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Abstract

Background: Family caregivers of individuals with spinal cord injury (fcSCI) provide assistance with activities of daily living
for individuals with spinal cord injury (SCI), which can include emotional support and physical assistance. Over time, providing
daily support can put fcSCI at risk of experiencing caregiver burden. This burden can have a substantial impact on fcSCI’s
well-being. A direct predictor of the fcSCI burden is their appraisal of their ability to cope with the individual with SCI. Therefore,
supporting fcSCI’s access to education relevant to their role and the health and well-being of the individual with SCI can help
decrease this burden.

Objective: The purpose of this study is to evaluate the fidelity of the COMPANION intervention and its study protocol designed
to improve outcomes for fcSCI.

Methods: Recruitment began in June 2024 and is ongoing. Data collection was completed in April 2025. The fcSCI randomized
into the intervention group have been given access to COMPANION after randomization. Data collection for both participant
groups (COMPANION and control) will be performed after randomization and will be performed again after 3 months (T2) and
6 months (T3) to capture the impact of COMPANION on fcSCI’s psychological well-being.

Results: As of June 2024, recruitment has begun and is ongoing. Data collection has begun and will conclude in 2025. The
fcSCI randomized into the intervention group have been given access to COMPANION after randomization. Data collection for
both participant groups (COMPANION and control) is collected after randomization, and again after three months (T2) and six
months (T3) to capture the impact of COMPANION on fcSCI’s psychological wellbeing.

Conclusions: Study results will evaluate whether the full study can and should be conducted and will lead to the refinement of
COMPANION.

Trial Registration: ClinicalTrials.gov NCT06364813; https://clinicaltrials.gov/study/NCT06364813

International Registered Report Identifier (IRRID): DERR1-10.2196/67709

(JMIR Res Protoc 2025;14:e67709) doi: 10.2196/67709
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Introduction

Background
Approximately 360,000 individuals have spinal cord injury
(SCI) in the United States [1] and a further 86,000 in Canada
[2]. SCI causes substantial disruption in the patient’s life habits,
routines, and level of independence. In many cases, individuals
with SCI need considerable human assistance to perform any
activities that exceed their motor and sensory capability [3].
Family caregivers (defined as “any relative, partner, friend or
neighbor who has a significant personal relationship with, and
provides a broad range of assistance for, an older person or an
adult with a chronic or disabling condition” [4]) of individuals
with SCI (fcSCI) often provide the majority of physical care to
their family members with SCI [5]. Furthermore, individuals
with SCI may experience higher levels of depression and anxiety
and lower levels of life satisfaction than the general population
[6]; therefore, fcSCI may also provide emotional support,
alongside physical support. Providing physical and emotional
care and support can have a substantial impact on fcSCI’s
physical and psychological well-being [5]. Many fcSCI report
physical, emotional, and financial challenges associated with
their caregiving roles and tend to neglect their own mental and
physical health [7-9]. Over time, these experiences put fcSCI
at high risk of burnout from an increased caregiver burden,
which is associated with decreased well-being [5,8].

Caregiver burden is defined as “the extent to which caregivers
perceive that caregiving has had an adverse effect on their
emotional, social, financial, physical or spiritual functioning”
[10]. Previous research indicates that 40%-46% of fcSCI report
moderate-to-severe levels of caregiver burden due to the
long-term nature of the injury and the caregiver role [10]. The
burden associated with caregiving also influences fcSCI’s ability
to respond to the needs of individuals with SCI, and the
long-term impact of caregiving demands on fcSCI may result
in decreased support and quality of care for individuals with
SCI. Hence, attending to risk factors and interventions that target
the well-being of fcSCI is crucial.

Although family caregivers of individuals with other chronic
conditions, especially dementia, receive considerable attention
in research [11-13], the development and evaluation of
interventions that address the unique challenges faced by fcSCI
have received less attention. The informal caregiving integrative
model [14] describes several factors that determine caregiver
burnout, which can be divided into 3 main categories: (1)
caregivers, that is, caregivers’ sociodemographic characteristics,
psychological factors (eg, emotion regulation, perceived
competence), and physical state; (2) caregiving setting, that is,
primary stressors (eg, living with the care recipient, being a
spouse) and secondary stressors (eg, having a reduced social
life, loss of friends); and (3) social environment, that is, informal
and partner support, professional support (eg, availability of
professional support and relationship with health care providers),
and sociocultural environment (eg, how the caregiving role is

perceived in society). Although some of the factors impacting
the caregiver burden cannot be modified (eg, gender or
relationship), other factors, such as emotion regulation or
relationships with health care providers, are modifiable.
Specifically, the informal caregiving integrative model [14]
explains that fcSCI’s appraisal of their ability to cope with
individuals with SCI is a direct predictor of their burden. The
fcSCI’s coping appraisal is directly associated with their need
for available resources and knowledge regarding the health
condition of individuals with SCI. Therefore, helping fcSCI
access education can increase their appraisal of their coping
ability and lower levels of the caregiver burden.

A recent scoping review by McKay et al [15] suggested that
fcSCI maintain better well-being if they have enough leisure
activities, strong problem-solving skills, and practical and
emotional support. In a recent qualitative study of Canadian
fcSCI, Jeyathevan et al [16] identified that access to community
and social support, a better relationship with individuals with
SCI, and mastery in caregiving could help fcSCI provide
sustainable care for individuals with SCI and for themselves.
Although the findings of Jeyathevan et al [16] identified several
critical needs of fcSCI, few studies have investigated the impact
of different types of interventions on outcomes for family
caregivers’; the studies that have been conducted have focused
mainly on teaching problem-solving skills [16-20]. Additionally,
even though rehabilitation facilities invite fcSCI to join
educational sessions, these sessions primarily focus on patients’
needs. Compounding this challenge, fcSCI often have limited
time, making attendance at in-person sessions difficult.

Objectives
In our objective to improve outcomes for fcSCI, this study will
evaluate the implementation fidelity of an innovative
intervention program for health education with an online
approach (eHealth) that aims to improve the well-being of fcSCI.
COMPANION, cocreated with caregiver partners and health
care professionals, is an interactive eHealth education program
that is based on adult learning principles [21] and a user-centered
approach [22]. The goal of COMPANION is to address fcSCI’s
specific challenges in caring for themselves and for individuals
with SCI and facilitate the provision of accessible online
education. We envision COMPANION will improve access to
existing knowledge for fcSCI and individuals with SCI and
provide customized (eg, developed through understanding
caregivers’perspective), interactive (eg, quizzes), and engaging
eHealth education (eg, new educational videos and audios) in
the form of online modules, which are essential aspects of an
eHealth tool [23], to better prepare and support fcSCI for
providing care for themselves and individuals with SCI.

Methods

Study Design
This paper provides the details of a study protocol for a
concurrent mixed methods study, including a feasibility
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randomized controlled trial (RCT). The study is registered with
ClinicalTrials (NCT06364813). The purpose of the feasibility
RCT is to (1) assess the fidelity of the process, resource,
management, and treatment indicators and (2) estimate the
parameters needed for a large-scale, multisite RCT [24].
Secondary objectives will be to assess the effect of
COMPANION on primary and secondary clinical outcomes for
fcSCI [24,25].

To assess the feasibility and intervention fidelity of
COMPANION, a 6-month feasibility RCT with a 1:1 allocation
ratio will be conducted, comparing COMPANION with the
standard education and resources available to fcSCI. The study
will incorporate quantitative and qualitative design methods
administered through surveys and a final exit interview. In
conjunction with RCTs in rehabilitation, the use of qualitative
methods has been recommended to spot unexpected variables
and findings [26,27]. The interview will be an opportunity for
participants to share perspectives about their experience using
COMPANION, with findings used to interpret clinical outcomes
and, when integrated with quantitative findings, identify patterns
and paradoxes between the results.

