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Research Article

Theory- and evidence-based best practices for
physical activity counseling for adults with
spinal cord injury
Femke Hoekstra 1,2,3, Heather L. Gainforth1,2, Rogier Broeksteeg4,
Stephanie Corras5, Delaney Collins6, Sonja Gaudet7,8, Emily E. Giroux1,2,
Shannon McCallum9, Jasmin K. Ma2,10,11, Diane Rakiecki1,12,
Shannon Rockall13,14, Rita van den Berg-Emons15, Anniek van Vilsteren16,
Jereme Wilroy 17, Kathleen A. Martin Ginis 2,18,19
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Columbia, Vancouver, Canada, 19Centre for Chronic Disease Prevention and Management, University of British
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Objectives: This project used a systematic and integrated knowledge translation (IKT) approach to co-create
theory- and evidence-based best practices for physical activity counseling for adults with spinal cord injury
(SCI).
Methods: Guided by the IKT Guiding Principles, we meaningfully engaged research users throughout this
project. A systematic approach was used. An international, multidisciplinary expert panel (n = 15), including
SCI researchers, counselors, and people with SCI, was established. Panel members participated in two
online meetings to discuss the best practices by drawing upon new knowledge regarding counselor-client
interactions, current evidence, and members’ own experiences. We used concepts from key literature on
SCI-specific physical activity counseling and health behavior change theories. An external group of experts
completed an online survey to test the clarity, usability and appropriateness of the best practices.
Results: The best practices document includes an introduction, the best practices, things to keep in mind, and
a glossary. Best practices focused on how to deliver a conversation and what to discuss during a conversation.
Examples include: build rapport, use a client-centred approach following the spirit of motivational interviewing,
understand your client’s physical activity barriers, and share the SCI physical activity guidelines. External
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experts (n = 25) rated the best practices on average as clear, useful, and appropriate.
Conclusion: We present the first systematically co-developed theory- and evidence-based best practices for
SCI physical activity counseling. The implementation of the best practices will be supported by developing
training modules. These new best practices can contribute to optimizing SCI physical activity counseling
services across settings.

Keywords: Spinal cord injury, Physical activity, Behavioral support, Counseling services

Introduction
Physical activity (PA) counseling can be an effective
way to promote and increase PA [1–3], and sub-
sequently improve overall well-being in adults with
spinal cord injury (SCI) [4–6]. PA counseling support
services are provided in a variety of settings (e.g. rehabi-
litation centers or hospitals [7, 8], community organiz-
ations [9], fitness centers/gyms [9], SCI peer
mentorship programs [10], research studies [11]) and
delivered by counselors with different backgrounds
and expertise (e.g. SCI peer mentors, physiotherapists,
recreation therapists, coaches) [12]. As a result, there
is tremendous variability in how PA counseling
support is currently delivered to and received by
adults with SCI.
This variability in PA counseling has been demon-

strated in reviews of PA behavior change interventions
among people with physical disabilities, including SCI
[1, 2, 13]. To illustrate, Tomasone et al.’s review [2]
identified 32 behavior change techniques (BCTs are
observable, replicable and irreducible components of an
intervention that are designed to change a behavior [14])
in SCI PA counseling interventions delivered in differ-
ent settings and countries. These reviews showed large
heterogeneity in clients’ PA behavior outcomes, indicat-
ing that not everyone benefits from PA counseling
support [1, 2]. Despite this heterogeneity, the findings
of these reviews provided important directions for
improving PA counseling interventions for people
with SCI. In short, the findings [1, 2, 13] indicated
that PA counseling interventions should:
• Be developed using a theoretical framework (i.e. inter-

ventions informed by theory are more effective than
interventions that did not use theory);

• Implement BCTs that incorporate self-monitoring (i.e.
interventions including self-monitoring techniques,
such as action planning or goal setting, are more effec-
tive than those without);

• Be tailored to the client’s characteristics, needs, prefer-
ences and context [15] (i.e. interventions should address
the unique PA barriers of people with SCI).

While these findings provide valuable general directions
for designing and delivering counseling interventions to
adults with SCI, they do not provide specific evidence-

based guidance for counselors working in a variety of
settings on how to deliver and tailor PA behavioral
support that will result in positive changes in clients’
PA, health, and psychosocial well-being. Without
more specific guidance, counselors may face barriers
to providing PA counseling to adults with SCI [12].
For example, they may not know how to optimally
provide PA counseling to their clients with SCI, indicat-
ing that their clients may not optimally benefit from the
delivered PA counseling. Of further concern, a lack of
standardized guidance on SCI PA counseling hinders
efforts to advance our understanding of effective SCI
PA counseling services.
A possible way to improve SCI PA counseling ser-

vices and advance our knowledge on SCI PA counsel-
ing, is to co-create theory- and evidence-based best
practices for SCI PA counseling. Best practices can be
defined as procedures that have been shown by research
and experience to produce optimal results and that are
established or proposed as a standard suitable for wide-
spread adoption [16]. Developing such best practices
can help counselors to optimize and tailor the delivery
of PA counseling to their clients with SCI.
Furthermore, applying the same counseling best prac-
tices in different settings and different countries may
result in the more consistent delivery of counseling
support services. Greater consistency in delivery will
provide better opportunities to learn from one
another and advance our understanding on what type
of behavioral support works best for whom.
To ensure such theory- and evidence-based best prac-

tices will be relevant and useful for the large and diverse
group of potential end-users (e.g. counselors, SCI peer
mentors, researchers, intervention developers), they
should be developed following a systematic approach
in which perspectives from end-users are considered
[17]. An example of such an evidence-informed
approach is the 10-step knowledge translation (KT)
approach that was used to translate the scientific SCI
exercise guidelines to community and clinical guidelines
[18]. This KT approach, which is characterized by rigor,
end-user engagement, and transparency, was developed
by building upon previous literature and frameworks
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on guideline development and KT, including the widely
used Appraisal of Guidelines, Research and Evaluation
(AGREE) II instrument [19]. Meaningful engagement
of relevant end-users throughout the development
process (i.e. integrated knowledge translation [IKT]
[20]) can contribute to products that are more relevant
and useful. To our knowledge, no research has
focused on identifying best practices for SCI-specific
PA counseling using a systematic and IKT approach.
Theory- and evidence-based best practices for SCI-
specific PA counseling may help counselors in various
settings to optimize the delivery of counseling support
to their clients with SCI. This project aimed to use a sys-
tematic and IKT approach to co-create theory- and evi-
dence-based best practices for PA counseling for adults
with SCI.

