PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Baehr LA, Kaimal G, Hiremath SV, Trost
Z, Finley M (2022) Staying active after rehab:
Physical activity perspectives with a spinal cord
injury beyond functional gains. PLoS ONE 17(3):
€0265807. https://doi.org/10.1371/journal.
pone.0265807

Editor: Sara Rubinelli, Universitat Luzern,
SWITZERLAND

Received: August 27, 2021
Accepted: March 8, 2022
Published: March 23, 2022

Copyright: © 2022 Baehr et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.

Funding: This study was internally funded by the
Drexel University College of Nursing and Health
Professions Institute on Implementation Science
Research Accelerator Grant. The funders had no
role in the study design, data collection and
analysis, decision to publish, or preparation of the
manuscript. No authors received salary from this
funding source.

RESEARCH ARTICLE

Staying active after rehab: Physical activity
perspectives with a spinal cord injury beyond
functional gains

Laura A. Baehr®'*#, Girija Kaimal?, Shivayogi V. Hiremath®?2, Zina Trost*, Margaret Finley’

1 Department of Physical Therapy and Rehabilitation Science, Drexel University, Philadelphia, PA, United
States of America, 2 Creative Arts Therapies Department, Drexel University, Philadelphia, PA, United States
of America, 3 Department of Health and Rehabilitation Sciences, Temple University, Philadelphia, PA, United
States of America, 4 Department of Physical Medicine and Rehabilitation, Virginia Commonwealth University,
Richmond, VA, United States of America

* |ab397 @drexel.edu

Abstract

Lifestyle physical activity following spinal cord injury (SCI) is critical for functional indepen-
dence, mental wellness, and social participation, yet nearly 50% of individuals with SCI
report no regular exercise. The objective of this study was to better understand factors lead-
ing to this participation gap by capturing the physical activity perspectives of individuals liv-
ing with SCI. We completed small group interviews with nine individuals living with SCI
across the United States. lterative thematic analysis systematically revealed meaningful
core concepts related to physical activity engagement with SCI. Emergent themes revealed
challenges to lifestyle physical activity behavior including gaps in physical activity education,
isolation during psychological adjustment, and knowledge limitations in community exercise
settings. A secondary theme related to the COVID-19 pandemic emerged, highlighting addi-
tional environmental constraints affecting participation. Our findings suggest that most phys-
ical activity education is delivered during inpatient rehabilitation and is related to physical
function. Lifetime physical activity strategies are achieved through self-education and peer
networking. Personal motivators for physical activity include secondary condition preven-
tion, while social and emotional barriers prevent regular adherence. These findings can
inform the development and delivery of physical activity programs to maximize physical
activity engagement in individuals living with chronic SCI.

Introduction

Spinal cord injury (SCI) is often a physically traumatic event that has lifelong physiological, psy-
chological, and social implications. Nearly 300,000 Americans are living with an SCI, often
caused by accidents involving vehicles (38.2%), falls (32.3%), violence (14.3%), sports (7.8%),
and medical/surgical complications (4.1%) [1]. While the cause of injury is often traumatic, par-
tial to complete paralysis presents lifelong consequences. Individuals with SCI are predisposed
to secondary health conditions that interchangeably impact the neurological, musculoskeletal,
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and cardiovascular systems, mental health (including anxiety and depression), as well as con-
tribute to chronic pain, pressure wounds, urinary tracts infections, respiratory disorders and
coronary disease [2]. The collective impact of these conditions leads to loss of function and
independence, significant participation restrictions, and decreased quality of life [3]. Further,
advancements in postinjury medical management have contributed to an increased average life
expectancy in individuals with SCI approaching that of the general population, making the
management of these conditions crucial to health and wellbeing over the lifetime.

Physical activity is imperative to reduce the risk of secondary health conditions and manage
existing comorbidities [4]. Physiologically, individuals with SCI demonstrate decreased energy
expenditure and metabolic response to exercise [5, 6], making physical activity participation
more critical for overall health maintenance in this population. However, over half of individu-
als living with SCI report no regular physical activity [7]. Individuals with SCI are nearly 1.5
times more likely to lead sedentary lives than the general population [8] and demonstrate sig-
nificantly lower physical activity levels compared to individuals with other chronic diseases at
one-year post rehabilitation [9]. Unfortunately, physical activity levels continue to deteriorate
during community reintegration [10], when adoption of lifestyle physical activity is crucial to
avoid preventable medical complications. This participation gap presents a significant health
crisis for individuals living with SCI and can initiate and exacerbate secondary conditions [4,
11] while decreasing psychological well-being and quality of life [2, 12]. Examination of sys-
tematic, personal, and environmental factors related to sedentary lifestyle is necessary to maxi-
mize health and quality of life for individuals with SCI.

It has been suggested that this dissonance between the benefits of physical activity and poor
participation begins immediately following injury [13]. While the physical and psychological
benefits of physical activity are a cornerstone of inpatient rehabilitation following SCI, initia-
tion and maintenance of these recommendations following discharge is difficult to achieve
[14-16]. Unfortunately, length of inpatient rehabilitation stay for individuals with SCI has
been reduced by three times (2021; 30 days, 1970s; 98 days) over the last several decades [1].
Reduced rehabilitation time can contribute to a number of negative post discharge outcomes.
For example, a longitudinal analysis demonstrated that depression at 3-months discharge was
the strongest negative predictor of resilience [17], a critical factor to positive adaptation follow-
ing SCI [18]. Decreased functional gains and psychological preparedness following shortened
rehabilitation stay contributes to the challenge of lifestyle physical activity behavior adoption
[13]. An unfortunate consequence is high rate of re-hospitalization; a prospective study found
that 36% of individuals with SCI were re-hospitalized within one year of inpatient rehabilita-
tion discharge [19].