Ethical Considerations
The University of British Columbia Research Ethics Board has
approved this study (approval number H20-01461). All
participants will sign the informed consent form prior to
responding to baseline measures. To protect participants’
identity, all identifying materials will be removed from the data
files. This includes Qualtrics information, such as IP addresses
and participant contact information. A master list containing
the participants’ names will be created, and each participant
will be given a unique study number. The study numbers will
be used to identify participants. The master list will be kept
separate, password-protected, encrypted, and filed away from
the participant data. Consent forms will be kept in a separate
password-protected folder. The semistructured interviews
conducted 6 months after baseline (T3) will be transcribed
verbatim, and identifiable information will be removed prior to
beginning analysis. All participants will receive CA $50 (US
$37) after completing each timepoint.

Study Timeline
The following 3 data collection timepoints will be used in the
feasibility RCT: the time immediately following successful
screening of the participants, during which baseline data will
be collected and access to COMPANION will be provided to
participants in the intervention group; 3 months after baseline
data collection (T2); and 6 months after baseline data collection
(T3). Please see Multimedia Appendix 1 for further information
about the study timeline.

As of June 2024, recruitment and data collection for the study
began and are ongoing. All data collection is performed via a
secure online survey tool available through our institute
(Qualtrics). After successful screening, randomization, and
baseline data collection have been conducted, participants will
be asked to complete the baseline survey. Follow-up data will
be collected at 3 months (T2) and 6 months (T3). At baseline-T3,
participants will respond to measures that assess primary

(subjective burden) and secondary (objective burden,
relationship quality satisfaction, distress, physical and mental
health, and caregiving competence) outcomes. The purpose of
baseline is to collect baseline information about the outcomes
of the study. The purpose of T2 is to capture the influence of
the intervention on our psychological outcomes of interest (eg,
depression, anxiety, stress, and competence). T3 reflects the
optimal change period for self-reporting of physical outcomes
(eg, physical health and functioning).

Sample Size and Inclusion and Exclusion Criteria
Suggested sample sizes for a feasibility RCT range from 12 to
30 per experimental group [28,29]. We aim to recruit at least
20 participants per group. Inclusion criteria for participants are,
at the time of recruitment, as follows:

• Family caregiver of an adult individual with SCI (similar
to previous studies of this population [30,31]; in this study,
family caregiver
is defined as an individual who is primarily responsible for
providing immediate informal daily care for a relative with
SCI).

• Age >18 years.
• Living with the individual with SCI in the community.
• Living in North America.
• SCI of the patient has not happened within the previous 6

months.

Those fcSCI who had major medical and physical conditions
that require routine visits to medical doctors (eg, cancer) will
be excluded from the study, in addition to fcSCI providing care
to individuals with SCI who are still patients in a rehabilitation
facility.

Recruitment
The fcSCI are approached to participate (1) indirectly by sending
letter and email invitations to previous patients or research
participants of our center (GF Strong Rehabilitation Center and
the International Collaboration on Repair Discoveries [ICORD])
and asking them to invite their family caregivers to contact us
and (2) directly by asking our caregiver partners, Wives and
Girlfriends of Spinal Cord Injury, to approach their members
(approximately 6000 members mainly in North America) and
invite them to participate in this study. We used social media
advertisements to facilitate recruitment. Participants are recruited
internationally from locations across North America. To include
the participation of individuals from remote and rural areas, all
participants are invited to participate digitally through a virtual
meeting platform. In-person participation is not offered
regardless of physical proximity to the research team.

Randomization and Masking
Upon successful enrollment and baseline data collection,
participants are randomized by the research staff using the online
service Sealed Envelope [32] with a block size that is
undisclosed to the study manager. The research staff is
responsible for randomization and the delivery of the
intervention, while the study manager, who is responsible for
enrolling participants and conducting data collection, remains
masked to the participants’ group allocation. To mitigate
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performance bias, participants are instructed not to discuss their
program or group allocation with any member of the research
team, except the research staff, and both the study manager and
research staff will continue to reinforce this point when
contacting participants. The research staff is responsible for
receiving emails from participants and removing information
related to group allocation before forwarding participant emails
to the study manager.

Intervention
COMPANION was designed through a collaboration between
researchers, health care providers, and family caregivers (end
users and stakeholders) using the Technology Co-Design Model
[33,34]. The current preliminary version of COMPANION
consists of 8 self-paced online modules, which can be accessed
remotely from any location.

Intervention Group
Participants in the intervention group are able to choose the
order in which they complete the COMPANION modules and
are encouraged to complete them all. They are also encouraged
to invite individuals with SCI to view the COMPANION
materials with them, as several of the modules include exercises
that the participants can do with individuals with SCI and
information regarding processes that the fcSCI can navigate
with individuals with SCI (eg, changes in their relationship,
considerations for hiring a home care aide, and accessing
financial and legal support). Participants receive the web
address, instructions to access the website using personalized
encrypted login information, and guidelines on how to use the
program. Modules have been designed so they can be stopped
at any point, with progress automatically saved. Module formats
include embedded video clips, voiceovers, and additional
resources, including links to other available information. As
topics are introduced in the course, participants are reminded
that the content in the modules is not a substitution for expert
professional advice and are instructed to consult with their health

care providers, when needed. If participants have questions
regarding the content of the modules, they can submit their
questions to the research staff, who will review the submitted
questions and, if necessary, forward them to one of the experts
on the expert panel comprising a selected team of professionals
who have experience working with individuals with SCI and
their family caregivers. The selected expert will provide
additional resources or information to address the participants’
questions. The experts on the proposed project will not provide
personal interventions to family caregivers; instead, they will
focus on providing information to address the submitted
questions only. Questions submitted by participants during the
feasibility study will be used to modify and improve
COMPANION. The research team will record participants’
submitted questions and the amount of time spent addressing
each question and responding to participants. This information
will also be used to further improve and modify COMPANION.

In the first 3 months of enrollment of participants in the
intervention group in this feasibility RCT, the research staff
remotely monitor online analytics (eg, login frequency, module
progression) of COMPANION and contact a participant if no
online activity is noted in a 2-week period in order to promote
use and troubleshoot potential technical problems.

Control Group
Control group participants will receive the usual care available
at their local rehabilitation clinic. Immediately upon reaching
the 6-month timepoint, control group participants will be given
access to the current version of COMPANION.

Feasibility Indicators
The RCT’s primary feasibility indicators will be used to address
the COMPANION intervention’s design and fidelity by
assessing process issues, resource issues, management issues,
and treatment issues. See Table 1 for further information about
the feasibility indicators.
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Table 1. Feasibility indicators.

ExpectationSubindicatorFeasibility indicator and components

Process

Mean of 3-4 participants/month: total of 40Number of participants recruited, number of
women and men recruited

Recruitment rate

<10% participant refusalPercentage of participants consentingConsent rate

Complete data collection for >80%Percentage of participants with T3a dataRetention rate

>85% of responses strongly agree/agree, qual-
itative analysis informing clinical importance

Responses to the SUSb, qualitative interviews
at T3

Perceived benefit

100% of participants not unmasking their
treatment

Percentage unaware of group statusAssessor masking

Resources

>85% of participantsCompleted all the modulesTreatment adherence (COMPANION)

>85% of participants to complete in ≤2 hours,
>85% of participants to complete in ≤1.5 hours

Baseline, T2c, and T3Data collection: participant and evaluator burden

Mean time spent per participant <2 hours for
baseline and <1 hour for T2, <20% phone calls
back for clarification

Time (minutes) spent in answering partici-
pants’ questions and following up with them

Expert burden

Management

>90% of participants not without internet for
>2 days

Downtime due to technical or mechanical is-
sues

Internet stability

Mean time <10 days at each siteTime from data collection to treatmentParticipant processing time

Any issues identified modifiable without sub-
stantial changes to the protocol

Posttreatment evaluation form (study educator)Treatment administration issues

Treatment

A positive correlationCorrelation between training time and change
score

Dose level response

aT3: 6 months after baseline.
bSUS: System Usability Scale.
cT2: 3 months after baseline.

