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Abstract
Study design Systematic scoping review.
Objectives The purpose of this project was to conduct a scoping review to understand the amounts, types, correlates, and
outcomes of physical activity (PA) participation for ambulators with SCI.
Methods A systematic search was employed among five large databases and two theses/dissertation databases, yielding
3257 articles. Following a two-phase screening process by independent coders, 17 articles were included in the review. Data
were charted and summarized, and correlates were coded using the COM-B model.
Results 11 studies were cross-sectional, 5 studies involved an exercise intervention, and 1 study used mixed methods.
Overall, ambulators with SCI participated in low levels of PA. The type of PA investigated across all studies was leisure-
time PA (e.g., sports, exercise). Psychological and physical capability (e.g., perceived behavioral control, fatigue), social and
environmental opportunity (e.g., perceptions of disability, cost), and automatic and reflective motivation (e.g., boredom,
intentions) were correlates of PA measured within studies. Exercise intervention studies measured physical (e.g., strength,
fitness) and one psychological outcome (i.e., depression). No studies examined the quality of PA experiences.
Conclusions Only leisure-time PA has been investigated among ambulators with SCI, and low levels of leisure-time PA
have been reported. Correlates of leisure-time PA can be mapped onto all COM-B model constructs and are potential targets
for PA-enhancing interventions. Further investigation is warranted into the physical and psychosocial outcomes across all
types of LTPA in addition to understanding the quality of LTPA experiences.

Introduction

Motor function and recovery after a spinal cord injury (SCI)
largely depends on the completeness of the lesion [1]. More
than half of SCIs are functionally incomplete, meaning that

the possibility of motor recovery is more likely [2]. Indeed,
there are estimates that up to 75% of individuals with
incomplete injuries retain some ambulatory capacity [3, 4].
It is expected that this number will continue to grow for
several reasons such as advancements in acute medical
treatment and changing causes of injuries [5]. Given the
increasing numbers of individuals with SCI who may
ambulate (i.e., do not use a wheelchair for mobility), there is
a demand for greater research to understand the unique
participation experiences and needs of this population.

Physical activity (PA) is one aspect of participation in
which individuals with SCI can experience several physical
(e.g., fitness) and psychosocial (e.g., subjective well-being)
benefits regardless of mode of mobility [6, 7]. International
scientific SCI exercise guidelines were recently developed,
clearly identifying the amount, duration, and intensity of PA
required to improve fitness [8]. Despite this knowledge,
very few individuals with SCI are participating in enough
PA to achieve fitness and health benefits. Indeed, only 12%
of persons with SCI in Canada are meeting the SCI
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guidelines [9] and up to 50% of persons with SCI are not
doing any leisure-time PA (LTPA; activity that one chooses
to do in their own time such as exercise or sport) [10].

Preliminary research suggests that people with SCI who
ambulate participate in even less LTPA than wheelchair
users with SCI [10]. For instance, a Canadian study esti-
mated that wheelchair users with SCI participate in sig-
nificantly more LTPA (M = 35.6 min/day) compared with
persons with SCI who ambulate (M = 25.2 min/day) [10].
These concerning findings were supported by a more
recent study that found that ambulators with SCI engage in
significantly less planned exercise and organized sports
compared with their wheelchair-using counterparts [11].
Despite greater functional capabilities of ambulators com-
pared with wheelchair users with SCI, those who ambulate
with SCI face barriers to participating in PA. For example,
greater fatigue, pain [12], poorer wheelchair skills, and
negative perceptions of PA due to excessive metabolic
demands [13] may contribute to lower levels of PA
participation.

Initial research has examined some factors relating to PA
participation for individuals with SCI who ambulate [14].
However, a systematic investigation is required to examine
how factors relating to PA participation can be improved
using theory-informed interventions. Behavior change the-
ories are useful for identifying factors that influence whe-
ther individuals engage (or withdraw) in health behaviors.
Indeed, interventions designed to increase PA among peo-
ple with disabilities are more effective when they are
informed by behavior change theories [15].