Methods
Project overview
This project is part of a larger 2-phase project on under-
standing and improving SCI exercise counseling (see
Open Science Framework (OSF); https://osf.io/gx5n8).
This paper reports on phase 1, which focuses on co-
creating best practices for SCI-specific PA counseling.
The development process was guided by four steps of
Hoekstra et al. (2020) evidence-informed 10-step KT
approach [18]. These four steps were modified to the
scope of this project and include: (1) Establish the
expert panel, (2) Prepare panel meetings, (3) Discuss
and co-create best practices, and (4) Pilot test the best
practices with an external group of experts. The remain-
ing steps of the 10-step KT approach focus primarily on
developing and evaluating a supporting evidence-based
resource, which will be addressed in phase 2 of the
project.
We approached this project from a pragmatic per-

spective, meaning that the primary aim of the research
is to use research findings to solve practical ‘real-world’

problems [21]. Pragmatism focuses on the practical out-
comes of the knowledge in a specific context. Aligning
with our pragmatic perspective, we made decisions
throughout the project with an emphasize on creating
actionable and useful knowledge (i.e. best practices
for SCI physical activity counseling). Furthermore,
pragmatism aligns with an ontological relativist para-
digm, which means that truth is uncertain, and based
on what works in certain contexts. In other words,
what is considered real for one person, may not be
real for someone else.
Aligning with a pragmatic perspective, this project

was conducted using an IKT approach. IKT is
defined here as the meaningful engagement of the right
research users at the right time throughout the SCI
research process [22]. The IKT Guiding Principles for
conducting and disseminating SCI research in partner-
ship (www.iktprinciples.com) were used to guide our
collaborative engagement activities [22]. Appendix 1
provides further details on the principles and strategies
used to engage research users. Figure 1 summarizes the
steps taken to co-create the best practices.

Step 1: establish the expert panel
We established an international, multidisciplinary panel
of 15 experts in the field of PA counseling for adults
with SCI. The expert panel included people with SCI,
counselors, behavior change researchers, KT/
implementation researchers, SCI researchers, SCI peer
mentors, and representatives of organizations providing
counseling services (age: 42.1 ± 11.3 years, 86%
women, 21% with lived experience in SCI, 79% have
ever spent 24 consecutive hours with a person with
SCI). Appendix 2 outlines panel members’ names,
expertise, organizations and group-level demographics
as well as additional information about the selection
process and hierarchical relationships between
members (e.g. trainee-supervisor). Seven members of

Figure 1 Project overview of the steps taken to co-create the theory- and evidence-based best. The 4 steps include: (1) Establish
the expert panel, (2) Prepare panel meetings, (3) Discuss and co-create best practices, and (4) Pilot test the best practices with an
external group of experts.
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the panel (46%) have previous or current relationships
with other members as trainee or supervisor.

Step 2: prepare discussion meetings
Two online panel meetings were organized to discuss and
co-create the best practices. To prepare these meetings,
the lead authors (FH, HG, KMG) outlined the scope
and purpose of the project (see Appendix 3), identified
the evidence base, drafted meeting agendas and shared
preparation material with panel members. Panel
members were asked to review the preparation material
prior to the meetings. The evidence base was used to
prepare the discussion meetings and inform the best
practices and included (1) key literature on SCI PA coun-
seling from three reviews [1, 2, 13], and (2) new knowl-
edge on SCI PA counseling characteristics from an
effective SCI-specific PA counseling intervention [23–
27]. Appendix 4 provides further details on how we
identified the reviews and the evidence base. Meeting
agendas, preparation material, and further details on
meeting procedures are available on OSF (https://osf.
io/u7dsg/).

Step 3: discuss and co-create best practices
Two 2-hour online panel meetings took place in
September and October 2021. After each meeting, an
online survey was conducted to collect additional feed-
back and comments from panel members (Fig. 1).
During the first meeting, the panel discussed and

brainstormed potential best practices for SCI PA coun-
seling by drawing upon the identified evidence base,
including new knowledge regarding SCI PA counseling
characteristics, and panel members’ own knowledge
and experiences. Prior to the first meeting, panel
members were asked to watch a 25-minute pre-recorded
presentation by the first author (FH) on the new knowl-
edge on SCI PA counseling characteristics and counse-
lor-client interactions. The meeting included whole-
group discussions and three break-out room discus-
sions. The break-out room discussions focused on the
following topics: communication & interaction, tailor-
ing support to the individual, assessing PA behavior,
barrier identification and problem solving, goals &
planning, and education on PA. The meeting was
recorded using Zoom-recording software. For each
break-out room, a note-taker was present to take
notes and facilitate the recording of the session. After
the meeting, the first author (FH) drafted a summary
of the meeting by listening to the Zoom-recordings
and reading notes from all note-takers. The first
author held two de-briefing meetings with the other
two lead authors (HG, KMG) to reflect on the

meeting and discuss next steps of the project.
Afterwards, FH drafted an outline of the best practices
that reflected points discussed during the meeting.
Panel members were asked to review this outline and

provide feedback via completing an online survey
(Panel Survey #1 in Fig. 1). The survey was created
by the first author (FH) in collaboration with other
lead authors (HG, KMG) and included questions
about the proposed outline of best practices, next
steps of the development process, panel members’
demographics, and the IKT approach. Survey results
were used to inform the discussion and agenda of the
second meeting.
The second meeting focused on discussing strategies/

techniques about each of the proposed best practices
topics. In small group discussions, panel members
shared example techniques/strategies of things that
should be done, could be done, and should not be done
by drawing from their own experiences and expertise.
After the meeting, FH drafted a meeting summary by
listening to the recordings and reading the notes.
Afterwards, FH discussed with other lead authors
how and which behavior change theories aligned with
what was discussed and recommended by the panel,
and what theories should be used to guide the best prac-
tices document. FH then drafted a first version (V1) of
the best practices.
Panel members were asked to review this document

and provide their feedback via a short online survey
(Panel Survey #2 in Fig. 1). This survey included
items to assess the clarity, usability and appropriateness
of the best practices document V1. The survey was con-
structed by lead author (FH) using items from previous
projects on the development of the SCI PA guidelines
and IKT Guiding principles [18, 22]. Descriptive stat-
istics (means, standard deviations [SD], medians,
ranges) were calculated and presented. FH summarized
panel members’ feedback on the best practices docu-
ment V1 and steps taken to address the feedback
(Appendix 5). This document, together with the
revised version of the best practices (Version 2; V2)
was shared with the panel for their approval to start
pilot testing with external experts (step 4). The best
practices document V2 was translated into Dutch.
Information on the translation process from English
to Dutch is available on OSF.