Clinical Outcome Measures: Primary Outcome
Clinical outcomes will be measured via a digital survey
administered at baseline, T2, and T3. The components of the
survey and outcome measures are detailed next.

Subjective Burden
The primary clinical outcome (ie, caregiver burden) will be
measured through the survey using the Zarit Burden Interview
[35. Studies have demonstrated a direct association between
the caregiver burden and the quality of life for family caregivers
[19]. As family caregivers’ appraisal of their ability to cope
with their family members’health condition is a direct predictor
of their burden [14], and COMPANION aims to provide the
required education and information for fcSCI so that they
perceive and experience less challenges in providing care, we
have selected fcSCI’s subjective burden as our primary clinical
outcome. The short 12-item version of the Zarit Burden
Interview will be used to assess the subjective burden [35]. The
fcSCI are asked to use a 5-point scale (from 0=never to 4=nearly
always) to evaluate how often they experience certain feelings.
Total scores can range from a minimum of 0 to a maximum of
48. A total score ranging between 0 and 10 indicates no-to-mild

burden, 10-20 indicates a mild-to-moderate burden, and >20
indicates a high burden. This measure has been considered as
valid and reliable (Cronbach α=.78) among fcSCI [36].

Clinical Outcome Measures: Secondary Outcomes
The survey administered at baseline will collect information on
participants’ age, sex, gender, social support, annual household
income, living situation, and chronic health. The fcSCI will be
asked to answer similar questions for individuals with SCI. In
addition to demographic information, several secondary
outcomes measures will be administered at multiple timepoints.
The components of the secondary outcomes measures and their
timepoints are detailed next.

Objective Burden
The survey will be used to administer several secondary clinical
outcome measures. The first secondary outcome will be
measured using the 38-item Dutch Objective Burden Inventory
assessing fcSCI’s objective burden [37]. Each questionnaire
item lists a specific caregiving activity that corresponds to 1 of
the following 4 domains: personal care (eg, helping with eating
and drinking), practical support (eg, buying groceries),
motivational support (eg, motivating to quit or reduce smoking),

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 5https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


and emotional support (eg, showing understanding). The fcSCI
are asked to rate their perceived burden for each task over the
past 3 months using a 3-point scale (1=not at all burdensome,
2=somewhat burdensome, 3=very burdensome). Total scores
are calculated as the average of all individual answer scores,
ranging from 1 to 3. A higher total score indicates a higher
objective burden. Testing of the measure has affirmed adequate
validity and reliability among Dutch and Canadian caregivers
[38,39].

Distress
The second secondary outcome will be measured using a short
version of the Depression, Anxiety and Stress Scale (DASS)
assessing distress [40]. A short version of the complete 42-item
DASS, the DASS-21 contains 21 items assessing depression,
anxiety, and stress on 3 separate subscales comprising 7 items
each. Participants will report the intensity of their symptoms
over the past week using a 4-point Likert scale (from 0=never
to 3=always). Separate total scores ranging from a minimum
of 0 to a maximum of 42 will be calculated for each subscale.
Severity levels for depression, anxiety, and stress can be
interpreted based on recommended cutoff scores, with higher
scores indicating more distress. Cutoff scores for the Depression
subscale distinguish responses as normal (0-9), mild (10-13),
moderate (14-20), severe (21-27), and extremely severe (≥28).
Testing of the DASS-21 among family caregivers has shown
adequate reliability (α coefficient=.97) [41].

Relationship Quality Satisfaction
The third secondary outcome will be measured using the Dyadic
Adjustment Scale (DAS-32) [42]. The DAS-32 consists of 32
items measuring the level of relationship quality satisfaction
among dyads. Items in the DAS-32 correspond to 4 dimensions,
or subscales, for measuring relationship quality: dyadic
consensus (consensus on matters of importance to marital
functioning), dyadic satisfaction, dyadic cohesion (closeness
experienced by the couple), and affective expression
(demonstrations of affection and sex relations). Each item of
the questionnaire corresponds to 1 of the 4 subscales, which
consist of varying response scales, including ordinal, Likert,
and dichotomous scales. Scores for each subscale are calculated
and added together to produce a total score ranging from 0 to
151, with a higher total score indicating less distress and high
adjustment. Psychometric testing of the measure has
demonstrated good reliability for each subscale (α=.85 for
dyadic consensus, .67 for dyadic cohesion, .76 for affective
expression, and .82 for dyadic satisfaction) in the general
population [42].

Health-Related Quality of Life
The fourth secondary outcome will be measured using the
Veterans RAND 12-item Health Survey (VR-12) assessing
fcSCI’s health-related quality of life [43]. The VR-12 includes
12 questions corresponding to 8 domains: general health
perceptions, physical functioning, role limitations due to
physical problems, role limitations due to emotional problems,
social functioning, bodily pain, vitality, and mental health [44].
The 8 domains can be summarized into separate physical and
mental component scores. The VR-12 scoring algorithm is used

to score physical and mental components based on weights
derived from a 1990 American population sample standard,
resulting in variable minimum and maximum score values [45].
Higher physical and mental components scores indicate better
health. Two further questions (ie, 14 in total), which do not
contribute to the component summaries, ask about physical
health and emotional problems compared to 1 year ago. Health
state values (also known as utility scores), reflecting the
preferences of the Canadian population, can also be generated
from VR-12 data [46]. Though validation of the VR-12 has not
been conducted in family caregiver populations, the VR-12 has
demonstrated adequate convergent validity in other populations
[47].

Competence
The fifth secondary outcome will be measured using the
Caregiving Competence Scale (CCS) [48]. The CCS is used to
measure a caregiver’s self-assessment of the adequacy of their
performance in their role. The 4-item questionnaire scores
responses using two 4-point scales, with response options
ranging from 1=“not at all” to 4=“very much” in the first scale
and from 1=“not at all” to 4=“very” in the second scale [48].
Score values range from 0 to 12, with higher scores indicating
higher caregiving competence. The CCS has demonstrated
adequate internal consistency (Cronbach α=.78-.82) in family
caregiver research [49,50].

Usability
The sixth secondary outcome will be measured using the System
Usability Scale (SUS) to capture the opinion of participants
regarding the usability of COMPANION. Originally created by
Brooke [51], the SUS consists of a 10-item questionnaire using
a 5-point scale, where options range from strongly agree to
strongly disagree. Raw scores range from 0 to 40 and are
algorithmically converted into meaningful SUS scores ranging
from 0 to 100. Higher scores indicate higher perceived usability
of the program. Participants in the intervention group will
complete this measure at T2 and T3.

Caregiver Costs
The final secondary outcome will be measured using the
Caregiver Indirect and Informal Care Cost Assessment
Questionnaire (CIIQ) to capture information estimating informal
care costs [52]. The fcSCI will be asked to provide responses
for 13 items with information including, but not limited to, work
status, time missed at work, productivity, and physical and
emotional caregiving duties. Calculations will be conducted
using responses to items on the CIIQ to estimate fcSCI indirect
and informal care costs. Total scores can range from as low as
0 to any maximum number and report cost in dollars. Higher
scores indicate a greater financial impact due to informal care
costs. The CIIQ will be coupled with a bespoke item asking
about additional money the fcSCI spend on themselves. To
minimize concerns about recall, a 1-week recall period will be
used for the CIIQ and a 3-month recall period will be used for
the bespoke item.