One behavior change theory that has been employed
across a variety of behaviors and settings (e.g., PA and
rehabilitation) [16] is the COM-B model [17]. The COM-B
model suggests that performance of a behavior (e.g., PA)
requires capability (i.e., the physical or psychological ability
to complete the behavior), opportunity (i.e., physical and
social environment that enables the behavior), and motiva-
tion (i.e., reflective and automatic mechanisms that ignite or
extinguish the behavior) [17]. In order to change PA,
interventions need to target one or more of these three
categories of factors. By using the COM-B model to map
factors that influence PA behavior, researchers can then
identify which behavior change techniques to incorporate
when developing PA interventions [15, 18].

Using theory to guide the mapping of research evidence
is a first step in developing behavior change interventions.
The literature on PA for people with SCI who ambulate
needs to be summarized, and gaps and future directions
need to be identified to begin the process of creating a
theory-informed PA intervention. The purpose of this
scoping review was to understand the extent of the literature
on PA participation among individuals with SCI who
ambulate. Specifically, this review identified the amount,

types, correlates, and outcomes of PA, with respect to the
COM-B model constructs.

Methods

Scoping reviews identify the parameters and gaps in the
current literature [19, 20]. The five-stage methodological
framework for scoping reviews developed by Arksey and
O’Malley [19] was employed: (1) identify the research
question, (2) identify relevant studies, (3) select studies, (4)
chart the data, and (5) summarize the results. As recom-
mended by Daudt et al. [20], stage 6 involved consultation
with relevant stakeholders (see below). The protocol for this
review was published on Open Science Framework on April
29, 2019 and can be found here: https://doi.org/10.17605/
OSF.IO/R5CA.

Stage 1: identify the research question

Through an iterative process of consultation with the
research team and stakeholders, the primary research ques-
tion was: what is known from the literature about PA among
individuals with SCI who ambulate? For the purpose of this
review, we were interested in all types of PA (e.g., activities
of daily living, LTPA) with the exception of rehabilitation
activities (e.g., locomotor treadmill training). This is because
there have been several reviews published on this topic
[21, 22] and since our overarching goal is to increase PA,
rehabilitative PA is not an appropriate activity to target.

Stage 2: identify relevant studies

The literature search strategy was developed by the lead
author (SVCL) in conjunction with a Health Sciences
Librarian and in consultation with the entire research team.
The search terms were informed by previous systematic
reviews of SCI and PA [7, 15]. Examples of search terms
used included: tetrapleg*, parapleg*, spinal cord*, physi-
cal* activ*, sport*, walk*, ambulat*, and gait aid*. Multiple
terms such as spin* lesion*, cauda equina syndrome,
myelitis, and posterior cord syndrome were used to describe
the varying terms used in the literature to describe SCI. The
subject headings and syntax were adapted for each database.
The complete search strategy for MedLine can be found in
Supplementary Appendix 1.

The lead author (SVCL) conducted separate searches of
articles published between 1980 and 2019 in the following
databases: MedLine, PsycInfo, EMBASE, CINAHL, Web
of Science, and Sport Discus. In addition, a gray literature
search was conducted in Open Access Theses and Dis-
sertations and ProQuest Dissertations and Theses. All arti-
cles were uploaded to the database software platform
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RefWorksTM where the de-duplication process was per-
formed. The reference lists of included studies were hand
searched by the first and second authors (SVCL and KRT)
for additional relevant articles. A final list of the included
studies was sent to all members of the research team for
their records.

Stage 3: select studies

This review included a two-phase screening process: (1) title
and abstract, and (2) full text. SVCL and KRT tested the
reliability of the article selection tool using a sample of
abstracts prior to the review. After independently screening
the titles/abstracts of articles against the inclusion and
exclusion criteria, the full texts of articles were retrieved.
SVCL and KRT then independently screened the full texts
of studies against the inclusion criteria, consulting the other
authors (RBS or KAMG) when disagreements arose. Neither
author was blinded to the study’s title, author, or institution.