Step 4: pilot test the best practices with an
external group of experts
An online survey was conducted to pilot test the clarity,
usability, and appropriateness of the English and Dutch
version of the best practices documents with an external

Hoekstra et al. Best practices for SCI physical activity counseling
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group of experts. External experts (researchers, counse-
lors, people with SCI, clinicians) in SCI PA counseling
and/or health behavior change were invited to review
the best practices document V2 and provide their feed-
back. Experts were recruited via panel members’ own
networks. The survey included the same items as the
second panel survey (Panel Survey #2). Descriptive stat-
istics for each survey item were calculated and pre-
sented. FH summarized experts’ feedback in one
document including the responses on how to address
the feedback (Appendix 6). This document, the
revised and final versions of the best practices docu-
ments, were shared with panel members for final
approval.

Results
Step 3: discuss and co-create best practices
Table 1 summarizes panel recommendations, the evi-
dence base, selected theories used to inform the best
practices and the final best practices. The panel
decided to create a main best practices document
including a general introduction, the best practices,
things to keep in mind, and a glossary. A separate sup-
plementary file outlining example strategies/techniques
for each of the best practices is also being created.
The best practices focus on how to have a PA counsel-
ing conversation and what to discuss during a conversa-
tion about PA. The following three behavior change
theories/approaches were selected to inform the best
practices: Motivational Interviewing (MI) [28], COM-
B (Capability, Opportunity, and Motivation model of
Behavior) [29] and Health Action Process Approach
(HAPA)-model [30].
First, the panel emphasized the importance of focus-

ing on how counseling support should be delivered and
recommended using a client-centered approach [28].
This recommendation aligned with a counseling
approach called Motivational Interviewing (MI). MI
is defined as a collaborative conversation style to
strengthen a person’s own motivation and commitment
to change. The principles of MI informed the section
on How to have a conversation?.
Second, the panel recommended that counselors

should understand clients’ contexts, and their unique bar-
riers, needs, and preferences towards engaging in PA.
This recommendation was operationalized by using the
components of the COM-B model. The COM-B model
provided guidance and structure on the section What
do you say during the conversation?. The COM-B model
was selected for its simplicity, strong theoretical foun-
dation, and applicability for behavior change interven-
tion development and evaluation. The COM-B model

[29] forms the center of the Behavior Change Wheel
(BCW), an internationally accepted and widely used
tool for developing behavioral interventions. The com-
ponents of the COM-B can be linked to the BCT
Taxonomy [31] facilitating the use of the best practices
in intervention development and evaluation.
Third, the HAPA-model [30] was selected to align

with panel members’ recommendations that counseling
support differs depending on clients’ PA motivation.
The theoretical and practical implications of the
HAPA-model have been tested and applied in SCI-
specific PA behavior interventions [32–34]. The
elements of the HAPA-model were used to provide gui-
dance on how to provide tailored support. According to
the HAPA-model and in line with panel members’ rec-
ommendations, people who are not yet active need
different types of counseling support compared to
those who are already active.

Step 4: pilot test the best practices with an
external group of experts
Survey responses from panel members (n = 11) indi-
cated that the English version of the best practices
document V1 was rated as clear, useful and appropriate
(Table 2). Minor changes were made to address panel
members’ feedback (Appendix 5). Survey responses
from external experts (English: n = 13; Dutch: n = 12)
indicated that the English and Dutch versions of the
best practices document were perceived as clear, useful
and appropriate (Tables 3 and 4). External experts’
feedback mainly focused on clarification and simplifi-
cation of the best practices document. Appendix 6 sum-
marizes key points of the experts’ feedback including a
description how we addressed the feedback. The final
English and Dutch versions of the best practices for
SCI PA counseling are presented in Appendices 7 and
8. The best practices are summarized in Fig. 2.

Discussion
This paper presents the first systematically co-created
theory- and evidence-based best practices for SCI-
specific PA counseling. The best practices are developed
for any individual or counselor providing formal or
informal PA behavior support to adults with chronic
SCI (>1 year after injury). Counselors include, but
are not limited to occupational therapists, recreation
therapists, physiotherapists, psychomotor therapists,
social workers, kinesiologists, fitness trainers, coaches
and SCI peer mentors. They are developed to be used
in various settings, such as community organizations,
rehabilitation centers, hospitals, fitness gyms, in
clients’ homes or in research settings.

Hoekstra et al. Best practices for SCI physical activity counseling

The Journal of Spinal Cord Medicine 2023 5



Table 1 Overview of evidence base, panel’s recommendations and co-created best practices.

Evidence
base * Meeting topics

Panel’s recommendations from
the meetings Best practices (final)

Theory /
approach *

Other SCI
supporting
literature**

General • Best practices should focus
on how to have a
conversation and what to
say during a conversation.

General • Best practices should focus
on things that counselors
should always do and best
practices that counselors
could consider.

General • Provide information or tips
on things to keep in mind
when providing counseling
to clients with SCI.

How do you have the
conversation?

Review:
-Other: [18,
41]

Communication &
interaction

• Counselors should build
rapport and establish a
relationship with their client

• Build rapport and establish
a relationship with your
client.

MI [28]

• Counselors should use a
client-centered approach,
such as motivational
interviewing.

• Use a client-centered
approach following the spirit
of Motivational Interviewing.

MI [28]

Review: [2,
13] Other:
[25, 27]

Tailoring support
to the individual

• Counselors should tailor the
support towards clients’ PA
motivation

• Tailor the support to your
client’s motivation for
physical activity and their
current needs, wishes and
preferences.

MI [28]
HAPA [30]

[33, 34]

What do you say during the
conversation?
You should always:

Review: [1,
2] Other:
[25, 27, 41]

Assessing
physical activity
behavior

• Counselors should always
ask about their clients’
physical activity

• Ask your client about their
current physical activity
behavior.