Qualitative Interviews
When the feasibility RCT is complete, semistructured interviews
(~45-60 minutes) will be used to explore fcSCI’s experiences

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 6https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


in the intervention group with COMPANION. The option to
take part in the semistructured interviews will be available to
participants in the intervention group as soon as they complete
T3 survey data collection. An interview guide has been created
to capture multiple aspects of fcSCI’s experiences using
COMPANION. As a complimentary method to assess usability,
the interviews will also be used in combination with the SUS
[51] and feasibility indicators to evaluate the usability of
COMPANION. Participants will be asked to share their
perspective on the advantages and disadvantages of
COMPANION. A directed content analysis approach will be
used to form initial coding categories from existing evidence
and study hypotheses [53].

To promote the credibility and trustworthiness of qualitative
data, we will use several methods. Field notes will be used as
a self-reflective tool. Member checking will be used; that is,
participants will be invited at the end of each interview to review
the preliminary findings and provide feedback to determine
how well they resonate with them. Multiple investigators with
diverse backgrounds will be involved in collaborative theme
analysis and data coding as a form of triangulation [54].
Interview results will be integrated with the quantitative results
to provide a more in-depth assessment of benefits and user
acceptability [55]. Peer debriefing will be used to further support
triangulation. To ensure transferability of the qualitative data
in our reports, we will follow the Consolidated Criteria for
Reporting Qualitative Research (COREQ) report guidelines
[56]. Specifically, we will provide detailed information about
the setting, participants, and interviewers’ and research team’s
backgrounds. We will also provide a detailed description of the
data collection procedure, analyses of the qualitative data, and
our procedure for developing codes and themes to ensure
dependability of our method. Furthermore, we followed the
CONSORT (Consolidated Standards of Reporting Trials)
eHealth Form (see Multimedia Appendix 2) [57].

Data Management
Participant consent forms and all data collection will be
administered online via Qualtrics. Data will be stored on
Qualtrics and will be accessible only to research personnel who
are granted access by the research staff. Participants will receive
a link to the consent form via email with instructions on how
to complete the form. After signing the online consent form,
each participant will schedule a video call meeting, during which
they will complete baseline data collection measures with the
help of the study manager. Immediately after the participant
and study manager complete the baseline questionnaire, the
study manager will leave the call and be replaced by the research
staff, who will randomize the participant into the intervention
or the control group using the secure online software [32]. The
participants will be given instructions based on their group
allocation and asked not to reveal their group to the study
manager, who will remain masked to the randomization result.
Participant IDs and group allocation will be recorded on a
secure, password-protected digital tracking sheet. Only research
personnel involved with the group allocation will have access
to the tracking sheet, and the study manager will not be able to
access any information on the sheet related to participant group
allocation. At T2 and T3 timepoints, participants will be sent

an email containing a unique link to the next Qualtrics
questionnaire and will be asked to complete the survey on their
own.

Data Analysis

Statistical Analysis
All data analysis will be conducted by the research team
independently from the study sponsor. Descriptive analysis will
be used to describe our sample and consider clinical outcomes
and study feasibility. The most current versions of R statistical
software (R Foundation for Statistical Computing) [58] and
IBM SPSS software [59] will be used. The 1-sample
Kolmogorov-Smirnov test will be performed to evaluate data
distribution. Demographic and outcome variables will be
summarized by groups using means (SDs), frequencies, and
proportions. Similar to previous feasibility studies [60], the
means (SDs) calculated in the feasibility RCT will be used to
estimate the effect size and the variance necessary for the full
RCT. Focuses of the analysis will include investigating
differences in primary and secondary effectiveness outcomes
for the intervention and control groups at each timepoint. We
will include an interaction between time and group for all
models to account for the possibility of effect modification by
time. Estimated marginal means will be used to conduct post
hoc analyses, and pairwise comparisons of estimated marginal
means will be conducted to examine specific differences
between groups at each timepoint. Participant IDs will be used
as a random effect. Multiple imputations will be used to deal
with missing data. Furthermore, descriptive statistics will be
used to assess participants’ online usage data of the eHealth
program (eg, the amount of time participants spent accessing
the modules) to evaluate feasibility indicators (dose level
response, treatment adherence) related to resource and treatment
issues [61].

Feasibility
Feasibility outcomes will be treated as binary based on the
expectations, as shown in Table 1. Specific objectives will be
evaluated as a “success,” indicating that no major adaptation of
the protocol is needed before proceeding with a definitive RCT,
or “revise,” indicating changes must be made before continuing
with the definitive RCT.

Qualitative Interviews
Interview transcripts will be examined using an inductive
thematic analysis approach [62]. Data will be analyzed to
identify themes and subthemes. Investigators will generate initial
codes individually and then work with the entire team, including
our caregiver partners, to identify themes, review and define
themes, and select examples to support the themes [62]. The
qualitative findings will be used to interpret the clinical
outcomes, such as key intervention ingredients, relevant
outcomes that might not be captured, and an explanation for
potential conflicting quantitative results. Quantitative and
qualitative findings for participants will be integrated as a form
of triangulation and summarized to identify patterns and
paradoxes between the results [63].
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Results

This research was funded by the Craig H Neilsen Foundation
PSR Pilot Grant (PSR2-17) beginning in April 2022. After the
first 2 study phases, during which COMPANION was
codeveloped with caregiver partners, recruitment and data
collection for the RCT began in June 2024 and is currently
ongoing. We enrolled 54 participants at the end of baseline.
Data collection was completed in April 2025. Data analysis for
the RCT is expected to begin in June 2025. The fcSCI
randomized into the intervention group have been given access
to COMPANION after randomization.

Discussion

Summary
This study aims to investigate the feasibility of the
COMPANION eHealth protocol. COMPANION e-Health
modules have been developed to provide the education needed
for family caregivers of individuals with SCI. By providing the
necessary education, we aim to reduce the caregiver burden and
improve caregivers’ overall well-being. Health education using
online approaches has been lauded for being interactive and
enabling learners to engage over sustained periods. Benefits of
eHealth can include improving the quality of care [37,64,65],
enhancing communication between health care users and
providers [66], reducing costs [67], and increasing access to
evidence-based health information. As the COMPANION
modules were designed specifically to address aspects of
caregiving that are significant to fcSCI, COMPANION has the
potential to increase fcSCI’s knowledge and health literacy
around challenges that they face when providing care (eg,
emotional challenges, challenges in conducting medical tasks,
challenges with isolation and accessing social support). By
providing access to education and resources regarding factors
that are known to mitigate the caregiver burden for fcSCI, such
as social support [68] and coping appraisal [14], COMPANION
may be used to impact fcSCI’s overall feelings of a burden,
quality of life, and well-being. Findings from conducting the
feasibility RCT that evaluate the feasibility and acceptability
of our study procedures can be used to inform the design of a
definitive RCT assessing the effectiveness and impact of
COMPANION on clinical outcomes compared to usual care

pursued by fcSCI. Conducting a definitive RCT can further
contribute meaningfully to family caregiver research and
literature about mitigating the burden experienced by caregivers
of individuals with SCI.

Analysis has not yet begun for this study. We anticipate that a
large percentage of fcSCI who are approached to participate in
our study will be female due to our recruitment plan to ask
Wives and Girlfriends of Spinal Cord Injury to distribute
recruitment materials to their members, who are primarily
female fcSCI. Though women have made up the majority of
fcSCI participants in recent studies with similar populations
[5,69,70], we plan to use recruitment methods aimed at
diversifying the gender spectrum of the fcSCI we approach by
additionally contacting participants through our network of
previous patients and research participants of our center and
distributing recruitment information through social media
advertisements. Additionally, the literature suggests that eHealth
approaches may attract a younger demographic of users who
may be more experienced using online platforms than older
populations, who may be discouraged from using the platforms
or participating [21]. To support participants’ access and
experience using COMPANION, participants will be sent
written instructions on how to access and navigate
COMPANION and its modules, encouraged to use
COMPANION with their family members with SCI, and
instructed to contact the research staff with any questions about
using the program. We also plan to monitor intervention group
participants’ online activity during the study and reach out to
participants if a time span of 2 weeks passes without any activity
recorded. This communication will give participants an
opportunity to voice any barriers they experience when using
COMPANION and receive technological or other guiding
support from the research staff [23].