The full inclusion and exclusion criteria for articles are
reported in the published protocol (https://doi.org/10.17605/

OSF.IO/R5CAK). Briefly, all study designs were included.
Participants had to be an adult (18+ years of age), have an
SCI, and ambulate as their primary mode of mobility.
Participants were not excluded based on whether they used
a mobility device for walking or not. Any intervention or
outcome had to examine some aspect related to PA.
Although there was no restriction on setting, studies had to
be published after 1980 and in English. Studies were
excluded if data from ambulatory participants could not be
differentiated from that of wheelchair users. If the study
examined PA for the purpose of rehabilitation (i.e., inter-
ventions used to restore and/or recover functional ability or
improve performance, such as therapeutic exercise, gait
training, and prostheses) [23], the study was also excluded.
A PRISMA flow chart [24] outlining the search strategy
process can be seen in Fig. 1.

Stage 4: chart the data

Using a predetermined data abstraction tool adapted from
Higgins and Deeks [25], the first (SVCL) and third (RBS)
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Fig. 1 Search strategy process. PRISMA-P flow diagram [23] of article selection process.
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authors completed the data abstraction process. The authors
discussed the tool before abstracting data to ensure clarity
and consistency. The first author (SVCL) extracted the
following information from each article: author(s); year of
publication; type of article; title; study design; whether PA
was an independent or dependent variable; type of PA; how
PA was measured; total number of participants and their
demographics (e.g., age, mobility devices used); research
setting (e.g., lab, community); intervention details (if
applicable); relevant results; and key conclusions. The third
author (RBS) checked the abstractions to ensure that all
relevant information was obtained from the included arti-
cles. Any discrepancies between authors were resolved
through discussion. The authors were not blinded during the
data abstraction and charting process.

Stage 5: collating, summarizing, and reporting the
results

The results were summarized according to amounts of PA
(e.g., minutes of PA), types of PA (i.e., sport, exercise, or
other), correlates of PA (i.e., barriers, facilitators, predictors,
or outcomes), and outcomes of PA (i.e., physical or psy-
chosocial). Correlates of PA were categorized using the
COM-B model, whereby factors identified in selected arti-
cles were then analyzed using COM-B model constructs.
Risk of bias and quality assessments of articles were not
completed as these assessments do not align with the
objectives of a scoping review [25].

Stage 6: stakeholder consultation

When conducting reviews, it is valuable to consult with
stakeholders to provide insight on pertinent issues in the
community [26]. Stakeholder consultation aligns with an
integrated knowledge translation approach to research [27]
as it ensures that the objectives of the review are relevant for
end users. For this review, the executive director of a local
SCI organization and three people ambulating with SCI
were consulted during both the design of the research
question, and during stages of the search strategy through
informal interviews. Topics discussed included what they
wanted to know about PA for ambulators with SCI, defi-
nitions of ambulators with SCI, PA programs for ambula-
tors with SCI, and current PA practices.

Results

Articles retrieved

The search yielded 3257 articles (see Fig. 1). After title/
abstract and full-text screening and hand searching of articles,

17 articles met the inclusion criteria (see Supplementary
Appendix 2 for a list of included articles). Of these articles,
14 were original studies and three were secondary analyses.
Two articles were unpublished theses. Characteristics of
articles can be found in Table 1 and data extracted from each
article are presented in Supplementary Appendix 3.

Article characteristics

Most articles were published between 2010 and 2018 (n= 16).
Specifically, articles were published in 2005 (n= 1), 2010
(n= 1), 2011 (n= 1), 2012 (n= 1), 2013 (n= 1), 2014
(n= 1), 2015 (n= 2), 2016 (n= 5), 2017 (n= 3), and 2018
(n= 1). The number of ambulatory participants with SCI per
article ranged between 1 and 161, with a total sample of 531
individuals. Across articles, 178 participants walked indepen-
dently of an assistive device, 18 participants walked with a
specifically identified aid (e.g., canes, orthotics), and 239 par-
ticipants walked with an unidentified aid. Some articles did not
report whether participants used an aid or not (n= 96
individuals).