To bridge this gap, a Transformative Exercise conceptual framework has been suggested to
improve lifestyle physical activity behavior adoption through continuous professional over-
sight from rehabilitation through increasingly independent exercise settings [13]. However,
practical progression between environments such as outpatient physical therapy and commu-
nity fitness is challenging. Physical therapists recognize and educate on the value of physical
activity to their patients with SCI, but promotion of community programs and physical activity
education is lacking in clinical settings [20]. Lack of communication across rehabilitation and
public settings negatively impacts effects of community-based education interventions for
individuals with newly acquired SCI [21]. Physical and financial barriers like inaccessible facil-
ities, transportation complications, and cost of equipment further limit physical activity partic-
ipation [22, 23]. These barriers highlight health and community inclusion disparities for
individuals with disabilities such as SCI. True community inclusion provides people living
with SCI equitable opportunities for healthy living [24] including physical activity access, avail-
ability, and education.
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One important way to enhance physical activity equity is to ground rehabilitation research
and physical activity program development in the lived experience perspective of individuals
with SCI. Identification of top priorities from the stakeholder perspective is critical to enhance
efficiency and acceptability of interventions designed to enhance physical activity participation.
However, there is limited participant-centered evidence on physical activity barriers and facilita-
tors from the perspective of individuals with SCI [25]. A recent synthesis of qualitative evidence
on experiences of SCI survivors revealed only six articles [26]. Further, physical activity program
recommendations and preferences from the perspective of individuals with SCI have not been
examined. Given the unexplored nature of physical activity preferences among individuals with
SCI, a lived experience perspective and participant centered approach to research is warranted
[27] to maximize benefit to the stakeholder. Participatory investigation, such as through the use
of qualitative research methodology, is both underutilized in physical therapy research and
greatly needed given our patient-centered approach to intervention and lifestyle behaviors [27].
The Physical Therapy Journal (PT]) Editorial Board describes this gap; in 2018 only 4% of pub-
lished original studies in the journal used qualitative methodology despite its immense value in
understanding complex human experiences like physical activity participation with an SCI [28].

The purpose of this study was to begin to bridge this gap through identification of physical
activity beliefs and recommendations from the perspective of individuals living with SCI. This
study design utilizes thematic analysis as a meaningful first step toward improving lifestyle
physical activity participation for individuals with SCI. The findings of this study will inform
clinicians and wellness providers on the needs of individuals with SCI related to physical activ-
ity interventions. Further, the themes identified are intended to enhance the development and
delivery of physical activity programs to promote long-term health and wellness for individuals
living with SCIL.

Methods

An exploratory, qualitative descriptive study design was used to capture physical activity beliefs
and attitudes from the unique perspective of living with an SCI [29]. Naturalistic inquiry of
individuals living with chronic SCI was conducted through small group interviews. This
design engaged participants in discussion on physical activity with SCI, which prompted
reflections and explanations of the societal and personal phenomena that shape their experi-
ences. The lived experience of physical activity engagement with chronic SCI was thematically
analyzed. The Drexel University Institutional Review Board reviewed our protocol and
deemed the study exempt. Consent was obtained verbally prior to initiation of group inter-
views. All recruitment and data collection activities were conducted via secure electronic com-
munication software (Zoom Video Communications, 2020).

See Table 1 for demographic details on the study sample. A purposive sample of nine com-
munity-dwelling adults with chronic SCI (> 12 months) agreed to participate in the study.
This sample size was chosen as the number of participants afforded the appropriate number of
small group interviews to allow for thematic saturation and maximal generalizability [30, 31].
Electronic communication was used to inform participants of all study details. This conve-
nience sample was collected through existing local and national partnerships as well as the
Drexel University Research Website.

Qualitative validity and rigor were embedded using the Consolidated criteria for reporting
qualitative research (COREQ) to maximize study design and reporting of findings [32, 33].
Objectivity was achieved through study team individual and collective assumption and bias
reflection via memoing and bracketing at repeated study timepoints. This study was completed
remotely to maintain health safety of participants and researchers during the COVID-19
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Table 1. Demographic features of study participants.

ID Interview group Age (years)
A 1 36
B 1 41
C 2 49
D 3 28
E 3 69
F 4 70
G 5 40
H 5 33
1 5 40

https://doi.org/10.1371/journal.pone.0265807.t001

Sex Racial group SCI duration (years) Level Severity
Male White 16 Cervical Incomplete
Male White 9 Thoracic Incomplete
Female White 18 Thoracic Complete
Female Asian/White 4 Thoracic Incomplete
Male White 34 Thoracic Incomplete
Male White 33 Thoracic Complete
Female African American 26 Cervical Incomplete
Male White 9 Thoracic Complete
Male White 6 Cervical Incomplete

pandemic. Participants were provided a secure web-based communication platform link prior
to their assigned interview session and were asked to log on at a scheduled time. All partici-
pants were given the option to attend a one-on-one interview if preferred.

Prior to initiation of data collection, a standardized list of open-ended questions on physical
activity with SCI were generated by the study team based on a-priori research questions and
objectives. These questions were derived from available literature on physical activity following
SCI as well as clinical expertise of the researchers. All study members completed reflective
bracketing to minimize personal biases in question development. These questions served as
topics anchors to maintain ongoing group discussion and maximize participant responses.
Table 2 details specific questions used in all interviews.

During each interview, one member of the study team with previous experience in inter-
view facilitation served as conversation moderator. This team member is a licensed physical
therapist pursing a PhD in Rehabilitation Sciences with significant interest in community-
based exercise for individuals with SCI. She did not have any relationships to the participants
prior to study commencement. A second investigator was present during all interviews to gen-
erate additional field notes. Participants were oriented to the online room and provided gen-
eral information on study goals. Conversational guidelines were set forth at the outset of all
interviews. Participants were instructed to share all thoughts and opinions and were encour-
aged to engage in direct discussion with one another.