HAPA [30]
COM-B
[29]

Review: [1,
2, 13] Other:
[25, 40, 41]

Barrier
identification and
problem solving

• Counselors should
understand clients’ context
and their physical activity
needs and preferences.

• Understanding your client’s
physical activity capability,
opportunity and motivation.

COM-B
[29]

[36, 42, 44]

• Counselors should identify
and understand clients’
physical activity barriers.

• Identify and understand
your client’s physical activity
barriers and work together
with your client to develop
possible solutions to
overcome these barriers.

HAPA [30]
COM-B
[29]

[36, 42, 44]

You should consider:
Review: [1,
2] Other:
[25, 27]

Goals & Planning • Counselors should provide
support in goal setting and
action planning to clients
who have intention to
engage in physical activity.

• Working together with your
client to set a physical
activity goal and create an
action plan.

HAPA [30]
COM-B
[29]

[47, 48]

Continued
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Theory- and evidence-based best practices
The best practices are based on best available evidence
on effective SCI PA behavioral support and are
informed by behavior change theories. The unique bar-
riers, needs and preferences of adults with SCI are fac-
tored into these best practices, as a result of engaging a
diverse group of end-users throughout the development
process. By incorporating SCI PA counseling literature
and general health behavior change theories into the
best practices, we increase the likelihood that applying
the best practices will result in effective SCI PA counsel-
ing programs [1, 2, 17]. The three key behavior change
theories/approaches that were selected to inform the
best practices have been applied in previous SCI-
specific interventions and studies on PA counseling
and promotion (e.g. MI: [7, 35]; COM-B: [36] HAPA-
model: [26, 27, 37]). While MI is a promising approach
to support health behavior change in a variety of popu-
lation groups and behaviors, including adults with SCI,
its success is also highly dependent on counselors’ MI
knowledge and skills. As such, we recommend counse-
lors who want to apply the best practices complete a MI
course/training and/or a refresher, depending on their
previous MI experience. Furthermore, the COM-B
model has widely been used to promote behavior
change and inform behavior change intervention devel-
opment in SCI and other contexts (e.g. [36, 38, 39]).
Lastly, the strong theoretical and practical implications
of the HAPA-model within the SCI-specific PA litera-
ture [32–34] may increase the likelihood that the best
practices will result in effective SCI PA counseling

programs. To illustrate, the HAPA-model has informed
the development of the ProACTIVE SCI intervention,
an 8-week SCI PA counseling intervention that resulted
in the largest effect sizes to date for improving self-
reported PA in adults with SCI [26, 27]. We used new
knowledge from the ProACTIVE SCI counseling ses-
sions to inform the best practices [25, 40, 41].
Drawing upon behavior change theories and
approaches that have been tested and applied in pre-
vious SCI-specific PA counseling interventions may
enhance the relevance and use of the best practices in
SCI PA counseling interventions.

Scientific and practical implications
We present the first theory- and evidence-based best
practices for SCI-specific PA counseling. The new best
practices will have the potential to facilitate greater con-
sistency in SCI PA counseling services offered within
and outside research settings. Researchers and interven-
tion developers of SCI PA counseling interventions are
encouraged to use our best practices as the foundation
for their PA counseling interventions and trials. More
consistency in how counseling interventions are being
delivered to and received by clients with SCI can help
to advance our understanding of what type of support
works best for whom. The best practices document
also has the potential to facilitate and improve report-
ing in trials and interventions on how counseling has
been delivered by counselors and received by clients.
Improved reporting about how counseling is being

Table 1 Continued

Evidence
base * Meeting topics

Panel’s recommendations from
the meetings Best practices (final)

Theory /
approach *

Other SCI
supporting
literature**

Review: [1,
2, 13] Other:
[25, 27]

Education on
physical activity

• Counselors should consider
providing information on
benefits that are meaningful
to the client.

• Providing information to
your client on benefits of
physical activity.

COM-B
[29]

[5, 6, 17, 42]

• Counselors should share the
SCI-specific physical activity
guidelines to clients who
have intention to engage in
physical activity.

• Sharing the physical activity
guidelines for adults with
SCI.

COM-B
[29]

[18, 45]

• Counselors should consider
share physical activity
examples

• Sharing physical activity
examples.

COM-B
[29]

[18, 49, 50]

Notes: * Appendix 4 describes the procedures to identify the evidence base to inform the best practices. ** The other SCI supporting
literature outlines key literature used to operationalize the best practices. This table provides only key SCI-specific supporting literature.
A full reference list including other related literature will be available in the supplementary file on Open Science Framework (https://osf.
io/u7dsg/).
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delivered and received can enhance replicability of the
interventions in other settings.
The best practices may help counselors with a variety

of backgrounds improve upon the support delivered to
their clients with SCI. The best practices provide infor-
mation that are tailored to unique PA barriers and
needs of clients with SCI [42–44]. By using an IKT
approach in which we meaningfully engaged our
research users in different steps of the development
process, we ensured that the best practices are relevant
and useful for end-users, which is also confirmed by
the findings of our pilot test with external experts (see
Table 4). The next step of this project focuses on the
development of training modules that will teach counse-
lors the best practices and may help to improve counse-
lors’ knowledge, skills and confidence on providing PA
counseling to clients with SCI.

Limitations and future directions
Some limitations need to be acknowledged. First, we do
not know if using the best practices in PA counseling will
result in positive changes in clients’ PA levels, on short
and long term. While the best practices are built upon
the best available literature on effective SCI PA counsel-
ing, we have not tested the use of the best practices in PA
counseling sessions. Future research is required to test
the effectiveness of the use of the best practices. The
panel emphasized that the effectiveness of the best prac-
tices in terms of changing client’s PA behavior highly
depends on the counselor’s skills, knowledge and exper-
tise. To apply the best practices in an appropriate way,
counselors may need additional training or practice.

Table 2 Survey responses from panel members (n = 11) *.

Survey item
Mean ± SD

(range)

Introduction
The Introduction of the Best Practices is
clearly expressed.

6.8 ± 0.4 (6–7)

The Introduction of the Best Practices is
specific and unambiguous.

6.6 ± 0.5 (6–7)

The Best Practices
The Best Practices in the section “How do
you have the conversation?” are clearly
expressed.

6.6 ± 0.5 (6–7)

The Best Practices in the section “How do
you have the conversation?” are specific and
unambiguous.