Demographic characteristics were reported in six articles. In
these six articles, the average age of participants was 46.31
years (n= 5 articles); SCIs were at the lumbar
(n= 12), thoracic (n= 7), and cervical (n= 34) levels
(n= 4 articles); the average time since injury was 9.62 years (n
= 5 articles); and there were more male participants
(n= 53) than female participants (n= 14). Sixteen articles
were quantitative, and one article used a mixed-methods design
(qualitative interviews with secondary analysis of quantitative
cross-sectional data from a different sample). Of the quantita-
tive studies, five involved an intervention (prepost design, n=
4; randomized controlled trial; n= 1), and 11 articles employed
a cross-sectional design (3 of which were secondary analyses).
Nine articles reported on the amount and prevalence of LTPA,
one article examined other characteristics of LTPA, five articles
examined correlates of LTPA, and four articles reported on
outcomes from participating in LTPA. A detailed list of article
characteristics can be found in Table 1.

Prevalence and amount of LTPA

Two articles reported that only 7% [28] and 10% [11] of
individuals with SCI who ambulate participate in organized
sports. One article reported that 66% of ambulators with
SCI participate in planned exercise for a median of 4 h per
week [11]. Other articles reported lower numbers, sug-
gesting that 25–32% of ambulators with SCI participate in
LTPA [29, 30] for an average of 3 h per week [31].

When activity was analyzed by intensity, participants spent
an average of 3 h/week doing light LTPA, 2 h/week doing
moderate LTPA, 1 h/week doing strenuous LTPA, and 1 h/
week doing muscle-strengthening exercises [32]. Using this
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same sample, it was reported that 75% of individuals with SCI
who ambulate are physically active, but only 39% meet the
World Health Organization (WHO) guidelines on PA (i.e., 150
min of moderate-intensity aerobic PA) [33]. Another article
reported that SCI ambulators participate in LTPA for 0–170
min per day for an average of 26min per day [10]. It was also
reported that older adults with SCI who do not use a wheelchair
for mobility participate in LTPA for an average of 52min
per day and moderate-to-heavy LTPA for an average of 38min
per day [34].

Types of LTPA

All articles measured LTPA. Nine articles did not specify
the type of LTPA. When articles did report particular types
of LTPA, organized sport (n= 2), aerobic exercise (n= 4),
resistance training (n= 1), and general exercise (n= 2)
were measured. Measures used to assess LTPA included an
author-developed self-report tool (n= 2), the Physical
Activity Recall Assessment for People with SCI (PARA-
SCI; n= 5), and the Physical Activity Scale for Individuals
with Physical Disabilities (PASIPD; n= 4).

Other characteristics of LTPA

One article compared the physiological responses of
ambulators with SCI to able-bodied individuals when

participating in sub-maximal and maximal graded treadmill
and cycling tests [35]. The researchers found that peak
oxygen uptake (VO2 peak), heart rate, and intensity level
are similar for treadmill and cycling tests. Lower mechan-
ical efficiency occurs on a treadmill than when cycling, and
individuals with SCI who ambulate achieve a significantly
lower VO2 peak, peak heart rate, and workload than able-
bodied individuals on both apparatuses.

Correlates of LTPA

Correlates (i.e., factors that related to LTPA levels) were
mapped onto COM-B model constructs (see Fig. 2). All of
the COM-B model constructs were represented within the
scoping review. The most commonly investigated con-
structs were reflective motivation (e.g., attitudes and
intentions), with seven different correlates measured seven
times across articles, and physical capability (e.g., pain
perceptions), with five different correlates measured eight
times across articles. Included articles also examined
environmental opportunity (e.g., financial costs of partici-
pating in exercise), with four different correlates
measured five times across articles; psychological capability
(e.g., perceived behavioral control), with three different
correlates measured three times across articles; social
opportunity (e.g., underestimated disability), with two dif-
ferent correlates measured across two articles; and
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Fig. 2 Correlates of PA categorized according to the COM-B model. PBC perceived behavioral control, SE self-efficacy, corr. correlation.
*Significant.
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automatic motivation (e.g., boring), with two different
correlates measured across two articles. Each of the COM-B
constructs are discussed in greater detail in the following
paragraphs.