Participants were guided by the moderator through discussion using the pre-determined
open-ended list of questions about physical activity with SCI. Questions were designed to elicit
elaboration rather than “yes” or “no” answers. This maximized time that participants spoke to the
group and in response to others, while minimizing influence of the study moderator. Each inter-
view lasted, on average, 45-50 minutes. Each session was recorded via Zoom web-based commu-
nication software and saved on an encrypted server. Audio recordings were automatically
transcribed via Microsoft Office Transcription software (Microsoft Office Version 16.48, 2021).

Thematic analysis as described by Braun and Clark [34] was completed to contextualize
physical activity attitudes and beliefs from the perspectives of individuals living with SCL

Table 2. Open ended interview questions.

 “What type of physical activity do you enjoy?”

« “What motivates you to participate in physical activity?”

« “What challenges have you encountered to physical activity participation?”
« “What types of physical activity would you like to in a program?”

« “What would make it easier to participate in physical activity?

 “What goals would you have for joining a physical activity program?”

https://doi.org/10.1371/journal.pone.0265807.t1002
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Thematic analysis includes reflexive steps to achieve this goal including familiarization and
transcription, code development, theme search, theme review, theme naming, and completion
of report [34]. Transcripts were manually cleaned and de-identified by one study member to
ensure deep familiarization with the data. Subsequently, the transcripts were reviewed with the
rest of the team in the analysis phase. The code book was developed by consensus based on
content areas specified in the interview guide. For example, the code “education” related to
narrative responses describing personal experience with physical activity education. A second
list of codes was generated based on emergent information that arose during group conversa-
tion outside of the interview guide. De-identified transcripts were entered into Dedoose, a
qualitative analysis software for collaborative organizational purposes (Dedoose Version
8.0.35, 2018, Los Angeles, CA: SocioCultural Research Consultants, LLC). To maximize trust-
worthiness, search and review of themes was completed collaboratively through repeated
meetings to discuss analysis until consensus of primary themes was reached.

Results

Nine individuals living with chronic spinal cord injury (mean age 46 + 16 years; 6 males/3
females; range injury duration 4-34 years) were interviewed through three small group inter-
views (n = 7) and two one-on-one interviews (n = 2). One-on-one interviews took place when
additionally assigned participants for that block missed their scheduled time.

Thematic saturation (when repeated concepts arise across multiple interviews) was achieved
and aligns with this previously suggested sample size for maximum generalizability [30, 31]

Findings indicated that individuals with SCI experience three types of challenges that make
adoption of lifestyle physical activity behavior difficult. These include 1) psychological adjust-
ment following injury, 2) gaps in physical activity education, and 3) community exercise set-
ting limitations. Recommendations for community exercise opportunities were explored in
response to these challenges. A secondary emergent theme arose relating to the impact of the
COVID-19 pandemic on physical activity engagement. Fig 1. depicts these challenges in rela-
tion to one another. Table 1 lists participants by alphabetical pseudonym that denotes exem-
plar excerpts from interviews found below.

Psychological adjustment following injury

An adjustment period following inpatient rehabilitation discharge was commonly discussed in
relation to physical activity. Participants described a reprioritization of basic activities of daily
living over enjoyable exercise as part of the physical and psychological trauma response.

E: “It starts with how do I get this cup out of the closet and then you move from a cup to the
plate. Then further down the line getting in a car and then further down the line, eating right
and exercising.”

A: “You know, as a as a quadriplegic to transfer, to independently push around, you know,
say, getting in a car, get out of car, wheelchair down like there’s a lot of things that it took a
while to build my strength up to that level of physical activity that I wanted to partake in,
especially like just pushing to and from campus. Those six blocks were rough at first, so you
know the progression until I got to the point where, yeah, I I can do everything that I wanted
to do.”

Participants also acknowledged a collective understanding of a psychological transitional
period from seeing themselves through a societal lens as disabled to empowerment as an indi-
vidual with adapted physicality.
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Fig 1. Challenges to physical activity lifestyle behavior adoption in individuals with SCI. Lifestyle physical activity
adoption behavior is challenged by several personal and social factors including long-term psychological adjustment
following spinal cord injury, gaps in physical activity education during community re-integration, and barriers in
community exercise settings.

https://doi.org/10.1371/journal.pone.0265807.9001

D: “T also like kind of think about what other people are going to think about me doing
stuff. So then I kind of get nervous and maybe they’re like judging me or like it’s hard for

me to try new stuff because I don’t know if it’s gonna work and I don’t want to look
stupid.”

E: “I don’t worry about what people think or look at me. I can’t control that I can only control
me, but again, it took a long time to get to that point.”

E: “Being in a wheelchair is such a mental thing you know, to get your head around the wheel-
chair, not you know, to get your head around the idea that this is what I must do this is, this is
how I have to conduct my life. This is how I need to go out and work everyday or I need to go
out. .. It’s just it’s too easy to fall back and say, well I don’t feel good or I'm having a bad day
or whatever, but I think if you can get your mind trained to fight.”

Physical activity education

Participants remembered the focus of inpatient rehabilitation being aimed at functional strate-
gies that did not emphasize lifestyle physical activity.

A: “They (in rehabilitation) showed different types of strength building exercises, but
not the ones that I've adapted as I've gotten further and further away from injury. Like
the bare minimum things to increase likelihood of you getting independent, but once
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you hit independence, I feel like that kind of level of physical knowledge wasn’t really
imparted.”

C: “I feel like it, like I said, it was mainly about how to maintain and navigate through your
injury and um, just taking care of yourself, not necessarily exercise really wasn’t a part of it
at all. We did exercise in rehab, but to me it wasn’t . . . It was never the main focus.”

E: “Now that I'm thinking back, I do feel like they told me like the importance of doing like
shoulder exercises for like cause you know, you’re always pushing so it’s important to do,
like do pull kind of work. But that definitely I heard from my OTs and PT's. But yeah,
besides that I feel like I just do what I want to do and I guess I kind of tried to do like modify
what I was doing before.”

Further, participants describe a steep physical activity informational decline following inpa-
tient rehabilitation discharge. One participant described continuing to utilize information he
received during inpatient rehabilitation a decade prior:

F: “T have articles that go back 10 years and I'll still read them over.”

