith spinal cord injury: asystematic review.
Spinal Cord 2011 Nov;49(11):1103-1127. [doi: 10.1038/sc.2011.62] [Medline: 21647163]

Martin GinisKA, HicksAL, Latimer AE, Warburton DE, Bourne C, Ditor DS, et al. The development of evidence-informed
physical activity guidelines for adults with spinal cord injury. Spinal Cord 2011 Nov;49(11):1088-1096. [doi:
10.1038/sc.2011.63] [Medline: 21647164]

Williams TL, Smith B, PapathomasA. The barriers, benefits and facilitators of leisure time physical activity among people
with spinal cord injury: a meta-synthesis of qualitative findings. Health Psychol Rev 2014 Nov;8(4):404-425. [doi:
10.1080/17437199.2014.898406] [Medline: 25211208]

Vissers M, van den Berg-Emons R, Sluis T, Bergen M, Stam H, Bussmann H. Barriers to and facilitators of everyday
physical activity in persons with a spinal cord injury after discharge from the rehabilitation centre. J Rehabil Med 2008
Jun;40(6):461-467 [FREE Full text] [doi: 10.2340/16501977-0191] [Medline: 18509562]

Munce SE, Fehlings MG, Straus SE, Nugaeva N, Jang E, Webster F, et a. Views of people with traumatic spinal cord
injury about the components of self-management programs and program delivery: a Canadian pilot study. BMC Neurol
2014 Oct;14:209 [FREE Full text] [doi: 10.1186/s12883-014-0209-9] [Medline: 25327610]

RogersMA, Lemmen K, Kramer R, Mann J, ChopraV. Internet-delivered health interventions that work: systematic review
of meta-analyses and evaluation of website availability. JMed Internet Res 2017 Mar;19(3):€90 [FREE Full text] [doi:
10.2196/jmir.7111] [Medline: 28341617]

HicksAL, Martin KA, Ditor DS, Latimer AE, Craven C, Bugaresti J, et al. Long-term exercise training in persons with
spinal cord injury: effects on strength, arm ergometry performance and psychological well-being. Spinal Cord 2003
Jan;41(1):34-43. [doi: 10.1038/5].sc.3101389] [Medline: 12494319]

Messengers and methods of disseminating health information among individual s with spinal cord injury: ascoping review.
In: Handbook Of Spinal Cord Injuries: Types, Treatments And Prognosis (neurology-laboratory And Clinical Research
Developments). Mississauga, ON: Nova Biomedical; 2019.

Parschau L, Barz M, Richert J, Knoll N, Lippke S, Schwarzer R. Physical activity among adults with obesity: testing the
Health Action Process Approach. Rehabil Psychol 2014 Feb;59(1):42-49. [doi: 10.1037/a0035290] [Medline: 24446673]
Jetha A, Faulkner G, Gorczynski P, Arbour-Nicitopoulos K, Martin Ginis KA. Physical activity and individuals with spinal
cord injury: accuracy and quality of information on the Internet. Disabil Health J 2011 Apr;4(2):112-120. [doi:
10.1016/j.dhjo.2010.07.001] [Medline: 21419374]

Vandelanotte C, Kirwan M, Rebar A, Alley S, Short C, Fallon L, et al. Examining the use of evidence-based and social
media supported toolsin freely accessible physical activity intervention websites. Int JBehav Nutr PhysAct 2014 Aug;11:105
[FREE Full text] [doi: 10.1186/s12966-014-0105-0] [Medline: 25128330]

Yang CH, Maher JP, Conroy DE. Implementation of behavior change techniquesin mobile applicationsfor physical activity.
Am JPrev Med 2015 Apr;48(4):452-455. [doi: 10.1016/j.amepre.2014.10.010] [Medline: 25576494]

Perrier M, Shirazipour CH, Latimer-Cheung AE. Sport participation among individual s with acquired physical disabilities:
group differences on demographic, disability, and Health Action Process Approach constructs. Disabil Health J 2015
Apr;8(2):216-222. [doi: 10.1016/j.dhj0.2014.09.009] [Medline: 25458978]

Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010 Feb;12(1):e4 [FREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043]

van Vugt M, de Wit M, Cleijne WH, Snoek FJ. Use of behavioral change techniques in web-based self-management
programs for type 2 diabetes patients: systematic review. JMed Internet Res 2013 Dec;15(12):e279 [FREE Full text] [doi:
10.2196/jmir.2800] [Medline: 24334230]

Kuijpers W, Groen WG, Aaronson NK, van Harten WH. A systematic review of web-based interventions for patient
empowerment and physical activity in chronic diseases. relevancefor cancer survivors. JMed Internet Res 2013 Feb; 15(2):e37
[FREE Full text] [doi: 10.2196/jmir.2281] [Medline: 23425685]

van Genugten L, Dusseldorp E, Webb TL, van Empelen P. Which combinations of techniques and modes of delivery in
internet-based interventions effectively change health behavior? a meta-analysis. JMed Internet Res 2016 Jun;18(6):e155
[FREE Full text] [doi: 10.2196/jmir.4218] [Medline: 27268104]

Kelders SM, Kok RN, Ossebaard HC, Van Gemert-Pijnen JE. Persuasive system design does matter: a systematic review
of adherenceto web-based interventions. JMed Internet Res 2012 Nov;14(6):e152 [ FREE Full text] [doi: 10.2196/jmir.2104]
[Medline: 23151820]

http://formative.jmir.org/2019/3/e12507/ JMIR Form Res 2019 | vol. 3| iss. 3| €12507 | p.13

(page number not for citation purposes)


http://dx.doi.org/10.1080/10410236.2017.1353868
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28872905&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12435261&dopt=Abstract
http://europepmc.org/abstract/MED/26267006
http://dx.doi.org/10.1016/j.berh.2015.04.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26267006&dopt=Abstract
http://dx.doi.org/10.1038/sc.2011.62
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21647163&dopt=Abstract
http://dx.doi.org/10.1038/sc.2011.63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21647164&dopt=Abstract
http://dx.doi.org/10.1080/17437199.2014.898406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25211208&dopt=Abstract
http://www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-0191
http://dx.doi.org/10.2340/16501977-0191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18509562&dopt=Abstract
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-014-0209-9
http://dx.doi.org/10.1186/s12883-014-0209-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25327610&dopt=Abstract
http://www.jmir.org/2017/3/e90/
http://dx.doi.org/10.2196/jmir.7111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28341617&dopt=Abstract
http://dx.doi.org/10.1038/sj.sc.3101389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12494319&dopt=Abstract
http://dx.doi.org/10.1037/a0035290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24446673&dopt=Abstract
http://dx.doi.org/10.1016/j.dhjo.2010.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21419374&dopt=Abstract
http://www.ijbnpa.org/content/11//105
http://dx.doi.org/10.1186/s12966-014-0105-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25128330&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2014.10.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25576494&dopt=Abstract
http://dx.doi.org/10.1016/j.dhjo.2014.09.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25458978&dopt=Abstract
http://www.jmir.org/2010/1/e4/
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164043&dopt=Abstract
http://www.jmir.org/2013/12/e279/
http://dx.doi.org/10.2196/jmir.2800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24334230&dopt=Abstract
http://www.jmir.org/2013/2/e37/
http://dx.doi.org/10.2196/jmir.2281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23425685&dopt=Abstract
http://www.jmir.org/2016/6/e155/
http://dx.doi.org/10.2196/jmir.4218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27268104&dopt=Abstract
http://www.jmir.org/2012/6/e152/
http://dx.doi.org/10.2196/jmir.2104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23151820&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Pancer et al