Our knowledge translation plan will target fcSCI, individuals
with SCI, and clinicians across Canada and the United States,
leveraging existing communication tools, such as websites (eg,
health authorities in British Columbia [BC]) and electronic and
print newsletters of local and national audiences (eg, ICORD,
Spinal Cord Injury Research Evidence, Spinal Cord Injury BC).
All team members, including our caregiver partners, will
contribute to the presentations and manuscripts. We, along with
our caregiver partners, will share plain language summaries
with fcSCI via newsletters, social media, and websites.

Acknowledgments
This research was funded by the Craig H Neilsen Foundation PSR Pilot Grant (PSR2-17; award number 865706). The research
was sponsored by the University of British Columbia and approved by the University of British Columbia Behavioural Research
Ethics Board. This trial has been registered on ClinicalTrials (NCT06364813).

Authors' Contributions
Conceptualization, methodology was handled by SM and WCM; funding acquisition by SM, WCM, JMR, and DGTW; resources
by SM, BE, HC, EP, and BP; writing—original draft by SM; and writing—review and editing by SM, HC, JMR, DGTW, and
WCM.

Conflicts of Interest
None declared.

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 8https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


Multimedia Appendix 1
SPIRIT schedule of enrollment, interventions, and assessments for the RCT. RCT: randomized controlled trial; SPIRIT Standard
Protocol Items: Recommendations for Interventional Trials.
[PNG File , 71 KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT eHEALTH checklist (V 1.6.1).
[PDF File (Adobe PDF File), 1166 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Peer review report from the Craig H. Neilsen Foundation PSR 2022 FGA Committee.
[PDF File (Adobe PDF File), 167 KB-Multimedia Appendix 3]

References

1. National Spinal Cord Injury Statistical Center, facts and figures at a glance. University of Alabama at Birmingham. 2016.
URL: https://www.nscisc.uab.edu/public_pages/FactsFiguresArchives/
SCI%20Facts%20and%20Figures%20at%20a%20Glance%202016.pdf [accessed 2023-12-13]

2. Noonan VK, Fingas M, Farry A, Baxter D, Singh A, Fehlings MG, et al. Incidence and prevalence of spinal cord injury in
Canada: a national perspective. Neuroepidemiology. 2012;38(4):219-226. [FREE Full text] [doi: 10.1159/000336014]
[Medline: 22555590]

3. Noreau L, Fougeyrollas P. Long-term consequences of spinal cord injury on social participation: the occurrence of handicap
situations. Disabil Rehabil. Mar 10, 2000;22(4):170-180. [doi: 10.1080/096382800296863] [Medline: 10798305]

4. Definitions. Family Caregiver Alliance. National Center on Caregiving. 2014. URL: https://www.caregiver.org/definitions-0
[accessed 2020-07-12]

5. Charlifue SB, Botticello A, Kolakowsky-Hayner SA, Richards JS, Tulsky DS. Family caregivers of individuals with spinal
cord injury: exploring the stresses and benefits. Spinal Cord. Sep 22, 2016;54(9):732-736. [doi: 10.1038/sc.2016.25]
[Medline: 27001130]

6. van Leeuwen CM, Post MW, van Asbeck FW, Bongers-Janssen HM, van der Woude LH, de Groot S, et al. Life satisfaction
in people with spinal cord injury during the first five years after discharge from inpatient rehabilitation. Disabil Rehabil.
Aug 26, 2012;34(1):76-83. [doi: 10.3109/09638288.2011.587089] [Medline: 21870935]

7. Kim D. Relationships between caregiving stress, depression, and self-esteem in family caregivers of adults with a disability.
Occup Ther Int. 2017;2017:1686143-1686149. [FREE Full text] [doi: 10.1155/2017/1686143] [Medline: 29114184]

8. Lynch J, Cahalan R. The impact of spinal cord injury on the quality of life of primary family caregivers: a literature review.
Spinal Cord. Nov 27, 2017;55(11):964-978. [doi: 10.1038/sc.2017.56] [Medline: 28653672]

9. Dreer LE, Elliott TR, Shewchuk R, Berry JW, Rivera P. Family caregivers of persons with spinal cord injury: predicting
caregivers at risk for probable depression. Rehabil Psychol. 2007;52(3):351-357. [FREE Full text] [doi:
10.1037/0090-5550.52.3.351] [Medline: 18716667]

10. Scholten EWM, Kieftenbelt A, Hillebregt CF, de Groot S, Ketelaar M, Visser-Meily JMA, et al. Provided support, caregiver
burden and well-being in partners of persons with spinal cord injury 5 years after discharge from first inpatient rehabilitation.
Spinal Cord. May 16, 2018;56(5):436-446. [doi: 10.1038/s41393-017-0047-x] [Medline: 29335472]

11. Cheng S, Ip IN, Kwok T. Caregiver forgiveness is associated with less burden and potentially harmful behaviors. Aging
Ment Health. Nov 2013;17(8):930-934. [doi: 10.1080/13607863.2013.791662] [Medline: 23635092]

12. Anderson JG, Hundt E, Dean M, Keim-Malpass J, Lopez RP. "The church of online support”: examining the use of blogs
among family caregivers of persons with dementia. J Fam Nurs. Feb 2017;23(1):34-54. [doi: 10.1177/1074840716681289]
[Medline: 27920340]

13. Jackson D, Roberts G, Wu ML, Ford R, Doyle C. A systematic review of the effect of telephone, internet or combined
support for carers of people living with Alzheimer's, vascular or mixed dementia in the community. Arch Gerontol Geriatr.
2016;66:218-236. [doi: 10.1016/j.archger.2016.06.013] [Medline: 27372903]

14. Gérain P, Zech E. Informal caregiver burnout? Development of a theoretical framework to understand the impact of
caregiving. Front Psychol. Jul 31, 2019;10:1748. [FREE Full text] [doi: 10.3389/fpsyg.2019.01748] [Medline: 31428015]

15. McKay RC, Wuerstl KR, Casemore S, Clarke TY, McBride CB, Gainforth HL. Guidance for behavioural interventions
aiming to support family support providers of people with spinal cord injury: a scoping review. Soc Sci Med. Feb
2020;246:112456. [doi: 10.1016/j.socscimed.2019.112456] [Medline: 31958615]

16. Jeyathevan G, Catharine Craven B, Cameron JI, Jaglal SB. Facilitators and barriers to supporting individuals with spinal
cord injury in the community: experiences of family caregivers and care recipients. Disabil Rehabil. Jun 23,
2020;42(13):1844-1854. [doi: 10.1080/09638288.2018.1541102] [Medline: 30669882]

