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Abstract
Study Design Qualitative follow-up study.
Objectives Intensive locomotor training can improve physical and psychological functioning for individuals with spinal cord
injury. Few studies have examined long-term effects of locomotor training. Specifically, there is a lack of qualitative follow-
up that provide insight into participants’ perceptions of the effects of locomotor training on level of function and daily life.
This study aimed to gain insight into participants’ perceptions of intensive locomotor training and whether participation
influenced the level of function and community living 1–2 years after training.
Setting Tertiary rehabilitation facility in Ontario, Canada.
Methods Participants were six individuals who had lived with spinal cord injury between 1.9 and 2.7 years at the time of the
interviews and had completed locomotor training during the subacute phase of injury. Semi-structured interviews explored
participants’ daily experiences and level of function after locomotor training. Interviews were analyzed using thematic
analysis.
Results Three themes were identified. (1) Outcomes: Personalized Adapted Locomotor Training led to transferable gains
from the program to daily functioning and eased transitions out of the rehabilitation hospital. (2) Continuing the rehabili-
tation journey: following disappointment after training ended, recovery was perceived incomplete regardless of current
functional status. Endeavors were now directed to maintaining gains achieved during the program. (3) Challenges: since
discharge from Personalized Adapted Locomotor Training, participants identified changes in their psychological well-being
and the risk of falls as challenges.
Conclusions Personalized Adapted Locomotor Training was a positive experience. The identified challenges present future
opportunities for the improved delivery of intensive locomotor training programs.

Introduction

Restoring ambulatory function is a high priority for the
rehabilitation of individuals with incomplete spinal cord
injuries (SCI) [1]. Over the past four decades, researchers
have examined the effectiveness of locomotor training to
retrain ambulatory function in individuals with incomplete
SCI [2–6]. There is growing evidence supporting the phy-
sical [7, 8], functional, and psychological benefits of loco-
motor training [9, 10].

We previously reported on the immediate post-training
benefits of Personalized Adaptive Locomotor Training
(PALT) for individuals with subacute, incomplete SCI [10].
PALT is an individualized and intensive locomotor training
program that involves body weight-supported treadmill
training (BWSTT) and overground walking. Objective
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improvements in overground walking speed, endurance,
and balance were seen following PALT [11], and partici-
pants reported numerous perceived benefits through inter-
views conducted immediately upon conclusion of PALT
[10].

Few studies have examined the longer-term (i.e., more
than 3 months post training) benefits of locomotor training
programs [12–14]. These studies have focused on the
maintenance of walking ability. However, Hicks and col-
leagues [13] also reported decreases in subjective well-
being and satisfaction with physical function, as measured
by standardized questionnaires, 8 months following the
completion of 12 weeks of BWSTT.

Exploring the experiences of participants 1–2 years
after completing locomotor training can provide valuable
insight into how training protocols may be improved, and
to understand the long-term impact of rehabilitation pro-
grams [14]. To-date, no prior qualitative follow-up
studies have explored how individuals with SCI are func-
tioning in the community 1–2 years after participation in a
locomotor training program, such as PALT. Hence, the
purpose of the current study was to gain insight into parti-
cipants’ perceptions of PALT and whether participation in
PALT had an influence on their level of function and
community living 1–2 years following discharge from
PALT.

Methods

Design

A qualitative study using an inductive thematic analysis
allowed us to describe how individuals with SCI are func-
tioning in daily life after participation in PALT.

Settings and participants

PALT was completed at the Lyndhurst Centre, Toronto
Rehabilitation Institute – University Health Network (TRI-
UHN), located in Toronto, Canada. In this follow-up
study, inclusion required participants to have previously
participated in PALT and a semi-structured interview con-
ducted upon completion of training [10], and to be able
to participate in a telephone interview lasting 60 min.
A purposeful sample [15] of seven participants who pre-
viously completed PALT were invited to participate in this
study; six of whom agreed. Ethical approval was obtained
from the Research Ethics Board of the University Health
Network. We certify that all applicable institutional and
governmental regulations concerning the ethical use of
human volunteers were followed during the course of this
research.

PALT intervention

All participants completed PALT as outpatients. PALT was
an individualized and intensive locomotor training regimen,
occurring four times per week for a total of
49–131 sessions. PALT consisted of 60 min of BWSTT and
30 min of overground training. The overground training
may have also incorporated upper extremity training and
core strengthening. PALT was tailored to each participant’s
needs based upon their physical and functional abilities and
their goals. Participants were discharged from PALT when
their performance on measures of walking and balance
plateaued [10].