Other participants described self-education as their most prominent strategy to gain physi-
cal activity education. These often were peer and internet-based sources and many did not
adequately address SCI-specific needs.

D: “The mental barriers that that we all feel it’s then you can go on the Internet and you can
look up exercises and as XXXX says, you can do a YouTube thing and maybe you get 30%
of that them that work for you. Even chair exercises. Maybe 30% of them work for you. ..
Like if I go to YouTube an if I'm typing like you know, exercise in the chair, but then they
would still do like marches in the chairs and then it’s like, oh that’s not gonna work either.
So I guess just like finding stuff that I want to do is hard, so yeah usually, I just need to try
to come up on my own.”

E: “I find it on the Internet, you know in in different things that have different sports maga-
zines that I'll read most of the stuff that does not apply to me.”

Community exercise setting limitations

Despite rich discussions about the positive benefits of physical activity, participants repeatedly
highlighted environmental and societal barriers that increase stigma and limit access to com-
munity physical activity engagement.

B: “.. lack of accessibility on society’s part.”

D: “There are very few places that are adaptable for somebody that’s handicapped, especially
for a wheelchair person.”

E: “They’re just not that many places for a person like myself, you know. And that’s
unfortunate, but again. If more people were involved, more people from yes, yeah com-
munity were involved in this. We create a market. And that market doesn’t exist, so it
becomes a self-fulfilling prophecy. Oh, there’s no place to go. Therefore I don’t work-
out. It will work out because there’s no place to go. So you know, and we oughta try to
break that cycle somewhere.”
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D: “It’s possible to adapt to people in wheelchair ’cause I don’t want to just show up and
then the person leading the group be like, oh, I don’t know what to do with you and then
it’s like awkward for everyone just like knowing that.”

E: “In any workout I like to, even when I'm wheeling for, you know through the streets or
around the track, virtually nobody comes up to a guy in a wheelchair and says hey, why don’t
you try that? It’s not that they don’t. Nobody comes up to you. You gotta seek them out.”

C: “I mean there is things that if the seat would have come off, I would have been able to get
on it or get closer to it. I would try to explain to them look next time you order a new piece
of equipment or something, maybe where the seat comes off. So somebody in a wheelchair
can get in there or anybody with limited mobility, but they really didn’t want to hear it.
They really just kind of brushed me off.”

B: “We’re normal people, but people don’t . . .the public doesn’t always view us like that. So
I figure is more, the more I can be out and in everything the more normal I feel and I feel
that people get used to seeing me and it kind of breaks the stigma of people in wheelchair.”

Community-based exercise program recommendations

Recommendations for community exercise for SCI represented the highest frequency code
application (9% of all codes). Geographic proximity, low financial burden, knowledgeable
instruction, reliable scheduling, and socialization were top priorities for participants.

H: “If it’s gonna be far away that 'm gonna have to drive like you know 30-45 minutes and
it’s like well, maybe I'll just stay around and do stuff here. Yeah, and then if it’s gonna be vir-
tual then it’s like am I gonna be able to do it at my apartment? You know space wise, equip-
ment wise.”

D: “I don’t know like in my mind that’s what I miss the most like having like a group exer-
cise session ’cause if it’s 1 on 1 then that’s nice too. But I can do it by myself, but I miss like
those like group session where like we like push each other so that we are like work harder.”

I: “I would like to have you know somebody who really is knowledgeable. Just watch me from
time to time and just say, OK, you know, try this or try that or something of that nature.”

Participants highlighted that the misconception that wheelchair users are deconditioned

minimizes the effectiveness of readily available group exercise classes.

I: “But yeah, ’'m pretty open to any kind of exercises and I'm happy to try new stuff, but for
me, like high intensity is better than low intensity. So I guess if it’s gonna be like low key
just stretching, then I’'m probably not gonna join because I can stretch on my own.”

F: “Again, living in a retirement community, 'm actually one of the younger people here,
so most of the people are more elderly and more limited in their physical active abilities,
which is kind of strange for me to say, being in a wheelchair, but you know, I find that I can
do more, at least with my upper body than a lot of people can here.”

Impact of COVID-19

Participants also discussed consequences related to physical activity programming changes
during the COVID-19 pandemic.
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H: “Social interaction is huge, especially this COVID stuff is really . . . You know, as soon as
I could get back to the gym. It was like, yeah, I'll wear a mask. I don’t care like let me let me
get out and see people, talk to people.”

G: “They work with me a lot especially with coronavirus. You get kinda. You can get kinda
depressed "cause you're not able to go out. You know at this time like you know, sometimes
you aren’t limited from doing things, but this could make it even worse so. And then
because of your health situation, you had to be even more careful.”

H: “T average about two times a week (at the gym) until they shut down pre-COVID and
they’re still not open, and I think that’s been a big challenge for me just because I'm stuck at
home and there’s only so much you can do at home.”

Discussion

The findings of this exploratory qualitative study indicate that individuals with SCI experience
numerous challenges that impact lifestyle physical activity behavior adoption. Participants are
aware of the physiological benefits of physical activity, but psychological and social factors out-
weigh this knowledge. Nearly 80% of individuals with SCI indicate that physical activity is
important and express interest in maintaining an active lifestyle [23]. However, internal barri-
ers such as motivation and negative perceptions of physical activity have a strong association
with exercise participation [22, 23]. Physical and financial barriers including inaccessible facili-
ties, transportation complications, and cost of equipment further limit physical activity partici-
pation [22, 23]. Despite these barriers, participants describe a personal journey with physical
activity that Is often discovered through trial and error. This is in alignment with an SCI con-
cept of finding self-value and confidence to create opportunities amidst restrictions [35].