Physical capability

Two articles measured self-reported fatigue, one of which
found no significant correlation with LTPA [31]. Martin
Ginis et al. [14], however, reported fatigue as both a barrier
to, and facilitator of LTPA using qualitative methods.
Similarly, pain was also reported as a barrier and facilitator
for LTPA [14], and another article found that 40% of
ambulators with SCI report pain as a barrier to exercise
[29]. Health conditions prevented exercising among 25% of
participants while 17% perceived exercise to be too difficult
[36]. Furthermore, participants (42%) identified lack of
energy as a barrier to exercise [29, 36].

Psychological capability

There was a significant negative correlation between per-
ceived behavioral control and LTPA for individuals with
SCI who ambulate [14]. Only 8% of participants reported
that they do not know how, or where, to exercise [36].

Environmental opportunity

Financial cost was a barrier to exercise participation for
32% [29] and 33% [36] of ambulators with SCI, respec-
tively. Other environmental opportunity barriers to exercise
were time (25%), unknown location (8%), and lack of
transportation (8%) [14].

Social opportunity

Martin Ginis et al. [14] qualitatively reported that indivi-
duals with SCI who ambulate often feel that their disability
is underestimated, and they lack a group identity which
negatively influences their LTPA participation.

Automatic motivation

An article identified that participants view exercise as bor-
ing (42%) and they lack interest (33%), which acts as a
barrier to participation [36].

Reflective motivation

There was a significant positive correlation between atti-
tudes and intentions and LTPA for individuals with SCI
who ambulate [14]. Furthermore, 58% perceive lack of

motivation as a barrier to exercise and 25% of participants
believe that exercise does not provide any benefit [36].
Exercise was believed to worsen, and not improve, existing
health conditions by 25% of participants [36]. Laziness was
a barrier to exercise for 50% of individuals [36]. Further,
low wheelchair skill self-efficacy was qualitatively identi-
fied as a barrier to participating in wheelchair sports [14].
Lastly, it was demonstrated that men with SCI who
ambulate have significantly lower barrier self-efficacy than
manual wheelchair users with SCI and this type of self-
efficacy significantly predicts LTPA [37].

Outcomes of participating in LTPA

Five intervention studies reported on outcomes from parti-
cipating in LTPA. Outcomes were broadly categorized as
physical (13 outcomes) or psychological (1 outcome). The
13 physical outcomes were further divided into 5 outcome
sub-categories: strength, cardiovascular, body composition,
pain and fatigue, and cognitive.

Physical outcomes

Strength-related benefits were reported from a 12-week
periodized resistance training program completed twice per
week [38]. Specifically, the participant reported a 22.2%
increase in chest press weight and 12.8% increase in leg
press weight [38]. Similarly, this resistance training pro-
gram lead to cardiovascular improvements, as the partici-
pant was only training at 69% of their cardiovascular
capacity postintervention compared with 81% of their
capacity preintervention. The same resistance training pro-
gram produced change in body composition, specifically a
0.9% decrease in fat mass. Cardiovascular benefits were
obtained from a 6-week progressive aerobic exercise pro-
gram completed three times per week, including an 18%
increase in VO2 peak and a significant increase in the
number of steps taken outside of training (~916 per day)
[39, 40].

Pain and fatigue outcomes were measured following an
aerobic exercise program, resulting in a 25% decrease in
pain intensity, 46% decrease in pain interference, and 20%
decrease in fatigue [39, 40]. Lastly, the cognitive outcome
was reported from a single session, locomotor treadmill test
[41]. High-intensity exercise provided significantly higher
levels of brain-derived neurotrophic factor (BDNF) com-
pared with moderate-intensity exercise, and BDNF
decreased significantly more 15- and 30-min post
moderate-intensity exercise compared with high-intensity
exercise. No relationships between BDNF and duration of
exercise and insulin-like growth factor-1 and exercise
were found.
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Psychological outcomes

The only psychological outcome investigated was depres-
sive symptomology, which decreased 60% following the
aerobic exercise program [39, 40].