Data collection

Semi-structured interviews were focused on the transference
of skills gained in PALT to community living. In our pre-
vious study, we presented results from semi-structured
interviews that were conducted immediately upon comple-
tion of PALT. Participants identified a lack of fall preven-
tion training in PALT and a motivation to self-manage their
rehabilitation [10]. Hence, questions about falls and current
rehabilitation were also incorporated in the interview guide
(see supplementary material). Telephone interviews were
selected to accommodate participants who lived at a dis-
tance (i.e., >100 km) from the Lyndhurst Centre. A
researcher with qualitative research experience (H.S.), who
was not directly involved in the administration of PALT,
conducted the interviews with each lasting ~35–45 min. All
interviews were audio-recorded and transcribed verbatim.
All participants were assigned pseudonyms.

Data analysis

Transcribed interviews were transferred to Nvivo 11 (QSR
International Pty Ltd., Burlington, MA) [16] for data sto-
rage and analysis. Braun and Clarke’s [17] inductive
approach to thematic analysis was used to analyze the
transcribed data. An inductive approach allows the identi-
fication of themes that are tied closely to the data [18].
Transcripts were read several times by two authors (H.S.
and J.S.). The authors then independently created initial
codes and identified overarching themes. The identified
themes were compared and discussed until an agreement
was established between the authors [17]. The themes were
compared to the transcripts by three additional authors (K.E.
M., M.V., and H.F.). Through discussions (peer debriefing),
the final set of themes was formed [19]. Reflexive notes and
a data audit trail were kept by the lead author to enhance the
transparency of the research [20, 21]. To enhance cred-
ibility, participants were provided a copy of their transcripts
(member-checking) to verify accuracy of transcription [19].
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Results

Six participants (two females) participated. Four had a
traumatic SCI and two had a non-traumatic SCI. Partici-
pants were aged 49–65 years and had lived with SCI
between 1.9 and 2.7 years at the time of the interviews. Two
were employed, one was retired and three were not
employed. There was no change in the primary means of
mobility for each participant since discharge from PALT
(see Table 1).

Three main qualitative themes emerged from the inter-
views: (1) PALT outcomes, (2) continuing the rehabilitation
journey, and (3) challenges experienced since discharge
from PALT. Themes, subthemes, and supporting quotes are
listed in Table 2.

Theme 1: PALT outcomes

Regardless of their current functional status, all participants
believed that PALT played a vital role in their rehabilitation
journey. Participants cited two valuable outcomes from
PALT: (1) transferrable gains from the program to com-
munity living and (2) facilitation of transitions as partici-
pants transitioned from the rehabilitation hospital to living
in the community.

Transferrable gains from program

The training activities and high intensity of PALT con-
tributed to physical and functional improvements that
translated into participants’ improved functioning in the
community. Justin (wheelchair user) explained, “(The pro-
gram) wasn’t only walking…We were stretching and
working on my core and that helped me with dressing and
moving, in the bed, sitting, and all this stuff.” Justin found
that PALT also allowed him to become aware of his

physical tolerance: “You learn your body again…you are
pushing…so you learn your limitations and how much your
muscles can take.” In gaining this knowledge about his
body, this prevented him from overexerting himself and
allowed him to engage in activities within his tolerance
threshold. Ann, another wheelchair user, added that the
improvements she obtained from PALT increased her
independence, “If I hadn’t come as far as I did on the pro-
gram I would have been more dependent on my husband
and people around me.” Ethan (no mobility aid) explained,
“you build confidence by being immersed in the program by
the repetition, so you gain strength quickly, you gain con-
fidence quickly, just through the progress itself.” Engaging
in these restorative activities in a supervised setting fostered
a sense of independence and self-confidence in the partici-
pants. This was seen as crucial to the participants during the
rehabilitation process as it empowered them to become
more autonomous when attempting to execute day-to-day
activities in an unsupervised environment.