Recommendations for community exercise strategies by participants are in alignment with
currently available literature on the cascade of positive psychological effects related to sociali-
zation in exercise that fosters community. In a recent study, exercise participation created
larger social networks [13] and increased social achievement [36]. Engagement in physical
activity is positively associated with social quality of life [37, 38], reduction of depression and
negative mood, increased self-confidence, improved body image, and enhanced quality of life
[36, 39, 40]. Qualitative findings support these outcomes in individuals with SCI who reported
that physical activity facilitated optimism and positive outlook, and helped manage stress, thus
enhancing overall psychological well-being and mental health [22].

Participants desire exercise environments that facilitate psychosocial wellbeing, yet their
perception is that physical activity education that they formally received in rehabilitation was
aimed at function. This is critical as resilience is imperative to recovery following SCI, and is
influenced by healthcare provider experiences supportive of self-efficacy [26]. These findings
present an educational gap that rehabilitation and community exercise specialists can fill
through embodiment to harness to facilitate lifestyle physical activity behavior. The concept of
embodiment is centered on the understanding of the body as the ground for which subjective
experiences takes place [41]. Therefore, the body is a vehicle for reflection and healing, as
opposed to a functional vessel only. This is especially critical to individuals with SCI as most
injuries are traumatic in nature. In rehabilitation research, the physiological trauma response
of SCI related to inflammatory mediators is heavily studied [42-44], yet there is extremely lim-
ited evidence on interventions to target the psychological trauma response to injury, which our
participants discussed at length in relation to physical activity. Physical embodiment modali-
ties such as Yoga [45] and Tai Chi [46] foster physical and mental wellbeing in individuals
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with SCI, yet data to confirm these effects in large scale controlled trials are lacking. Adoption
of these strategies early on in recovery as adjunct rehabilitation techniques, outpatient thera-
peutic tools, and condition-specific exercise programming is warranted to center embodiment
as a valuable technique to foster psychological wellbeing that is critical to resilience and self-
efficacy—personal factors imperative to long term physical activity adherence [47].

Further, psychologically-informed clinical and exercise intervention development and
implementation should be prioritized for individuals with SCI. Psychologically-informed care
addresses physical and psychosocial factors together through empirically supported interven-
tions, such as cognitive-behavioral techniques [48]. Currently, psychologically-informed care
research is primarily focused on orthopedic clinical populations such as low back pain [49].
However, this care technique should be examined for individuals with SCI due to their high
rate of musculoskeletal pain [50], the inextricable relationship between the pain-response with
the neurological system, and its value in addressing psychological trauma responses. Qualita-
tive methodology is an important strategy to identify unique SCI-related psychosocial factors
and provide a more complete picture of the needs of this population in psychologically-
informed care development.

Physical activity interventions and education delivered by rehabilitation and exercise spe-
cialists is both needed and warranted beyond formal rehabilitation environments to foster life-
style physical activity behavior. This reflects previously proposed strategies to increase physical
activity participation by individuals with disabilities through continued professional oversight
from rehabilitation to community facilities [13]. These interventions

should target the psychological and social benefits of physical activity in addition to func-
tional implications. Geographic proximity, expert instruction, regular scheduling, and social
engagement should be emphasized in program planning and implementation to bolster
engagement and appropriateness for individuals with SCI.

Transferability of these results is limited as we interviewed nine participants. However, the
demographic features of this sample are in alignment with national breakdown in the SCI pop-
ulation [1]. The repeatability of this study is limited as data was collected in the context of
global pandemic, however, the physical activity-related findings support previous work [25].

Conclusions

This study contextualizes the lived experience of SCI related to physical activity and program
recommendations. These findings may explain and enhance quantitative findings from previ-
ously available research on physical activity with SCI. Further, these results can inform the
development and delivery of physical activity programs to maximize physical activity engage-
ment in individuals living with chronic SCI. Our findings suggest that most physical activity
education is related to physical function and health maintenance and is delivered during inpa-
tient rehabilitation by therapists. Lifetime physical activity strategies are achieved through self-
education and peer networking. Motivators for physical activity engagement are aimed at
independence maintenance and secondary condition prevention, while social and emotional
barriers prevent regular adherence. Physical activity programs should minimize these barriers
while bolstering social connectivity and lifelong physical activity education.

Supporting information

S1 File. Descriptive code (salient phrase based on language-based interview data) counts
relating to major discussion points and emergent topics across each interview.
(XLSX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0265807 March 23, 2022 10/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0265807.s001
https://doi.org/10.1371/journal.pone.0265807

PLOS ONE

Physical activity perspectives with a spinal cord injury beyond functional gains

Acknowledgments

The study team would like to acknowledge all study participants who willingly shared their
stories.

Author Contributions

Conceptualization: Shivayogi V. Hiremath, Margaret Finley.
Formal analysis: Laura A. Baehr, Girija Kaimal.

Funding acquisition: Margaret Finley.

Investigation: Laura A. Bachr, Margaret Finley.
Methodology: Girija Kaimal.

Supervision: Laura A. Bachr, Margaret Finley.

Writing - original draft: Laura A. Baehr, Margaret Finley.

Writing - review & editing: Laura A. Bachr, Girija Kaimal, Shivayogi V. Hiremath, Zina
Trost, Margaret Finley.

References
1. U. of Alabama, “National spinal cord injury statistical center: facts and figures at a glance,” 2020.

2. vanL.M. PostM, “Psychosocial issues in spinal cord injury: a review,” Spinal Cord, vol. 50, pp. 382—
389, 2012. https://doi.org/10.1038/sc.2011.182 PMID: 22270190

3. Charlifue S., Jha A., and Lammertse D., “Aging with spinal cord injury,” Phys. Med. Rehabil. Clin. N.
Am., vol. 21, no. 2, pp. 383—-402, 2010. https://doi.org/10.1016/j.pmr.2009.12.002 PMID: 20494284

4. Finley M K. R., Rodgers M, “Impact of physical exercise on controlling secondary conditions associated
with spinal cord injury,” vol. 26, no. 1, pp. 21-31, 2002.