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 9https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v14i1e67709_app1.png&filename=edfeb40b96d28da096a7ce65a7f036ce.png
https://jmir.org/api/download?alt_name=resprot_v14i1e67709_app1.png&filename=edfeb40b96d28da096a7ce65a7f036ce.png
https://jmir.org/api/download?alt_name=resprot_v14i1e67709_app2.pdf&filename=868d16356185d5a16ea92ae95edf49fb.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e67709_app2.pdf&filename=868d16356185d5a16ea92ae95edf49fb.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e67709_app3.pdf&filename=49534364a908f9e6a88218f2622f89ea.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e67709_app3.pdf&filename=49534364a908f9e6a88218f2622f89ea.pdf
https://www.nscisc.uab.edu/public_pages/FactsFiguresArchives/SCI%20Facts%20and%20Figures%20at%20a%20Glance%202016.pdf
https://www.nscisc.uab.edu/public_pages/FactsFiguresArchives/SCI%20Facts%20and%20Figures%20at%20a%20Glance%202016.pdf
https://www.karger.com?DOI=10.1159/000336014
http://dx.doi.org/10.1159/000336014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22555590&dopt=Abstract
http://dx.doi.org/10.1080/096382800296863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10798305&dopt=Abstract
https://www.caregiver.org/definitions-0
http://dx.doi.org/10.1038/sc.2016.25
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27001130&dopt=Abstract
http://dx.doi.org/10.3109/09638288.2011.587089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21870935&dopt=Abstract
https://europepmc.org/abstract/MED/29114184
http://dx.doi.org/10.1155/2017/1686143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29114184&dopt=Abstract
http://dx.doi.org/10.1038/sc.2017.56
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28653672&dopt=Abstract
https://europepmc.org/abstract/MED/18716667
http://dx.doi.org/10.1037/0090-5550.52.3.351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18716667&dopt=Abstract
http://dx.doi.org/10.1038/s41393-017-0047-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29335472&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2013.791662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23635092&dopt=Abstract
http://dx.doi.org/10.1177/1074840716681289
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27920340&dopt=Abstract
http://dx.doi.org/10.1016/j.archger.2016.06.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27372903&dopt=Abstract
https://europepmc.org/abstract/MED/31428015
http://dx.doi.org/10.3389/fpsyg.2019.01748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31428015&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2019.112456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31958615&dopt=Abstract
http://dx.doi.org/10.1080/09638288.2018.1541102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30669882&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Elliott TR, Brossart D, Berry JW, Fine P. Problem-solving training via videoconferencing for family caregivers of persons
with spinal cord injuries: a randomized controlled trial. Behav Res Ther. Nov 2008;46(11):1220-1229. [doi:
10.1016/j.brat.2008.08.004] [Medline: 18828993]

18. Rivera P, Shewchuk R, Elliott T. Project FOCUS: using videophones to provide problem-solving training to family caregivers
of persons with spinal cord injuries. Topics Spinal Cord Injury Rehabil. Jul 2003;9(1):53-62. [FREE Full text] [doi:
10.1310/G82F-BR2R-T69L-3QX8] [Medline: 18716667]

19. Schulz R, Czaja SJ, Lustig A, Zdaniuk B, Martire LM, Perdomo D. Improving the quality of life of caregivers of persons
with spinal cord injury: a randomized controlled trial. Rehabil Psychol. Feb 2009;54(1):1-15. [doi: 10.1037/a0014932]

20. Sheija A, Manigandan C. Efficacy of support groups for spouses of patients with spinal cord injury and its impact on their
quality of life. Int J Rehabil Res. Dec 2005;28(4):379-383. [doi: 10.1097/00004356-200512000-00015] [Medline: 16319568]

21. Tiedeman DV, Knowles M. The Adult Learner: A Neglected Species. Vol 8. Houston, TX. Gulf Publishing; 1979.
22. Kujala S. User involvement: a review of the benefits and challenges. Behav Inf Technol. Jan 2003;22(1):1-16. [doi:

10.1080/01449290301782]
23. Asbjørnsen RA, Smedsrød ML, Solberg Nes L, Wentzel J, Varsi C, Hjelmesæth J, et al. Persuasive system design principles

and behavior change techniques to stimulate motivation and adherence in electronic health interventions to support weight
loss maintenance: scoping review. J Med Internet Res. Jun 21, 2019;21(6):e14265. [FREE Full text] [doi: 10.2196/14265]
[Medline: 31228174]

24. Arain M, Campbell MJ, Cooper CL, Lancaster GA. What is a pilot or feasibility study? A review of current practice and
editorial policy. BMC Med Res Methodol. Jul 16, 2010;10:67. [FREE Full text] [doi: 10.1186/1471-2288-10-67] [Medline:
20637084]

25. Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman CL, et al. Defining feasibility and pilot
studies in preparation for randomised controlled trials: development of a conceptual framework. PLoS One. Mar 15,
2016;11(3):e0150205. [FREE Full text] [doi: 10.1371/journal.pone.0150205] [Medline: 26978655]

26. Campbell NC, Murray E, Darbyshire J, Emery J, Farmer A, Griffiths F, et al. Designing and evaluating complex interventions
to improve health care. BMJ. Mar 03, 2007;334(7591):455-459. [FREE Full text] [doi: 10.1136/bmj.39108.379965.BE]
[Medline: 17332585]

27. Rauscher L, Greenfield B. Advancements in contemporary physical therapy research: use of mixed methods designs. Phys
Ther. 2009;89(1):91-100. [FREE Full text] [doi: 10.2522/ptj.20070236]

28. Billingham SAM, Whitehead AL, Julious SA. An audit of sample sizes for pilot and feasibility trials being undertaken in
the United Kingdom registered in the United Kingdom Clinical Research Network database. BMC Med Res Methodol.
2013;13:104. [FREE Full text] [doi: 10.1186/1471-2288-13-104] [Medline: 23961782]

29. Julious SA. Sample size of 12 per group rule of thumb for a pilot study. Pharmaceut Stat. Oct 2005;4(4):287-291. [doi:
10.1002/pst.185]

30. Secinti E, Yavuz HM, Selcuk B. Feelings of burden among family caregivers of people with spinal cord injury in Turkey.
Spinal Cord. Feb 7, 2017;55(8):782-787. [doi: 10.1038/sc.2017.6]

31. Conti A, Clari M, Nolan M, Wallace E, Tommasini M, Mozzone S, et al. The relationship between psychological and
physical secondary conditions and family caregiver burden in spinal cord injury: a correlational study. Topics Spinal Cord
Injury Rehabil. Sep 2019;25(4):271-280. [doi: 10.1310/sci2504-271]

32. Sealed Envelope. Sealed Envelope. URL: https://www.sealedenvelope.com/ [accessed 2024-01-17]
33. Procter R, Greenhalgh T, Wherton J, Sugarhood P, Rouncefield M, Hinder S. The day-to-day co-production of ageing in

place. Comput Support Coop Work. Apr 22, 2014;23(3):245-267. [FREE Full text] [doi: 10.1007/s10606-014-9202-5]
[Medline: 26321795]

34. Wherton J, Sugarhood P, Procter R, Hinder S, Greenhalgh T. Co-production in practice: how people with assisted living
needs can help design and evolve technologies and services. Implement Sci. May 26, 2015;10:75. [FREE Full text] [doi:
10.1186/s13012-015-0271-8] [Medline: 26004047]

35. Bédard M, Molloy DW, Squire L, Dubois S, Lever JA, O'Donnell M. The Zarit Burden Interview: a new short version and
screening version. Gerontologist. Oct 2001;41(5):652-657. [doi: 10.1093/geront/41.5.652] [Medline: 11574710]

36. Rajabi-Mashhadi MT, Mashhadinejad H, Ebrahimzadeh MH, Golhasani-Keshtan F, Ebrahimi H, Zarei Z. The Zarit Caregiver
Burden Interview Short Form (ZBI-12) in spouses of veterans with chronic spinal cord injury, validity and reliability of
the Persian version. Arch Bone Jt Surg. Jan 2015;3(1):56-63. [FREE Full text] [Medline: 25692171]

37. Gruner D, Pottie K, Archibald D, Allison J, Sabourin V, Belcaid I, et al. Introducing global health into the undergraduate
medical school curriculum using an e-learning program: a mixed method pilot study. BMC Med Educ. Sep 02, 2015;15(1):142.
[FREE Full text] [doi: 10.1186/s12909-015-0421-3] [Medline: 26330059]

38. Makdessi A, Harkness K, Luttik ML, McKelvie RS. The Dutch Objective Burden Inventory: validity and reliability in a
Canadian population of caregivers for people with heart failure. Eur J Cardiovasc Nurs. Dec 01, 2011;10(4):234-240. [doi:
10.1016/j.ejcnurse.2010.08.006] [Medline: 20920844]