Facilitation of transitions

Several participants explained that attending PALT as an
outpatient four times a week eased their transition out of the
rehabilitation hospital. PALT allowed the participants the
ability to structure and adjust their weekly routines around
the program. Fred (no mobility aid) shared his view on the
subject, “It did give me structure in my days at a time where
getting out of the inpatient and getting into the outpatient,
you needed some structure to help you.” In addition,
through interactions with the clinicians, participants
experienced a sense of emotional support as they coped
with the severity of their injury. Although ending PALT
was a difficult transition for the participants, the program
assisted Fred in getting “back onto the road of comparative
normalcy” as he settled back into pre-injury environments

Table 1 Participant
demographics

Participant Sex Age MOI Time post
injury (years)

Level of
Injury

AIS Current mobility aid

Lilly F 49 NT 2.6 T8 D Walking stick
(outdoors)

Fred M 59 T 2.7 C5 D No mobility aid

Justin M 54 T 2.3 T3 C Wheelchair

Kent M 58 T 2 C4 D Walking poles (indoors)
or walker (outdoors)

Ann F 65 NT 2.1 C7 D Wheelchair

Ethan M 61 T 1.9 C4 D No mobility aid

Mean Range 57.7 (SD
5.6) 49 –
65

2.3 (SD 0.3)
1.9 – 2.7

MOI method of injury, AIS American Spinal Injury Association Impairment Scale, T traumatic, NT non-
traumatic
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and routines. Others found that the resources provided by
PALT clinicians, such as home exercise programs and
community resource pamphlets, guided them in selecting
the appropriate facilities to continue their community
rehabilitation.

Theme 2: continuing the rehabilitation journey

Life after PALT marked a new and more stable phase in the
participants’ rehabilitation journey. With limited or no
professional guidance, responsibility to manage rehabilita-
tion activities was solely on the participant and her/his
family. Although discharge was expected, participants
revealed experiencing a period of disappointment after
PALT ended. They endorsed beliefs that their recovery
would never be complete and their gains from PALT must
be maintained through regular engagement in physical
activity.

Discharge disappointment

Transitioning from a highly structured program to no longer
having professional rehabilitation guidance was an onerous
experience for participants. After being discharged from
PALT, most participants experienced a period of dis-
appointment because of the loss of guidance and intensive
rehabilitation provided by PALT. Ann (wheelchair user)
recalled after her discharge: “It was almost like when you
leave home when you’re a child on your own, it’s like you
lost your safety net. I was very disappointed…”

Forming new routines and activities to occupy their
weekly schedules was challenging, especially for those who
did not return to work by the time PALT ended. Dis-
appointment also stemmed from being unable to find
comparably competent community rehabilitation programs.
More specifically, Justin (wheelchair user) explained:

Right after it ended I was pumped, I wanted to walk. I
was going to walk myself but after a while you realize
you need still a professional somebody who will…tell
you are doing it right or you were doing it wrong so
that was missing… I can walk on a walker and I feel
happy with that but when I came home reality hit me
really hard…

Eventually creating a regular routine and engaging in
community physical activity programs to maintain gains
diminished their disappointments. Interestingly, this feeling
of disappointment was not shared by one participant. In
fact, Lilly (walking stick outdoors) felt ready for her dis-
charge; this participant had reached a high level of func-
tioning having met and exceeded most of her rehabilitation
goals.

Recovery is never complete

There was a consensus that recovery from an SCI was
incomplete regardless of a participant’s functional status.
Although many participants noted significant physical
improvements while completing PALT, they felt their
recovery was still not finished. Many still strived for and
expected further improvements. Higher functioning indivi-
duals focused on refining their skills such as balance,
muscle mass, fine motor skills, range of motion, and activity
tolerance, while individuals with lower levels of bodily
function felt, “it’s still a long way to go” (Justin, wheelchair
user). Overall, there was an agreement that the recovery
process was ongoing and, although PALT had provided an
adequate starting point for their rehabilitation, the partici-
pants indicated that they would not be satisfied until they
regained their pre-injury level of function.

Maintaining gains

Participants expressed concerns about maintaining their
functional and physical gains. Physical improvements were
understood as being temporary and that they must be
maintained with continued participation in physical activity:
“(Exercise) is a daily routine that I have to do forever… If
you don’t use the muscles, don’t bend and stretch, and that
kind of thing, you freeze up and nothing will work” (Ann,
wheelchair user). Moreover, there was a general consensus
that self-directed recreational programs such as working out
in a regular gym or engaging in exercises at home was more
financially feasible than long-term participation in an
intensive community rehabilitation program. Participating
in physical activity programs was thought to be sufficient in
aiding participants in maintaining their gains or “to keep the
nervous system entertained” (Fred, no mobility aid).