5. Price M. J. and Campbell I. G., “Thermoregulatory responses of spinal cord injured and able-bodied ath-
letes to prolonged upper body exercise and recovery,” Spinal Cord, vol. 37, no. 11, pp. 772-779, 1999.
https://doi.org/10.1038/sj.s¢c.3100907 PMID: 10578248

6. Price M., “Energy expenditure and metabolism during exercise in persons with a spinal cord injury,” pp.
681-696, 2010.

7. Martin Ginis K. A. et al., “Leisure Time Physical Activity in a Population-Based Sample of People With
Spinal Cord Injury Part I: Demographic and Injury-Related Correlates,” Arch. Phys. Med. Rehabil., vol.
91, no. 5, pp. 722-728, 2010. https://doi.org/10.1016/j.apmr.2009.12.027 PMID: 20434609

8. Tasiemski T G. S., Bergstrom E, “Sports, recreation and employment following spinal cord injury-a pilot
study.,” Spinal Cord, vol. 38, no. 3, pp. 173-184, 2000. https://doi.org/10.1038/sj.sc.3100981 PMID:
10795938

9. ChenY. CaoY., AllenV., and Richards J. S., “Weight matters: Physical and psychosocial well being of
persons with spinal cord injury in relation to body mass index,” Arch. Phys. Med. Rehabil., vol. 92, no.
3, pp. 391-398, 2011. https://doi.org/10.1016/j.apmr.2010.06.030 PMID: 21238950

10. Tian W., Hsieh C. H., Dejong G., Backus D., Groah S., and Ballard P. H., “Role of body weight in therapy
participation and rehabilitation outcomes among individuals with traumatic spinal cord injury,” Arch.
Phys. Med. Rehabil., vol. 94, no. 4 SUPPL., pp. S125-S136, 2013. https://doi.org/10.1016/j.apmr.
2012.10.039 PMID: 23527768

11. Nash M. S,, “Exercise as a health-promoting activity following spinal cord injury,” J Neurol Phys Ther,
vol. 29, no. 2, pp. 87-103, 2005. https://doi.org/10.1097/01.npt.0000282514.94093.c6 PMID:
16386165

12. Dijkers M. P. J. M., “Quality of life of individuals with spinal cord injury: A review of conceptualization,
measurement, and research findings,” J. Rehabil. Res. Dev., vol. 42, no. 3 SUPPL. 1, pp. 87-110,
2005.

13. RimmerJ. and Lai B., “Framing new pathways in transformative exercise for individuals with existing
and newly acquired disability,” Disabil. Rehabil., vol. 39, no. 2, pp. 173—-180, 2017. https://doi.org/10.
3109/09638288.2015.1047967 PMID: 26161458

PLOS ONE | https://doi.org/10.1371/journal.pone.0265807 March 23, 2022 11/13


https://doi.org/10.1038/sc.2011.182
http://www.ncbi.nlm.nih.gov/pubmed/22270190
https://doi.org/10.1016/j.pmr.2009.12.002
http://www.ncbi.nlm.nih.gov/pubmed/20494284
https://doi.org/10.1038/sj.sc.3100907
http://www.ncbi.nlm.nih.gov/pubmed/10578248
https://doi.org/10.1016/j.apmr.2009.12.027
http://www.ncbi.nlm.nih.gov/pubmed/20434609
https://doi.org/10.1038/sj.sc.3100981
http://www.ncbi.nlm.nih.gov/pubmed/10795938
https://doi.org/10.1016/j.apmr.2010.06.030
http://www.ncbi.nlm.nih.gov/pubmed/21238950
https://doi.org/10.1016/j.apmr.2012.10.039
https://doi.org/10.1016/j.apmr.2012.10.039
http://www.ncbi.nlm.nih.gov/pubmed/23527768
https://doi.org/10.1097/01.npt.0000282514.94093.c6
http://www.ncbi.nlm.nih.gov/pubmed/16386165
https://doi.org/10.3109/09638288.2015.1047967
https://doi.org/10.3109/09638288.2015.1047967
http://www.ncbi.nlm.nih.gov/pubmed/26161458
https://doi.org/10.1371/journal.pone.0265807

PLOS ONE

Physical activity perspectives with a spinal cord injury beyond functional gains

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

De Oliveira B. I. R., Howie E. K., Dunlop S. A., Galea M. P., Mcmanus A., and Allison G. T.,
“SCIPA Com: Outcomes from the spinal cord injury and physical activity in the community inter-
vention,” Spinal Cord, vol. 54, no. 10, pp. 855-860, 2016. https://doi.org/10.1038/sc.2015.235
PMID: 26782840

Froehlich-Grobe K., Lee J., Aaronson L., Nary D. E., Washburn R. A., and Little T. D., “Exercise for
everyone: A randomized controlled trial of project workout on wheels in promoting exercise among
wheelchair users,” Arch. Phys. Med. Rehabil., vol. 95, no. 1, pp. 20-28, 2014. https://doi.org/10.1016/j.
apmr.2013.07.006 PMID: 23872080

Latimer A A.-N. K., Martin Ginis K, “The efficacy of an implementation intention intervention for promot-
ing physical activity among individuals with spinal cord injury: A randomized controlled trial.,” Rehabil.
Psychol., vol. 51, no. 4, pp. 273-280, 2006.