Discussion

This review identified 17 articles on PA involving indivi-
duals with SCI who ambulate. Sixty-nine percent of articles
were published after 2014, highlighting the infancy of PA
research for this population. The review charted literature
according to the amount and prevalence, types, correlates,
and outcomes of PA. The aim of this scoping review was to
understand what is currently known about PA and ambu-
lators with SCI. A scoping review was conducted to map
the literature and in part, use theory to identify what evi-
dence is needed next before creating an intervention in this
population. While this review intended to capture infor-
mation on all forms of nonrehabilitative PA, LTPA was the
only form of PA measured in the included articles. Thus, the
following discussion will refer to LTPA rather than PA.

Overall, a total of 531 individuals with SCI who ambu-
late were included in this review. Participants in the
reviewed studies were predominantly male adults with
cervical-level injuries who walk with a gait aid and were, on
average, 10 years post injury. These demographic char-
acteristics are representative of the general SCI population
and current demographics of injury profiles [2]. Yet, only
six articles reported demographic information specific to
ambulators with SCI (e.g., age, sex). Future research reports
must include greater details on participants (e.g., types of
mobility aids) to contextualize the data and provide some
indication of generalizability.

Many of the reviewed articles reported that individuals
with SCI who ambulate participate in low levels of LTPA.
In particular, only 7–10% of ambulators with SCI appear to
be partaking in organized sport [11, 28] and only 39% are
meeting the WHO guidelines for PA [33]. When compared
with LTPA levels of wheelchair users with SCI, these
numbers are especially discouraging. For instance, studies
report that between 25 and 28% of people with SCI who use
wheelchairs are involved in organized sport [11, 28]. Fur-
thermore, four studies reported that manual wheelchair
users with SCI participate in significantly more LTPA
compared with ambulators with SCI [10, 11, 32, 33]. Yet,
other research has not found significant differences in
activity levels between individuals who use a wheelchair
versus ambulate with SCI [29, 30, 34]. The discrepancies in
activity levels underscore the need to examine other factors,
in addition to mode of mobility, that may influence LTPA
participation (e.g., age, pain and fatigue levels, access to

resources). Overall, these figures support calls to develop
evidence-informed LTPA-enhancing strategies for indivi-
duals with SCI who ambulate [14, 28, 32, 33]. These stra-
tegies should promote guidelines developed specifically for
the SCI population [8] rather than for the general population
(i.e., WHO guidelines) [33] as individuals with SCI can
achieve benefits from less than 150 min of PA per week [8].

The correlates identified in this review were largely
barriers (rather than facilitators) to LTPA participation. This
finding aligns with the current landscape of research
investigating LTPA for people with disabilities, which has
prioritized identifying barriers over facilitators. Our review
supports a call to move on from research that merely
describes barriers to LTPA for people with disabilities, to
research that develops, tests and implements strategies to
alleviate barriers [42]. That said, physical capability (e.g.,
pain and fatigue) appears to be an important factor for
participation in LTPA for ambulators with SCI. Indeed,
salient facilitators of LTPA identified from a qualitative
meta-synthesis include maintaining independence and res-
titution of physical recovery [6]. These facilitators warrant
greater investigation among ambulators with SCI given
ambulators’ potentially greater levels of independence and
walking recovery compared with wheelchair users with
SCI. Furthermore, the significant results were found for
certain psychological capability (i.e., perceived behavioral
control, barrier self-efficacy) and reflective motivation (i.e.,
attitudes and intentions) factors. A recent review of reviews,
framed using a social ecological model, has identified
similar intrapersonal factors related to LTPA for people
with physical disabilities [42]. However, the review also
identified several other influences on LTPA participation,
including interpersonal, institutional, community, and pol-
icy factors [42]. Clearly, a more comprehensive and theo-
retically informed investigation is warranted of the most
significant predictors of both the quantity, and quality of
LTPA, for ambulators with SCI. This information can
inform the development, testing, and dissemination of
evidence-based strategies to improve LTPA experiences for
persons with SCI who ambulate.