39. Luttik ML, Jaarsma T, Tijssen JG, van Veldhuisen DJ, Sanderman R. The objective burden in partners of heart failure
patients; development and initial validation of the Dutch Objective Burden Inventory. Eur J Cardiovasc Nurs. Mar 01,
2008;7(1):3-9. [FREE Full text] [doi: 10.1016/j.ejcnurse.2007.02.005] [Medline: 17475564]

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 10https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.brat.2008.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18828993&dopt=Abstract
https://europepmc.org/abstract/MED/18716667
http://dx.doi.org/10.1310/G82F-BR2R-T69L-3QX8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18716667&dopt=Abstract
http://dx.doi.org/10.1037/a0014932
http://dx.doi.org/10.1097/00004356-200512000-00015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16319568&dopt=Abstract
http://dx.doi.org/10.1080/01449290301782
https://www.jmir.org/2019/6/e14265/
http://dx.doi.org/10.2196/14265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31228174&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-10-67
http://dx.doi.org/10.1186/1471-2288-10-67
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20637084&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0150205
http://dx.doi.org/10.1371/journal.pone.0150205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26978655&dopt=Abstract
https://europepmc.org/abstract/MED/17332585
http://dx.doi.org/10.1136/bmj.39108.379965.BE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17332585&dopt=Abstract
https://doi.org/10.2522/ptj.20070236
http://dx.doi.org/10.2522/ptj.20070236
http://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-104
http://dx.doi.org/10.1186/1471-2288-13-104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23961782&dopt=Abstract
http://dx.doi.org/10.1002/pst.185
http://dx.doi.org/10.1038/sc.2017.6
http://dx.doi.org/10.1310/sci2504-271
https://www.sealedenvelope.com/
https://europepmc.org/abstract/MED/26321795
http://dx.doi.org/10.1007/s10606-014-9202-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26321795&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0271-8
http://dx.doi.org/10.1186/s13012-015-0271-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26004047&dopt=Abstract
http://dx.doi.org/10.1093/geront/41.5.652
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11574710&dopt=Abstract
https://europepmc.org/abstract/MED/25692171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25692171&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-015-0421-3
http://dx.doi.org/10.1186/s12909-015-0421-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26330059&dopt=Abstract
http://dx.doi.org/10.1016/j.ejcnurse.2010.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20920844&dopt=Abstract
https://core.ac.uk/reader/148174017?utm_source=linkout
http://dx.doi.org/10.1016/j.ejcnurse.2007.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17475564&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


40. Lovibond P, Lovibond S. The structure of negative emotional states: Comparison of the Depression Anxiety Stress Scales
(DASS) with the Beck Depression and Anxiety Inventories. Behav Res Ther. Mar 1995;33(3):335-343. [doi:
10.1016/0005-7967(94)00075-U]

41. Ali AM, Alameri RA, Hendawy AO, Al-Amer R, Shahrour G, Ali EM, et al. Psychometric evaluation of the Depression
Anxiety Stress Scale 8-items (DASS-8)/DASS-12/DASS-21 among family caregivers of patients with dementia. Front
Public Health. Oct 25, 2022;10:1012311. [FREE Full text] [doi: 10.3389/fpubh.2022.1012311] [Medline: 36388286]

42. Chiara G, Eva G, Elisa M, Luca R, Piera B. Psychometrical properties of the Dyadic Adjustment Scale for measurement
of marital quality with Italian couples. Procedia - Soc Behav Sci. Apr 2014;127:499-503. [doi: 10.1016/j.sbspro.2014.03.298]

43. Ware JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual framework and item selection.
Med Care. Jun 1992;30(6):473-483. [Medline: 1593914]

44. Kazis LE, Selim A, Rogers W, Ren XS, Lee A, Miller DR. Veterans RAND 12 item Health Survey (VR-12): a white paper
summary. Medicare Health Outcomes Survey. URL: http://www.hosonline.org/surveys/%0D%0Ahos/download/
Veterans_RAND_12_Item_Health_Survey_White_%0D%0APaper_Summary.pdf.%0D%0A [accessed 2025-06-05]

45. Selim AJ, Rogers W, Fleishman JA, Qian SX, Fincke BG, Rothendler JA, et al. Updated U.S. population standard for the
Veterans RAND 12-item Health Survey (VR-12). Qual Life Res. Feb 3, 2009;18(1):43-52. [doi: 10.1007/s11136-008-9418-2]
[Medline: 19051059]

46. Bansback N, Trenaman L, Mulhern BJ, Norman R, Metcalfe R, Sawatzky R, et al. Estimation of a Canadian preference-based
scoring algorithm for the Veterans RAND 12-Item Health Survey: a population survey using a discrete-choice experiment.
CMAJ Open. Jul 05, 2022;10(3):E589-E598. [FREE Full text] [doi: 10.9778/cmajo.20210113] [Medline: 35790230]

47. Lynch C, Cha E, Mohan S, Geoghegan C, Jadczak C, Singh K. Two-year validation and minimal clinically important
difference of the Veterans RAND 12 Item Health Survey physical component score in patients undergoing minimally
invasive transforaminal lumbar interbody fusion. J Neurosurg Spine. 2022;36(5):731-740. [doi: 10.3171/2021.6.spine21231]

48. Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process: an overview of concepts and their measures.
Gerontologist. Oct 01, 1990;30(5):583-594. [doi: 10.1093/geront/30.5.583] [Medline: 2276631]

49. Hartke RJ, King RB. Telephone group intervention for older stroke caregivers. Topics Stroke Rehabil. Feb 23,
2015;9(4):65-81. [doi: 10.1310/rx0a-6e2y-bu8j-w0vl]

50. Stengård E. Caregiving types and psychosocial well-being of caregivers of people with mental illness in Finland. Psychiatr
Rehabil J. 2002;26(2):154-164. [doi: 10.2975/26.2002.154.164] [Medline: 12433218]

51. Brooke J. SUS: A quick and dirty usability scale. In: Jordan PW, Thomas B, Weerdmeester BA, McClelland IL, editors.
Usability Evaluation in Industry. Oxfordshire, UK. Taylor & Francis; 1996.

52. Landfeldt E, Zethraeus N, Lindgren P. Standardized questionnaire for the measurement, valuation, and estimation of costs
of informal care based on the opportunity cost and proxy good method. Appl Health Econ Health Policy. Feb 13,
2019;17(1):15-24. [FREE Full text] [doi: 10.1007/s40258-018-0418-2] [Medline: 30105745]

53. Hsieh H, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. Nov 2005;15(9):1277-1288. [doi:
10.1177/1049732305276687] [Medline: 16204405]

54. Öhman A. Qualitative methodology for rehabilitation research. J Rehabil Med. Sep 1, 2005;37(5):273-280. [FREE Full
text] [doi: 10.1080/16501970510040056] [Medline: 16208859]

55. Mortenson WB, Oliffe JL. Mixed methods research in occupational therapy: a survey and critique. Occupat Ther J Res.
Jan 01, 2009;29(1):14-23. [doi: 10.1177/153944920902900103]

56. Tong A, Sainsbury P, Craig J. Consolidated Criteria for Reporting Qualitative Research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. Dec 2007;19(6):349-357. [FREE Full text] [doi: 10.1093/intqhc/mzm042]
[Medline: 17872937]

57. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing evaluation reports of
web-based and mobile health interventions. J Med Internet Res. Dec 31, 2011;13(4):e126. [FREE Full text] [doi:
10.2196/jmir.1923] [Medline: 22209829]

58. Allaire JJ. RStudio: integrated development environment for R. In: The R User Conference, UseR! Coventry, UK. University
of Warwick; 2011.

59. Kulas JT, Roji RGPP, Smith AM. IBM SPSS Essentials: Managing and Analyzing Social Sciences Data. Hoboken, NJ.
John Wiley & Sons; 2021.