Driver S., Warren A., Reynolds M., Agtarap S., Hamilton R., and Trost Z., “Identifying predictors of resil-
ience at inpatient and 3-month post-spinal cord injury,” J. Spinal Cord Med., vol. 39, no. 1, pp. 77-84,
2016. https://doi.org/10.1179/2045772314Y.0000000270 PMID: 25297474

Kilic S. A., Dorstyn D. S., and Guiver N. G., “Examining factors that contribute to the process of resil-
ience following spinal cord injury,” Spinal Cord, vol. 51, no. 7, pp. 553-557, 2013. https://doi.org/10.
1038/sc.2013.25 PMID: 23689391

Dejong G. et al., “Rehospitalization in the first year of traumatic spinal cord injury after discharge from
medical rehabilitation,” Arch. Phys. Med. Rehabil., vol. 94, no. 4 SUPPL., pp. S87-S97, 2013. https://
doi.org/10.1016/j.apmr.2012.10.037 PMID: 23527776

Williams TL P. A., Smith B, “Physical activity promotion for people with spinal cord injury: physiothera-
pists’ beliefs and actions,” Disabil. Rehabil., vol. 40, no. 1, pp. 52-61, 2018. https://doi.org/10.1080/
09638288.2016.1242176 PMID: 27917686

Forchheimer M. and Tate D. G., “Enhancing community re-integration following spinal cord injury,” Neu-
roRehabilitation, vol. 19, no. 2, pp. 103-113, 2004. PMID: 15201469

Kehn M. and Kroll T., “Staying physically active after spinal cord injury: A qualitative exploration of barri-
ers and facilitators to exercise participation,” BMC Public Health, vol. 9, pp. 1-11, 2009. https://doi.org/
10.1186/1471-2458-9-1 PMID: 19121216

Cowan R. E., Nash M. S., and Anderson K. D., “Exercise participation barrier prevalence and associa-
tion with exercise participation status in individuals with spinal cord injury,” Spinal Cord, vol. 51, no.
1, pp. 27-32, 2013. https://doi.org/10.1038/sc.2012.53 PMID: 22584283

P. A. and D. National Center on Health, “Community Health Inclusion,” 2021.

Levins S. M., Redenbach D. M., and Dyck ., “Individual and societal influences on participation in physi-
cal activity following spinal cord injury: A qualitative study,” Phys. Ther., vol. 84, no. 6, pp. 496-509,
2004. PMID: 15161416

Kornhaber R., Mclean L., Betihavas V., and Cleary M., “Resilience and the rehabilitation of adult spinal
cord injury survivors: A qualitative systematic review,” J. Adv. Nurs., vol. 74, no. 1, pp. 23-33, 2018.
https://doi.org/10.1111/jan.13396 PMID: 28726274

Xia R., Stone J. R., Hoffman J. E., and Klappa S. G., “Promoting community health and eliminating
health disparities through community-based participatory research,” Phys. Ther., vol. 96, no. 3, pp.
410-417, 2016. https://doi.org/10.2522/ptj.20140529 PMID: 26251479

Jette A. M., Delany C., and Lundberg M., “The value of qualitative research in physical therapy,”
Phys. Ther., vol. 99, no. 7, pp. 819-820, 2019. https://doi.org/10.1093/ptj/pzz070 PMID:
31260535

Prosek E. A. and Gibson D. M., “Promoting Rigorous Research by Examining Lived Experiences: A
Review of Four Qualitative Traditions,” J. Couns. Dev., vol. 99, no. 2, pp. 167—177, 2021.

Guetterman T. C., “Descriptions of sampling practices within five approaches to qualitative research in
education and the health sciences,” Forum Qual. Sozialforsch. / Forum Qual. Soc. Res., vol. 16, no. 2,
p. Art. 25, 2015.

Guest G., Namey E., and Chen M., “A simple method to assess and report thematic saturation in quali-
tative research,” PLoS One, vol. 15, no. 5, pp. 1-11, 2020. https://doi.org/10.1371/journal.pone.
0232076 PMID: 32369511

Creswell J. W. and Miller D. L., “Determining validity in qualitative inquiry,” Theory Pract., vol. 39, no.
3, pp. 124—-130, 2000.

Tong A., Sainsbury P., and Craig J., “Consolidated criteria for reporting qualitative research (COREQ):
A 32-item checklist for interviews and focus groups,” Int. J. Qual. Heal. Care, vol. 19, no. 6, pp. 349—
357, 2007. https://doi.org/10.1093/intghc/mzm042 PMID: 17872937

Braun V. and Clarke V., “Using thematic analysis in psychology,” Qual. Res. Psychol., vol. 3, no. 2, pp.
77-101, 2006.

PLOS ONE | https://doi.org/10.1371/journal.pone.0265807 March 23, 2022 12/13


https://doi.org/10.1038/sc.2015.235
http://www.ncbi.nlm.nih.gov/pubmed/26782840
https://doi.org/10.1016/j.apmr.2013.07.006
https://doi.org/10.1016/j.apmr.2013.07.006
http://www.ncbi.nlm.nih.gov/pubmed/23872080
https://doi.org/10.1179/2045772314Y.0000000270
http://www.ncbi.nlm.nih.gov/pubmed/25297474
https://doi.org/10.1038/sc.2013.25
https://doi.org/10.1038/sc.2013.25
http://www.ncbi.nlm.nih.gov/pubmed/23689391
https://doi.org/10.1016/j.apmr.2012.10.037
https://doi.org/10.1016/j.apmr.2012.10.037
http://www.ncbi.nlm.nih.gov/pubmed/23527776
https://doi.org/10.1080/09638288.2016.1242176
https://doi.org/10.1080/09638288.2016.1242176
http://www.ncbi.nlm.nih.gov/pubmed/27917686
http://www.ncbi.nlm.nih.gov/pubmed/15201469
https://doi.org/10.1186/1471-2458-9-1
https://doi.org/10.1186/1471-2458-9-1
http://www.ncbi.nlm.nih.gov/pubmed/19121216
https://doi.org/10.1038/sc.2012.53
http://www.ncbi.nlm.nih.gov/pubmed/22584283
http://www.ncbi.nlm.nih.gov/pubmed/15161416
https://doi.org/10.1111/jan.13396
http://www.ncbi.nlm.nih.gov/pubmed/28726274
https://doi.org/10.2522/ptj.20140529
http://www.ncbi.nlm.nih.gov/pubmed/26251479
https://doi.org/10.1093/ptj/pzz070
http://www.ncbi.nlm.nih.gov/pubmed/31260535
https://doi.org/10.1371/journal.pone.0232076
https://doi.org/10.1371/journal.pone.0232076
http://www.ncbi.nlm.nih.gov/pubmed/32369511
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1371/journal.pone.0265807

PLOS ONE

Physical activity perspectives with a spinal cord injury beyond functional gains

35.