6.3 ± 0.8 (5–7)

The Best Practices in the section “What do
you say during the conversation?” are clearly
expressed.

6.6 ± 0.7 (5–7)

The Best Practices in the section “What do
you say during the conversation?” are
specific and unambiguous.

6.6 ± 0.7 (5–7)

Things to keep in mind
The section on “Things to keep in mind” is
clearly expressed.

6.4 ± 0.5 (6–7)

The section on “Things to keep in mind” is
specific and unambiguous.

6.4 ± 0.5 (6–7)

Glossary of terms
The glossary of terms is clearly expressed. 6.6 ± 0.5 (6–7)
The glossary of terms is specific and
unambiguous.

6.6 ± 0.5 (6–7)

Main Document
The Best Practices document is relevant for
researchers who want to include a physical
activity counseling intervention in their SCI
research project.

6.0 ± 0.9 (5–7)

The Best Practices document is relevant for
counselors with various backgrounds who
want to provide physical activity counseling to
adults with a SCI. Examples of counselor’s
backgrounds are occupational therapist,
recreation therapist, physiotherapist, social
worker, or kinesiologist.

6.7 ± 0.5 (6–7)

The Best Practices document is relevant for
SCI peer mentors who want to provide
physical activity counseling to adults with a
SCI.

6.4 ± 0.9 (4–7)

The Best Practices document is relevant for
community organizations who want to provide
physical activity counseling to adults with a
SCI.

6.2 ± 0.8 (5–7)

The Best Practices document is relevant for
rehabilitation centers or hospitals who want to
provide physical activity counseling to adults
with a SCI.

6.4 ± 0.7 (5–7)

The Best Practices document is relevant for
clinicians who want to provide physical
activity counseling to adults with a SCI.

6.5 ± 0.7 (5–7)

The Best Practices document is useful to
support counselors, research groups,
intervention developers and organizations or
centers offering counseling services to adults
with a SCI.

6.6 ± 0.5 (6–7)

The Best Practices document is useful to
support effective physical activity counseling
to adults with a SCI.

6.4 ± 0.7 (5–7)

Continued

Table 2 Continued

Survey item
Mean ± SD

(range)

I intend to use the Best Practices document. 6.5 ± 0.5 (6–7)
The Best Practices document uses language
that is appropriate for researchers.

6.3 ± 0.6 (5–7)

The Best Practices document uses language
that is appropriate for counselors.

6.5 ± 0.5 (6–7)

The Best Practices document uses language
that is appropriate for SCI peer mentors.

5.9 ± 1.2 (3–7)

The Best Practices document uses language
that is appropriate for community
organizations.

5.9 ± 1.2 (3–7)

Notes: All items were rated on a 7-point Likert scale: 1 = strongly
disagree, 2 = disagree, 3 = somewhat disagree, 4 = neither
disagree nor agree, 5 = somewhat agree, 6 = agree, 7 =
strongly agree. * The project leads (FH, KMG, HG) did not
complete this survey. Appendix 5 summarizes panel members’
feedback on the Best Practices document V1 and responses to
the feedback explaining how the feedback was addressed. The
different versions of the Best Practices Document are available
on Open Science Framework.
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Second, the majority of the panel members and exter-
nal experts who contributed to the development of the
best practices were highly-educated and identified as

Table 3 External experts’ demographics and background/
expertise.

Demographics and
expertise/background

Mean ± SD or n (%)

English version
(n = 13)

Dutch version
(n = 12)

Age (years) 42.9 ± 11.2 46.2 ± 10.7
Gender identity:

Man 5 (39%) 5 (42%)
Woman 8 (62%) 7 (58%)
Not listed/ prefer not to

answer
- -

Sexual orientation:
Straight 12 (92%) 11 (92%)
Bisexual 1 (8%) -
Prefer not to answer - 1 (14%)

Identify as a person with a
SCI

3 (23%) 1 (8%)

Identify as a person with a
disability

4 (31%) 2 (16%)*

Have you ever spent 24 consecutive hours with an individual
with a SCI?

Yes 8 (62%) 3 (25%)
No 5 (39%) 8 (57%)

Ethnicity
White / European 13 (100%) 12 (100%)

Background and expertise
SCI Peer mentor 3 (23%) 1 (8%)
Physical activity or health

counselor
4 (31%) 3 (25%)

Occupational therapist 1 (8%) 1 (8%)
Recreation therapist - -
Physiotherapist 1 (8%) 1 (8%)
Psychomotor therapist - -
Fitness training/ personal

trainer
2 (15%) 2 (17%)

Social worker - -
Representative of a

community
organization

6 (46%) 3 (25%)

Researcher 8 (62%) 6 (50%)
Clinician/ rehabilitation

physician
- 3 (25%)

Other 2 (15%) 1 (8%)
How many years of experiences have you provided professional
guidance or counseling to adults with SCI on starting and/or
maintaining a physically active lifestyle?

None 6 (46%) 4 (33%)
Less than 1 year - -
Between 1–3 years 1 (8%) 2 (16%)
More than 3 years 6 (46%) 6 (50%)

How many clients with a SCI do you counsel in a year?
0 - 1 (13%)
4-Jan 2 (15%) 1 (25%)
9-May 1 (8%) 1 (13%)
15-24 - -
>25 4 (31%) 4 (33%)

Have you received a formal training or workshop in Motivational
Interviewing?

Yes 10 (77%) 11 (92%)
No 3 (23%) 1 (8%)

Table 4 Survey responses from external experts (n = 25).

Survey item

Mean ± SD (ranges)

English
version
(n = 13)

Dutch
version
(n = 12)

Introduction
The Introduction of the Best
Practices is clearly expressed.

6.1 ± 1.7
(1–7)

5.9 ± 1.4
(2–7)

The Introduction of the Best
Practices is specific and
unambiguous.

6.5 ± 0.7
(5–7)

5.9 ± 1.1
(3–7)

The Best Practices
The Best Practices in the section
“How do you have the
conversation?” are clearly
expressed.

6.5 ± 0.8
(5–7)

5.9 ± 0.8
(4–7)

The Best Practices in the section
“How do you have the
conversation?” are specific and
unambiguous.

6.4 ± 0.8
(5–7)

5.9 ± 0.9
(4–7)

The Best Practices in the section
“What do you say during the
conversation?” are clearly
expressed.