60. Galantino ML, Callens ML, Cardena GJ, Piela NL, Mao JJ. Tai chi for well-being of breast cancer survivors with aromatase
inhibitor-associated arthralgias: a feasibility study. Altern Ther Health Med. 2013;19(6):38-44. [Medline: 24254037]

61. Altman DG. Comparability of randomised groups. J R Stat Soc D. 1985;34(1):125-136. [doi: 10.2307/2987510]
62. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi:

10.1191/1478088706qp063oa]
63. O'Cathain A, Murphy E, Nicholl J. Three techniques for integrating data in mixed methods studies. BMJ. Sep 17,

2010;341:c4587. [doi: 10.1136/bmj.c4587] [Medline: 20851841]
64. Jayakumar N, Brunckhorst O, Dasgupta P, Khan M, Ahmed K. e-Learning in surgical education: a systematic review. J

Surg Educ. 2015;72(6):1145-1157. [FREE Full text] [doi: 10.1016/j.jsurg.2015.05.008]

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 11https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/0005-7967(94)00075-U
https://europepmc.org/abstract/MED/36388286
http://dx.doi.org/10.3389/fpubh.2022.1012311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36388286&dopt=Abstract
http://dx.doi.org/10.1016/j.sbspro.2014.03.298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1593914&dopt=Abstract
http://www.hosonline.org/surveys/%0D%0Ahos/download/Veterans_RAND_12_Item_Health_Survey_White_%0D%0APaper_Summary.pdf.%0D%0A
http://www.hosonline.org/surveys/%0D%0Ahos/download/Veterans_RAND_12_Item_Health_Survey_White_%0D%0APaper_Summary.pdf.%0D%0A
http://dx.doi.org/10.1007/s11136-008-9418-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19051059&dopt=Abstract
http://cmajopen.ca/cgi/pmidlookup?view=long&pmid=35790230
http://dx.doi.org/10.9778/cmajo.20210113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35790230&dopt=Abstract
http://dx.doi.org/10.3171/2021.6.spine21231
http://dx.doi.org/10.1093/geront/30.5.583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2276631&dopt=Abstract
http://dx.doi.org/10.1310/rx0a-6e2y-bu8j-w0vl
http://dx.doi.org/10.2975/26.2002.154.164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12433218&dopt=Abstract
https://europepmc.org/abstract/MED/30105745
http://dx.doi.org/10.1007/s40258-018-0418-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30105745&dopt=Abstract
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
https://doi.org/10.1080/16501970510040056
https://doi.org/10.1080/16501970510040056
http://dx.doi.org/10.1080/16501970510040056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16208859&dopt=Abstract
http://dx.doi.org/10.1177/153944920902900103
http://intqhc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17872937
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
https://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24254037&dopt=Abstract
http://dx.doi.org/10.2307/2987510
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1136/bmj.c4587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20851841&dopt=Abstract
https://doi.org/10.1016/j.jsurg.2015.05.008
http://dx.doi.org/10.1016/j.jsurg.2015.05.008
http://www.w3.org/Style/XSL
http://www.renderx.com/


65. van De Steeg L, Jkema RI, Wagner C, Langelaan M. The effect of an e-learning course on nursing staff's knowledge of
delirium: a before-and-after study. BMC Med Educ. 2015;15:12. [FREE Full text] [doi: 10.1186/s12909-015-0289-2]
[Medline: 25653115]

66. Parker SJ, Jessel S, Richardson JE, Reid MC. Older adults are mobile too! Identifying the barriers and facilitators to older
adults' use of mHealth for pain management. BMC Geriatr. May 06, 2013;13:43. [FREE Full text] [doi:
10.1186/1471-2318-13-43] [Medline: 23647949]

67. Elbert NJ, van Os-Medendorp H, van Renselaar W, Ekeland AG, Hakkaart-van Roijen L, Raat H, et al. Effectiveness and
cost-effectiveness of ehealth interventions in somatic diseases: a systematic review of systematic reviews and meta-analyses.
J Med Internet Res. Apr 16, 2014;16(4):e110. [FREE Full text] [doi: 10.2196/jmir.2790] [Medline: 24739471]

68. Rodakowski J, Skidmore E, Rogers J, Schulz R. Role of social support in predicting caregiver burden. Arch Phys Med
Rehabil. 2012;93(12):2229-2236. [FREE Full text] [doi: 10.1016/j.apmr.2012.07.004]

69. Mohammed R, Boateng E, Amponsah A, Kyei-Dompim J, Laari T. Experiences of family caregivers of people with spinal
cord injury at the neurosurgical units of the Komfo Anokye Teaching Hospital, Ghana. PLoS One. 2023;18(4):e0284436.
[FREE Full text] [doi: 10.1371/journal.pone.0284436]

70. Jeyathevan G, Cameron JI, Craven BC, Munce SEP, Jaglal SB. Re-building relationships after a spinal cord injury:
experiences of family caregivers and care recipients. BMC Neurol. Jun 08, 2019;19(1):117. [FREE Full text] [doi:
10.1186/s12883-019-1347-x] [Medline: 31176359]

Abbreviations
CCS: Caregiving Competence Scale
CIIQ: Caregiver Indirect and Informal Care Cost Assessment Questionnaire
CONSORT: Consolidated Standards of Reporting Trials
DAS-32: 32-item Dyadic Adjustment Scale
DASS: Depression, Anxiety and Stress Scale
fcSCI: family caregivers of individuals with spinal cord injury
ICORD: International Collaboration on Repair Discoveries
RCT: randomized controlled trial
SCI: spinal cord injury
SUS: System Usability Scale
T2: 3 months after baseline
T3: 6 months after baseline
VR-12: Veterans RAND 12-item Health Survey

Edited by A Schwartz; The proposal for this study was peer-reviewed by: the Craig H. Neilsen Foundation PSR 2022 FGA Committee.
See the Multimedia Appendix for the peer-review report; Submitted 29.Oct.2024; accepted 30.May.2025; published 25.Sep.2025.

Please cite as:
Mohammadi S, Erlander B, Cathcart H, Robillard JM, Sauvageau S, Whitehurst DGT, Pauly E, Pagé B, Miller WC
Codeveloping a Novel Intervention to Promote the Well-Being of Family Caregivers of Individuals With Spinal Cord Injury: Protocol
for a Feasibility Randomized Control Trial
JMIR Res Protoc 2025;14:e67709
URL: https://www.researchprotocols.org/2025/1/e67709
doi: 10.2196/67709
PMID:

©Somayyeh Mohammadi, Beth Erlander, Heather Cathcart, Julie M Robillard, Sophia Sauvageau, David G T Whitehurst, Elena
Pauly, Brooke Pagé, William C Miller. Originally published in JMIR Research Protocols (https://www.researchprotocols.org),
25.Sep.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2025 | vol. 14 | e67709 | p. 12https://www.researchprotocols.org/2025/1/e67709
(page number not for citation purposes)

Mohammadi et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-015-0289-2
http://dx.doi.org/10.1186/s12909-015-0289-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25653115&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-13-43
http://dx.doi.org/10.1186/1471-2318-13-43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23647949&dopt=Abstract
https://www.jmir.org/2014/4/e110/
http://dx.doi.org/10.2196/jmir.2790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24739471&dopt=Abstract
https://doi.org/10.1016/j.apmr.2012.07.004
http://dx.doi.org/10.1016/j.apmr.2012.07.004
https://doi.org/10.1371/journal.pone.0284436
http://dx.doi.org/10.1371/journal.pone.0284436
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-019-1347-x
http://dx.doi.org/10.1186/s12883-019-1347-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31176359&dopt=Abstract
https://www.researchprotocols.org/2025/1/e67709
http://dx.doi.org/10.2196/67709
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/