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

Schwarzer R, LuszczynskaA, Ziegelmann JP, Scholz U, Lippke S. Social-cognitive predictors of physical exercise adherence:
three longitudinal studiesin rehabilitation. Health Psychol 2008 Jan;27(1S):S54-S63. [doi:
10.1037/0278-6133.27.1(Suppl.).S54] [Medline: 18248106]

Schwarzer R, Lippke S, LuszczynskaA. Mechanisms of health behavior changein personswith chronicillnessor disability:
the Health Action Process Approach (HAPA). Rehabil Psychol 2011 Aug;56(3):161-170. [doi: 10.1037/a0024509] [Medline:
21767036]

Berli C, Loretini P, Radtke T, Hornung R, Scholz U. Predicting physical activity in adolescents: the role of compensatory
health beliefs within the Health Action Process Approach. Psychol Health 2014 Nov;29(4):458-474. [doi:
10.1080/08870446.2013.865028] [Medline: 24229317]

Dohnke B, Nowossadeck E, Mller-Fahrnow W. M otivation and participationin aphase 11 cardiac rehabilitation programme:
an application of the health action process approach. Res Sports Med 2010 Oct;18(4):219-235. [doi:
10.1080/15438627.2010.510032] [Medline: 21058208]

Arbour-Nicitopoulos KP, Tomasone JR, Latimer-Cheung AE, Martin Ginis KA. Get in motion: an evaluation of the reach
and effectiveness of a physical activity telephone counseling service for Canadians living with spinal cord injury. PM R
2014 Dec;6(12):1088-1096. [doi: 10.1016/j.pmrj.2014.05.018] [Medline: 24990447]

Foulon BL, GinisKA. The effects of physical activity vignettes on physical activity-related social cognitionsamong people
with spinal cord injury. Disabil Rehabil 2013 Jun;35(24):2073-2080. [doi: 10.3109/09638288.2013.800916] [Medline:
23763469]

Soetens KCM, Vandelanotte C, de Vries H, Mummery KW. Using online computer tailoring to promote physical activity:
arandomizedtrial of text, video, and combined intervention delivery modes. JHealth Commun 2014 Dec;19(12):1377-1392.
[doi: 10.1080/10810730.2014.894597] [Medline: 24749983]

Bossen D, Veenhof C, Dekker J, de Bakker D. The effectiveness of self-guided web-based physical activity interventions
among patients with a chronic disease: a systematic review. J Phys Act Health 2014 Mar;11(3):665-677. [doi:
10.1123/jpah.2012-0152] [Medline: 23493018]

Martin Ginis KA, Ginis S, Sinden A. SCI Action Canada. URL : http://www.sciactioncanada.cal [accessed 2019-07-05]
[WebCite Cache ID 73DPUyZg0]

Martin Ginis KA, Jorgensen S, Stapleton J. Exercise and sport for persons with spinal cord injury. PM R 2012
Nov;4(11):894-900. [doi: 10.1016/j.pmrj.2012.08.006] [Medline: 23174556]

Foulon BL, Lemay V, Ainsworth V, Martin Ginis KA. Enhancing physical activity guidelines: a needs survey of adults
with spinal cord injury and health care professionals. Adapt PhysActiv Q 2012 Oct;29(4):329-345. [Medline: 23027146]
Munce SEP, Webster F, Fehlings MG, Straus SE, Jang E, Jaglal SB. Meaning of self-management from the perspective of
individuals with traumatic spinal cord injury, their caregivers, and acute care and rehabilitation managers: an opportunity
for improved care delivery. BMC Neurol 2016 Jan;16:11 [FREE Full text] [doi: 10.1186/s12883-016-0534-2] [Medline:
26801243]