The review identified several physical outcomes (e.g.,
increased strength and cardiovascular fitness) for indivi-
duals with SCI who ambulate following participation in
aerobic and/or resistance training exercise interventions.
This is not surprising, given the several randomized con-
trolled trials and systematic reviews that outline the rela-
tionships between exercise and physical health outcomes for
people with SCI [7]. Interestingly, in the present review,
aerobic exercise led to a decrease in pain and fatigue out-
comes [39, 40]. However, this review identified that pain
and fatigue were also frequently viewed as barriers to LTPA
participation [14, 29]. Thus, LTPA messaging in programs
and research should focus on how LTPA may improve,

742 S. V. C. Lawrason et al.



rather than worsen, feelings of pain and fatigue. Lastly, only
one psychological outcome was reported across interven-
tions in this review (i.e., 60% decrease in depressive
symptomology) [39, 40], suggesting a need for greater
investigation into psychosocial and general participation
outcomes (e.g., employment, quality of life) following
LTPA interventions.

In cataloging the literature, several shortcomings became
apparent. First, no articles accounted for other forms of PA
like activities of daily living or occupational PA. This is
important because evidence suggests that activities of daily
living and occupational PA may contribute to overall daily
PA for people with SCI [43, 44]. The results from this
review may be underestimating the total PA levels of
ambulators with SCI. Second, most of the interventions
only incorporated aerobic exercise. This is a problem
because the SCI exercise guidelines prescribe both aerobic
and strength training for improving muscle strength and
cardiorespiratory fitness [8]. Third, none of the articles
looked at the quality of PA participation. Full and effective
PA participation is not simply a matter of doing PA, but
also experiencing autonomy, belongingness, challenge,
engagement, mastery, and meaning [45, 46]. Researchers
need to incorporate measures of the quality of PA experi-
ences in future studies. Fourth, the term “ambulator” was
not consistently described as there is no standard definition
of an ambulator with SCI. For instance, some authors
defined ambulators as individuals who walk in the com-
munity, whereas other authors referred to ambulators as
individuals who retained some ambulatory capacity that is
not necessarily functional for daily activities. Importantly,
future research should clarify “ambulator” definitions for
people with SCI to reduce ambiguity.

Strengths and limitations

The strengths of this review include the rigorous, systematic
search strategy guided by the expertise of a Health Sciences
Librarian. We also registered the protocol onto Open Sci-
ence Framework prior to searching, which reduces bias in
our review [47]. The use of the COM-B model [17] to
analyze extracted data contributes to our theoretical under-
standing of behavior change factors that influence PA
among individuals with SCI who ambulate. Finally, stake-
holders were consulted to ensure that relevant and appro-
priate questions were answered in this review, strengthening
the real-world applicability of the findings.

This review is not without its limitations. Importantly,
the conclusions made from this review apply only to LTPA
despite our attempts to synthesize the literature on all types
of nonrehabilitative PA. Furthermore, there are likely many
other PA studies that included participants with SCI who
ambulate, but these studies could not be included because

they did not report mode of mobility or separate results
based on mobility status. Because of this, we likely did not
capture all studies that include PA information on ambu-
lators with SCI. This review should be treated as com-
plementary evidence to earlier reviews on PA participation
among individuals with SCI.

Conclusion

In summary, this review identified predominantly quanti-
tative studies that examined LTPA among individuals with
SCI who ambulate. These individuals have low LTPA
levels. Further research is required to understand demo-
graphic characteristics that may moderate PA participation.
Using a behavior change theory-informed approach to
systematically investigate factors relating to LTPA partici-
pation (beyond just physical capability) is necessary. This
can lead to the development of comprehensive, behavior
change theory-informed interventions to improve the
quantity, and quality of LTPA for this population [15].
Outcomes tested in PA interventions need to go beyond
strength and cardiovascular fitness and also assess partici-
pation and psychosocial outcomes. Diverse study designs
and methodologies are necessary to unravel what constitutes
quality LTPA experiences for ambulators with SCI. Most
importantly, future research should continue to collaborate
with stakeholders to ensure appropriate research questions
are answered for end users.
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