6.4 ± 0.7
(5–7)

6.3 ± 0.9
(4–7)

The Best Practices in the section
“What do you say during the
conversation?” are specific and
unambiguous.

6.2 ± 0.8
(5–7)

5.9 ± 0.9
(4–7)

Things to keep in mind
The section on “Things to keep in
mind” is clearly expressed.

6.3 ± 0.8
(5–7)

6.3 ± 0.9
(4–7)

The section on “Things to keep in
mind” is specific and unambiguous.

6.0 ± 1.1
(3–7)

6.2 ± 0.9
(4–7)

Glossary of terms
The glossary of terms is clearly
expressed.

6.2 ± 1.1
(3–7)

5.9 ± 0.9
(4–7)

The glossary of terms is specific
and unambiguous.

6.2 ± 1.1
(3–7)

6.1 ± 0.9
(4–7)

Main Document
The Best Practices document is
relevant for researchers who want
to include a physical activity
counseling intervention in their SCI
research project.

6.2 ± 0.9
(4–7)

5.7 ± 0.8
(4–7)

The Best Practices document is
relevant for counselors with various
backgrounds who want to provide
physical activity counseling to
adults with a SCI. Examples of
counselor’s backgrounds are
occupational therapist, recreation
therapist, physiotherapist, social
worker, or kinesiologist.

6.2 ± 0.9
(4–7)

6.0 ± 1.9
(4–7)

The Best Practices document is
relevant for SCI peer mentors who
want to provide physical activity
counseling to adults with a SCI.

6.1 ± 1.0
(4–7)

6.2 ± 0.9
(4–7)

The Best Practices document is
relevant for community
organizations who want to provide
physical activity counseling to
adults with a SCI.

5.9 ± 0.9
(4–7)

6.0 ± 1.0
(4–7)

Continued
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white, heterosexual women. We should acknowledge
that we have not included perspectives of people from
other ethnicities or sexual orientations. Future efforts
are needed to understand if the best practices resonate
with counselors and clients with different cultural back-
grounds, gender identity, sexual orientations, socioeco-
nomic status, education level, and/or ethnicity.
Third, the best practices are developed for counseling

with adults with chronic SCI. The best practices do not
include specific considerations for counseling to adults
with acute SCI due to the limited scientific evidence
on effects of PA in this population [5]. For example,
the scientific SCI exercise guidelines are developed for
adults with chronic SCI [45]. Previous studies have
shown that providing PA counseling during and after

rehabilitation can be an effective way to support
people with SCI to develop and maintain an active life-
style at home [7, 46]. Despite these promising findings,
more research is needed to provide guidance on PA
counseling services to adults with newly acquired SCI.
Lastly, while we took several strategies to reduce bias

and navigator power, this project was not and could not
have been conducted without bias. For example, there is
a risk for selection bias in the literature used to inform
the best practices as we conducted a purposive search
instead of a systematic search. A purposive search made
the most sense for this project, as there were already
three reviews recently published on PA behavioral
support for people with physical disabilities. While it is
possible that we missed relevant literature, a purposive
search allowed us more flexibility in the selection of litera-
ture relevant to our topic. The best practices were devel-
oped by drawing upon current evidence base and
members’ own knowledge and experiences on SCI phys-
ical activity counseling. As such, the best practices are
our perspective of the current evidence base and our pro-
cesses and decisions are driven by our own knowledge and
experiences. Aligning with our ontological relativist para-
digm, it is possible that another group of experts would
develop different best practices by drawing upon the
same literature. The external experts were selected via the
panel’s own network from only three countries. We only
included experts from three different countries as there
are only a handful groups around the world working on
SCI-specific physical activity counseling. By recruiting
from our own network, there is a chance that the external
experts have similar views as the panel. Despite these
potential biases, we used a systematic approach guided
by the IKT Guiding Principles. Aligning with our prag-
matic perspective, we made decisions throughout the
project with the emphasis on creating actionable and
useful knowledge. We provided detailed information on
panel members’ and external experts’ demographics,
expertise, experiences and background. To enhance trans-
parency, we provided detailed information on our devel-
opment and decision-making processes in this paper, the
supplementary files and on OSF.

Conclusion
This paper outlines the first systematically co-developed
theory- and evidence-based best practices for SCI-
specific PA counseling. The implementation of the
best practices will be supported by the development of
training modules to teach counselors these best prac-
tices. These new best practices can contribute to opti-
mizing SCI PA counseling services and, subsequently,
improving PA behavior of adults living with a SCI.

Table 4 Continued

Survey item

Mean ± SD (ranges)

English
version
(n = 13)

Dutch
version
(n = 12)

The Best Practices document is
relevant for rehabilitation centers or
hospitals who want to provide
physical activity counseling to
adults with a SCI.

5.8 ± 1.1
(4–7)

6.0 ± 1.0
(4–7)

The Best Practices document is
relevant for clinicians who want to
provide physical activity counseling
to adults with a SCI.

6.1 ± 1.1
(4–7)

5.8 ± 0.8
(4–7)

The Best Practices document is
useful to support counselors,
research groups, intervention
developers and organizations or
centers offering counseling services
to adults with a SCI.

6.2 ± 1.1
(4–7)

5.9 ± 0.8
(4–7)

I intend to use the Best Practices
document.

5.5 ± 1.7
(1–7)

5.3 ± 0.9
(4–7)

The Best Practices document uses
language that is appropriate for
researchers.

6.4 ± 0.9
(4–7)

5.8 ± 0.9
(4–7)

The Best Practices document uses
language that is appropriate for
counselors.

6.5 ± 0.9
(4–7)

5.8 ± 1.1
(4–7)

The Best Practices document uses
language that is appropriate for SCI
peer mentors.

5.9 ± 1.1
(4–7)

–

The Best Practices document uses
language that is appropriate for
community organizations.

6.1 ± 1.0
(4–7)

5.8 ± 0.8
(4–7)

Notes: All items were rated on a 7-point Likert scale: 1 = strongly
disagree, 2 = disagree, 3 = somewhat disagree, 4 = neither
disagree nor agree, 5 = somewhat agree, 6 = agree, 7 =
strongly agree. Two experts were motivational interviewing
experts without specific expertise/experience in spinal cord
injury. They both rated all items on ‘relevance’ as 4 ( = neither
disagree nor agree). Appendix 6 summarizes experts’ feedback
on the Best Practices document V2 and responses to the
feedback explaining how the feedback was addressed. The
different versions of the Best Practices Document are available
on Open Science Framework.