Shah SG, Robinson I, AlShawi S. Devel oping medical device technol ogiesfrom users perspectives: atheoretical framework
for involving usersin the development process. Int J Technol Assess Health Care 2009 Oct;25(4):514-521. [doi:
10.1017/S0266462309990328] [Medline: 19845981]

van der Weegen S, Verwey R, Spreeuwenberg M, Tange H, van der Weijden T, de Witte L. The development of a mobile
monitoring and feedback tool to stimulate physical activity of peoplewith achronic diseasein primary care: a user-centered
design. IMIR Mhealth Uhealth 2013 Jul; 1(2):e8 [FREE Full text] [doi: 10.2196/mhealth.2526] [Medline: 25099556]
Jafari J, Karimi Moonaghi H, Zary N, Masiello |. Exploring educational needs and design aspects of internet-enabled patient
education for persons with diabetes: a qualitative interview study. BMJ Open 2016 Dec;6(10):e013282 [FREE Full text]
[doi: 10.1136/bmjopen-2016-013282] [Medline: 27799245]

Allin S, Shepherd J, Tomasone J, Munce S, Linassi G, Hossain SN, et al. Participatory design of an online self-management
tool for users with spinal cord injury: qualitative study. IMIR Rehabil Assist Technol 2018 Mar;5(1):e6 [FREE Full text]
[doi: 10.2196/rehah.8158] [Medline: 29563075]

Abraham C, Michie S. A taxonomy of behavior change techniques used in interventions. Health Psychol 2008
May;27(3):379-387. [doi: 10.1037/0278-6133.27.3.379] [Medline: 18624603]

Conroy DE, Yang CH, Maher JP. Behavior change techniques in top-ranked mobile apps for physical activity. Am J Prev
Med 2014 Jun;46(6):649-652. [doi: 10.1016/j.amepre.2014.01.010] [Medline: 24842742]

Williams SL, French DP. What are the most effective intervention techniques for changing physical activity self-efficacy
and physical activity behaviour--and are they the same? Health Educ Res 2011 Apr;26(2):308-322 [EREE Full text] [doi:
10.1093/her/cyr005] [Medline; 21321008]

Sniehotta FF, Schwarzer R, Scholz U, Schiiz B. Action planning and coping planning for long-term lifestyle change: theory
and assessment. Eur J Soc Psychol 2005 Jul;35(4):565-576. [doi: 10.1002/ejsp.258] [Medline: 25855820]

Olander EK, Fletcher H, Williams S, Atkinson L, Turner A, French DP. What are the most effective techniquesin changing
obese individuals' physical activity self-efficacy and behaviour: a systematic review and meta-analysis. Int J Behav Nutr
PhysAct 2013 Mar;10:29 [FREE Full text] [doi: 10.1186/1479-5868-10-29] [Medline: 23452345]

http://formative.jmir.org/2019/3/e12507/ JMIR Form Res 2019 | vol. 3| iss. 3| €12507 | p.14

(page number not for citation purposes)


http://dx.doi.org/10.1037/0278-6133.27.1(Suppl.).S54
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18248106&dopt=Abstract
http://dx.doi.org/10.1037/a0024509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21767036&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2013.865028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24229317&dopt=Abstract
http://dx.doi.org/10.1080/15438627.2010.510032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21058208&dopt=Abstract
http://dx.doi.org/10.1016/j.pmrj.2014.05.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24990447&dopt=Abstract
http://dx.doi.org/10.3109/09638288.2013.800916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23763469&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2014.894597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24749983&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2012-0152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23493018&dopt=Abstract
http://www.sciactioncanada.ca/
http://www.webcitation.org/73DPUyZg0
http://dx.doi.org/10.1016/j.pmrj.2012.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23174556&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23027146&dopt=Abstract
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-016-0534-2
http://dx.doi.org/10.1186/s12883-016-0534-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26801243&dopt=Abstract
http://dx.doi.org/10.1017/S0266462309990328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19845981&dopt=Abstract
http://mhealth.jmir.org/2013/2/e8/
http://dx.doi.org/10.2196/mhealth.2526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25099556&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=27799245
http://dx.doi.org/10.1136/bmjopen-2016-013282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27799245&dopt=Abstract
http://rehab.jmir.org/2018/1/e6/
http://dx.doi.org/10.2196/rehab.8158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29563075&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.27.3.379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18624603&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2014.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24842742&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21321008
http://dx.doi.org/10.1093/her/cyr005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21321008&dopt=Abstract
http://dx.doi.org/10.1002/ejsp.258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25855820&dopt=Abstract
http://www.ijbnpa.org/content/10//29
http://dx.doi.org/10.1186/1479-5868-10-29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23452345&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Pancer et al