36.

37.

38.

39.

40.

M.

42,

43.

44,

45.

46.

47.

48.

49.

50.

Chen H. Y., “The lived experience of moving forward for clients with spinal cord injury: A Parse research
method study,” J. Adv. Nurs., vol. 66, no. 5, pp. 1132—-1141, 2010. https://doi.org/10.1111/j.1365-2648.
2010.05271.x PMID: 20337786

Tomasone J. R., Wesch N. N., Ginis K. A. M., and Noreau L., “Spinal Cord Injury, Physical Activity, and
Quality of Life: A Systematic Review,” Kinesiol. Rev., vol. 2, no. 2, pp. 113-129, 2016.

Anneken V., Hanssen-Doose A., Hirschfeld S., Scheuer T., and Thietje R., “Influence of physical exer-
cise on quality of life in individuals with spinal cord injury,” Spinal Cord, vol. 48, no. 5, pp. 393-399,
2010. https://doi.org/10.1038/s¢.2009.137 PMID: 19841634

Tasiemski T., Kennedy P., Gardner B. P., and Blaikley R. A., “Athletic identity and sports participation in
people with spinal cord injury,” Adapt. Phys. Act. Q., vol. 21, no. 4, pp. 364-378, 2004.

Hicks A. L. et al., “Long-term exercise training in persons with spinal cord injury: Effects on strength,
arm ergometry performance and psychological well-being,” Spinal Cord, vol. 41, no. 1, pp. 34—43,
20083. https://doi.org/10.1038/sj.sc.3101389 PMID: 12494319

Bassett RL B., Ginis Martin, “A pilot study examining correlates of body image among women living with
SCl,” Spinal Cord, vol. 47, pp. 496—498, 2009. https://doi.org/10.1038/s¢.2008.174 PMID: 19172154

Aartun |., Walseth K., Standal @. F., and Kirk D., “Pedagogies of embodiment in physical education-a
literature review,” Sport. Educ. Soc., vol. 0, no. 0, pp. 1-13, 2020.

Ankeny D. P. and Popovich P. G., “Mechanisms and implications of adaptive immune responses after
traumatic spinal cord injury,” Neuroscience, vol. 158, no. 3, pp. 1112—1121, 2009. https://doi.org/10.
1016/j.neuroscience.2008.07.001 PMID: 18674593

Hausmann O. N., “Post-traumatic inflammation following spinal cord injury,” Spinal Cord, vol. 41, no.
7, pp. 369-378, 2003. https://doi.org/10.1038/sj.sc.3101483 PMID: 12815368

Bethea J. R. and Dietrich W. D., “Targeting the host inflammatory response in traumatic spinal cord
injury,” Curr. Opin. Neurol., vol. 15, no. 3, pp. 355-360, 2002. https://doi.org/10.1097/00019052-
200206000-00021 PMID: 12045737

Curtis K., Hitzig S., Leong N., Wicks C., Ditor D., and Katz J., “An evaluation of a modified yoga program
for spinal cord injury,” J. Spinal Cord Med., vol. 37, no. 5, pp. 631-632, 2014.

Wang Y. T. et al., “Wheelchair Tai Chi as a Therapeutic Exercise for Individuals with Spinal Cord Injury,”
J. Phys. Educ. Recreat. Danc., vol. 86, no. 5, pp. 27-37, 2015.

Ploughman M. et al., “Predictors of exercise participation in ambulatory and non-ambulatory older peo-
ple with multiple sclerosis,” PeerJ, vol. 2015, no. 8, 2015. https://doi.org/10.7717/peerj.1158 PMID:
26339540

Archer K. R., Coronado R. A., and Wegener S. T., “The Role of Psychologically Informed Physical Ther-
apy for Musculoskeletal Pain,” Curr. Phys. Med. Rehabil. Reports, vol. 6, no. 1, pp. 15-25, 2018.

Nicholas M. K. and George S. Z., “Psychologically informed interventions for low back pain: An update
for physical therapists,” Phys. Ther., vol. 91, no. 5, pp. 765-776, 2011. https://doi.org/10.2522/pt].
20100278 PMID: 21451090

Finley M. A. and Euiler E., “Association of musculoskeletal pain, fear-avoidance factors, and quality of
life in active manual wheelchair users with SCI: A pilot study,” J. Spinal Cord Med., vol. 0268, 2019.

PLOS ONE | https://doi.org/10.1371/journal.pone.0265807 March 23, 2022 13/13


https://doi.org/10.1111/j.1365-2648.2010.05271.x
https://doi.org/10.1111/j.1365-2648.2010.05271.x
http://www.ncbi.nlm.nih.gov/pubmed/20337786
https://doi.org/10.1038/sc.2009.137
http://www.ncbi.nlm.nih.gov/pubmed/19841634
https://doi.org/10.1038/sj.sc.3101389
http://www.ncbi.nlm.nih.gov/pubmed/12494319
https://doi.org/10.1038/sc.2008.174
http://www.ncbi.nlm.nih.gov/pubmed/19172154
https://doi.org/10.1016/j.neuroscience.2008.07.001
https://doi.org/10.1016/j.neuroscience.2008.07.001
http://www.ncbi.nlm.nih.gov/pubmed/18674593
https://doi.org/10.1038/sj.sc.3101483
http://www.ncbi.nlm.nih.gov/pubmed/12815368
https://doi.org/10.1097/00019052-200206000-00021
https://doi.org/10.1097/00019052-200206000-00021
http://www.ncbi.nlm.nih.gov/pubmed/12045737
https://doi.org/10.7717/peerj.1158
http://www.ncbi.nlm.nih.gov/pubmed/26339540
https://doi.org/10.2522/ptj.20100278
https://doi.org/10.2522/ptj.20100278
http://www.ncbi.nlm.nih.gov/pubmed/21451090
https://doi.org/10.1371/journal.pone.0265807