Hoekstra et al. Best practices for SCI physical activity counseling

The Journal of Spinal Cord Medicine 202310



Acknowledgements
The authors would like to thank Alanna Shwed and
Aleksandra Jevdjevic for assisting with note-taking
and recordings of the panel meeting discussions.

Disclaimer statements
Contributors None.

Funding This project is supported by a Femke
Hoekstra’s Craig H. Neilsen Foundation Postdoctoral
Fellowship (#719049). FH is also supported by
Michael Smith Foundation Michael Smith
Foundation for Health Research (MSFHR) Research
Trainee Award (RT-2020-0489). Kathleen A. Martin
Ginis holds the Reichwald Family Southern Medical
Program Chair in Preventive Medicine.

Conflicts of interestAuthors have no conflict of interests
to declare.

ORCID
Femke Hoekstra http://orcid.org/0000-0002-0068-
652X
Jereme Wilroy http://orcid.org/0000-0002-3496-7389
Kathleen A. Martin Ginis http://orcid.org/0000-0002-
7076-3594

References
1 Ma JK, Martin Ginis KA. A meta-analysis of physical activity
interventions in people with physical disabilities: content, charac-
teristics, and effects on behaviour. Psychol Sport Exerc. 2018;37:
262–273.

2 Tomasone JR, et al. Physical activity self-management interven-
tions for adults with spinal cord injury: part 1–A systematic
review of the use and effectiveness of behavior change techniques.
Psychol Sport Exerc 2018;37:274–285.

Figure 2 A summary of the best practices for physical activity counseling for adults with a spinal cord injury. Appendix 7 and 8
outline the full documents in English and Dutch. Information on the online manual will be available on Open Science Framework.

Hoekstra et al. Best practices for SCI physical activity counseling

The Journal of Spinal Cord Medicine 2023 11

http://orcid.org/0000-0002-0068-652X
http://orcid.org/0000-0002-0068-652X
http://orcid.org/0000-0002-3496-7389
http://orcid.org/0000-0002-7076-3594
http://orcid.org/0000-0002-7076-3594


3 Rezende LS, Lima MB, Salvador EP. Interventions for promoting
physical activity among individuals with spinal cord injury: a sys-
tematic review. J Phys Act Health 2018;15(12):954–959.

4 Todd KR, et al. Physical activity interventions, chronic pain, and
subjective well-being among persons with spinal cord injury: a sys-
tematic scoping review. Spinal Cord 2021;59(2):93–104.

5 van der Scheer JW, et al. Effects of exercise on fitness and health
of adults with spinal cord injury: a systematic review. Neurology
2017;89(7):736–745.

6 Tomasone JR, et al. Spinal cord injury, physical activity, and
quality of life: a systematic review. Kinesiology Review 2013;2
(2):113–129.

7 Nooijen CF, et al. A behavioural intervention increases physical
activity in people with subacute spinal cord injury: a randomised
trial. J Physiother 2016;62(1):35–41.

8 Ma JK, et al. Implementation of the spinal cord injury exercise
guidelines in the hospital and community settings: protocol for
a type II hybrid trial. Spinal Cord 2022;60(1):53–57.

9 Best KL, Arbour-Nicitopoulos KP, Sweet SN. Community-based
physical activity and wheelchair mobility programs for individuals
with spinal cord injury in Canada: current reflections and future
directions. J Spinal Cord Med 2017;40(6):777–782.

10 Sweet SN, et al. Understanding peer mentorship programs deliv-
ered by Canadian SCI community-based organizations: perspec-
tives on mentors and organizational considerations. Spinal Cord
2021;59(12):1285–1293.

11 Martin Ginis KA, et al. Correction: a pragmatic randomized con-
trolled trial testing the effects of the international scientific SCI
exercise guidelines on SCI chronic pain: protocol for the EPIC-
SCI trial. Spinal Cord 2020;58(9):1046–1046.

12 Giouridis N, Williams TL, Tomasone JR. Physical activity pro-
motion to persons with spinal cord injury by health and exercise
professionals: a scoping review. J Spinal Cord Med 2021: 1–20.

13 Williams TL, Ma JK, Martin Ginis KA. Participant experiences
and perceptions of physical activity-enhancing interventions for
people with physical impairments and mobility limitations: a
meta-synthesis of qualitative research evidence. Health Psychol
Rev 2017;11(2):179–196.

14 Michie S, Atkins L, West R. The behaviour change wheel: a guide
to designing interventions. 2014, London: Silverback Publishing.
www.behaviourchangewheel.com.

15 Ma JK, et al. Tailored physical activity behavior change interven-
tions: challenges and opportunities. Transl Behav Med 2021;11
(12):2174–2181.

16 Merriam-Webster. https://www.merriam-webster.com/dictionary/
best%20practices.

17 Todd KR, Martin Ginis KA. Physical activity and spinal cord
injury: lessons learned at the lowest end of the physical activity
spectrum. Kinesiology Review 2019;8(1):54–62.

18 Hoekstra F, et al. Translating the international scientific spinal
cord injury exercise guidelines into community and clinical prac-
tice guidelines: a Canadian evidence-informed resource. Spinal
Cord 2020;58:647–657.

19 Brouwers MC, et al. AGREE II: advancing guideline develop-
ment, reporting and evaluation in health care. Cmaj 2010;182
(18):E839–E842.

20 Graham ID, Tetroe J. How to translate health research knowledge
into effective healthcare action. Healthc Q 2007;10(3):20–22.

21 Poucher ZA, et al. Thinking through and designing qualitative
research studies: a focused mapping review of 30 years of qualitat-
ive research in sport psychology. Int Rev Sport Exerc Psychol
2020;13(1):163–186.

22 Gainforth HL, et al. Integrated knowledge translation guiding
principles for conducting and disseminating spinal cord injury
research in partnership. Arch Phys Med Rehabil 2021;102(4):
656–663.

23 Dinwoodie M, Hoekstra F, Stelzer S, Ma J, Martin Ginis K. A
dynamic analysis of physical activity barriers experienced by
adults with spinal cord injury Under review, 2022.

24 Hoekstra F, Collins D, Dinwoodie M, Ma J, Martin Ginis KAM.
Measuring behaviour change technique delivery and receipt in
physical activity behavioural interventions. Rehabil Psychol
2022;67(2):128–138.