50. Garett R, Chiu J, Zhang L, Young SD. A literature review: website design and user engagement. Online J Commun Media
Technol 2016 Jul;6(3):1-14 [FREE Full text] [Medline: 27499833]

51. Horvath KJ, Ecklund AM, Hunt SL, Nelson TF, Toomey TL. Developing I nternet-based health interventions: a guide for
public health researchers and practitioners. JMed I nternet Res 2015 Jan; 17(1):e28 [FREE Full text] [doi: 10.2196/jmir.3770]
[Medline: 25650702]

52. Murray E, Burns J, May C, Finch T, O'Donnell C, Wallace B, et a. Why isit difficult to implement e-health initiatives? A
qualitative study. Implement Sci 2011 Jan;6:6 [FREE Full text] [doi: 10.1186/1748-5908-6-6] [Medline: 21244714]

53. LustriaML, Noar SM, Cortese J, Van Stee SK, Glueckauf RL, Lee J. A meta-analysis of web-delivered tailored health
behavior change interventions. J Health Commun 2013 Jun;18(9):1039-1069. [doi: 10.1080/10810730.2013.768727]
[Medline: 23750972]

54. Sangelgji B, Smith CM, Paul L, Sampath KK, Treharne GJ, Hale LA. The effectiveness of behaviour change interventions
to increase physical activity participation in people with multiple sclerosis: a systematic review and meta-analysis. Clin
Rehabil 2016 Jun;30(6):559-576. [doi: 10.1177/0269215515595274] [Medline: 26198892]

Abbreviations

BCT: behavior change technique
HAPA: Health Action Process Approach
HCP: health care professional

MoD: mode of delivery

SCI: spinal cord injury

Edited by G Eysenbach; submitted 11.12.18; peer-reviewed by B Lambe, C Eichenberg; commentsto author 21.03.19; revised version
received 24.05.19; accepted 25.05.19; published 25.07.19.

Please cite as:

Pancer M, Manganaro M, Pace |, Marion P, Gagnon DH, Laramée MT, Messier F, Amari F, Ahmed S
AWeb-Based Physical Activity Portal for Individuals Living With a Spinal Cord Injury: Qualitative Study
JMIR Form Res 2019; 3(3):€12507

URL: http://formative.jmir.org/2019/3/€12507/

doi:10.2196/12507

PMID:

©Max Pancer, Melissa Manganaro, | sabella Pace, Patrick Marion, Dany H Gagnon, Marie-Thérése Laramée, Frédéric Messier,
Fatima Amari, Sara Ahmed. Originally published in IMIR Formative Research (http:/formative.jmir.org), 25.07.2019. Thisis
an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the origina work, first published in IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on http://formative.jmir.org, aswell asthis copyright and license information must be included.

http://formative.jmir.org/2019/3/e12507/ JMIR Form Res 2019 | vol. 3| iss. 3| €12507 | p.15
(page number not for citation purposes)

RenderX


http://europepmc.org/abstract/MED/27499833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27499833&dopt=Abstract
http://www.jmir.org/2015/1/e28/
http://dx.doi.org/10.2196/jmir.3770
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25650702&dopt=Abstract
http://www.implementationscience.com/content/6//6
http://dx.doi.org/10.1186/1748-5908-6-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21244714&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2013.768727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23750972&dopt=Abstract
http://dx.doi.org/10.1177/0269215515595274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26198892&dopt=Abstract
http://formative.jmir.org/2019/3/e12507/
http://dx.doi.org/10.2196/12507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