25 Hoekstra F, Martin Ginis K, Collins D, Dinwoodie M, Ma J,
Gainforth HL. Counsellor-client interactions in a physical activity
behavioural intervention for adults with disabilities: a state space
grid analysis study. Psychol Sport Exerc 2023;65:102350.

26 Ma JK, et al. Co-development of a physiotherapist-delivered
physical activity intervention for adults with spinal cord injury.
Spinal Cord 2020;58:778–786.

27 Ma JK, West CR, Martin Ginis KA. The effects of a patient and
provider Co-developed, behavioral physical activity intervention
on physical activity, psychosocial predictors, and fitness in indi-
viduals with spinal cord injury: a randomized controlled trial.
Sports Med 2019;49(7):1117–1131.

28 Miller WR, Rollnick S. Motivational interviewing: helping people
change. 3rd ed. New York: Guilford Press; 2013.

29 Michie S, van Stralen MM, West R. The behaviour change wheel:
a new method for characterising and designing behaviour change
interventions. Implement Sci 2011;6:42.

30 Schwarzer R, Lippke S, Luszczynska A. Mechanisms of health
behavior change in persons with chronic illness or disability: the
health action process approach (HAPA). Rehabil Psychol 2011;
56(3):161–170.

31 Michie S, et al. The behavior change technique taxonomy (v1) of
93 hierarchically clustered techniques: building an international
consensus for the reporting of behavior change interventions.
Ann Behav Med 2013;46(1):81–95.

32 Brawley LR, Arbour-Nicitopoulos KP, Martin Ginis KA.
Developing physical activity interventions for adults with spinal
cord injury part 3: a pilot feasibility study of an intervention to
increase self-managed physical activity. Rehabil Psychol 2013;58
(3):316–321.

33 Ginis KA, et al. Developing physical activity interventions for
adults with spinal cord injury. part 1: a comparison of social cog-
nitions across actors, intenders, and nonintenders. Rehabil
Psychol 2013;58(3):299–306.

34 Latimer-Cheung AE, et al. Developing physical activity interven-
tions for adults with spinal cord injury. Part 2: motivational coun-
seling and peer-mediated interventions for people intending to be
active. Rehabil Psychol 2013;58(3):307–315.

35 Rocchi MA, et al. Delivering a tele-health intervention promoting
motivation and leisure-time physical activity among adults with
spinal cord injury: an implementation evaluation. Sport,
Exercise Performance Psychol 2021;10(1):114–132.

36 Lawrason SVC, et al. Physical activity among individuals with
spinal cord injury who ambulate: a systematic scoping review.
Spinal Cord 2020;58(7):735–745.

37 Arbour-Nicitopoulos KP, et al. Get in motion: an evaluation of
the reach and effectiveness of a physical activity telephone coun-
seling service for Canadians living with spinal cord injury. Pm r
2014;6(12):1088–1096.

38 McKay RC, et al. Guidance for behavioural interventions aiming
to support family support providers of people with spinal cord
injury: a scoping review. Soc Sci Med 2020;246:112456.

39 Giroux EE, et al. Enhancing participation while aging with spinal
cord injury: applying behaviour change frameworks to develop
intervention recommendations. Spinal Cord 2021;59(6):665–674.

40 Dinwoodie M, et al. A dynamic analysis of physical activity bar-
riers experienced by adults with spinal cord injury. Spinal Cord
Series and Cases 2022;8(1):37.

41 Hoekstra F, et al. Measuring behavior change technique delivery
and receipt in physical activity behavioral interventions. Rehabil
Psychol, 2022: p. No Pagination Specified-No Pagination Specified.

42 Williams TL, Smith B, Papathomas A. 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;8(4):404–425.

43 Martin Ginis KA, et al. A systematic review of review articles
addressing factors related to physical activity participation
among children and adults with physical disabilities. Health
Psychol Rev 2016;10(4):478–494.

44 Fekete C, Rauch A. Correlates and determinants of physical
activity in persons with spinal cord injury: a review using
the international classification of functioning, disability and
health as reference framework.DisabilHealth J 2012;5(3):140–150.

Hoekstra et al. Best practices for SCI physical activity counseling

The Journal of Spinal Cord Medicine 202312

http://www.behaviourchangewheel.com
https://www.merriam-webster.com/dictionary/best%20practices
https://www.merriam-webster.com/dictionary/best%20practices


45 Martin Ginis KA, et al. Evidence-based scientific exercise guide-
lines for adults with spinal cord injury: an update and a new
guideline. Spinal Cord 2018;56(4):308–321.

46 van der Ploeg HP, et al. Successfully improving physical activity
behavior after rehabilitation. Am J Health Promot 2007;21(3):
153–159.

47 Arbour-Nicitopoulos KP, Ginis KA, Latimer AE. Planning,
leisure-time physical activity, and coping self-efficacy in persons
with spinal cord injury: a randomized controlled trial. Arch
Phys Med Rehabil 2009;90(12):2003–2011.

48 Latimer AE, Ginis KAM, Arbour KP. The efficacy of an
implementation intention intervention for promoting physical
activity among individuals with spinal cord injury: a randomized
controlled trial. Rehabil Psychol 2006;51(4):273–280.

49 Perrier MJ, Stork MJ, Martin Ginis KA. Type, intensity and dur-
ation of daily physical activities performed by adults with spinal
cord injury. Spinal Cord 2017;55(1):64–70.

50 Ginis KA, et al.Leisure time physical activity in a population-based
sample of peoplewith spinal cord injury part II: activity types, inten-
sities, and durations. Arch Phys Med Rehabil 2010;91(5):729–733.

Hoekstra et al. Best practices for SCI physical activity counseling

The Journal of Spinal Cord Medicine 2023 13


	Introduction
	Methods
	Project overview
	Step 1: establish the expert panel
	Step 2: prepare discussion meetings
	Step 3: discuss and co-create best practices
	Step 4: pilot test the best practices with an external group of experts

	Results
	Step 3: discuss and co-create best practices
	Step 4: pilot test the best practices with an external group of experts

	Discussion
	Theory- and evidence-based best practices
	Scientific and practical implications
	Limitations and future directions

	Conclusion
	Acknowledgements
	Disclaimer statements
	ORCID
	References