Theme 3: challenges experienced since discharge
from PALT

Over the 1–2 year period after completing PALT, partici-
pants described their current physical limitations as well as
their varying tolerance levels. Following PALT, three par-
ticipants described a difficult adjustment to their new
identities and functional abilities, while three others stated
that they were able to adjust more easily. Two common
challenges participants confronted during this pivotal period
were decline in psychological well-being after discharge
from PALT and the risk of injury caused by falls.

Psychological well-being

While participating in PALT, participants described being
motivated and hopeful that they would regain prior levels of

Spinal Cord Series and Cases  (2018) 4:6 Page 5 of 8  6 



function or, at least something close to it. However, those
who perceived their abilities were furthest from their pre-
injury levels experienced greater decline in their psycholo-
gical well-being. In particular, Justin (wheelchair user)
explained, “After that program finished, when I came home
in December, it was obviously the holidays and after that I
got really depressed.” He further explained that comparing
current to prior level of function before sustaining an SCI,
and gaining weight since discharge from PALT, caused him
to become depressed and admitted to contemplating suicide.
When asked whether he had informed a health professional,
he explained “I didn’t want to bother them.” After a few
months, his depression became worse and he eventually
consulted his family physician. Justin also made a com-
mitment to join a community gym.

Some spoke about their current functional abilities in
comparison to their pre-injury “normal” abilities and how
they lost their sense of self as a result. After PALT ended,
Ethan (no mobility aid) described feeling upset because he
believed he could no longer participate in meaningful
activities: “working, motorcycle riding, woodworking,
hockey, golf, everything that I did before was taken away
from me.” Since then, Ethan has resumed participation in
some of those activities. Kent (ambulatory with walking
poles (indoors) or walker (outdoors) indicated “zero” satis-
faction with his current level of function and explained, “I
am not the same person anymore…You see the life…in the
community, so you compare everything. So [the depression]
gets worse and worse.” He sought medical intervention
4 months after experiencing depressive symptoms. Ann, a
wheelchair user, experienced a brief period of psychological
decline immediately after PALT ended. Nevertheless, she
came to terms with her current level of function, “Now I am
fine. I deal with things as they come. I have learned to be
very patient because things can’t happen very fast anymore
and I am in a good place right now.” All but Kent described
eventually coming to terms with their current reality and
moving on with their lives. While experiencing these peri-
ods of low psychological well-being, participants reported
concurrent declines in physical activity, which was later
ameliorated following improvements in their mental health.

Falls

The risk of falling was an issue the participants encountered
on a daily basis. Four of the six participants had experi-
enced at least one fall since being discharged from PALT,
and three participants experienced “countless” near falls.
Lilly, an ambulatory participant, reported a fall that resulted
in a wrist fracture. Concerns about sustaining injuries as a
consequence of falls varied with some participants being
fearful of falling, whereas others accepted falls as an
everyday risk. In contrast, others who experienced less

injurious falls preferred the terms “concern” and “appre-
hension” rather than an outright “fear” of falls. Fred (no
mobility aid) clarified, “Fear would keep me from doing
something. Apprehension would make me much more
focused when I was doing an activity in the future.”

Most participants took responsibility for falls and blamed
“intrinsic/internal factors” such as fatigue, lack of attention,
and their body’s inability to support their body weight.
Participants appeared to have developed fall prevention
strategies to avoid future falls based on their prior experi-
ences. For example, although Lilly did not rely on a
mobility aid for ambulation, she kept a walking stick with
her for outdoor ambulation as a “safety net”. Many partici-
pants indicated paying more attention to their body move-
ments and the external environment.

Discussion

The current study examined the experiences of participants
1–2 years post-discharge from PALT. Qualitative perspec-
tives after locomotor training have not been studied exten-
sively. The findings of this study offer new insight into the
experiences of participants after their discharge from an
intensive locomotor training program completed during the
subacute phase of injury. The results of this study uncov-
ered the positive role PALT can play in the rehabilitation
journey following a life-altering SCI. In particular, PALT
facilitated transitions from hospital to community by pro-
viding structure in the participants’ routines as well as a
social environment that fostered hope for their futures
through establishing meaningful rehabilitation goals. The
end of PALT was marked by a period of disappointment
after which participants focused their efforts on maintaining
rehabilitation gains all the while believing that their
recovery may never be “complete”. Nonetheless, challenges
such as psychological decline and falls were prevalent after
discharge from PALT. These described challenges offer
future opportunities for PALT clinicians to provide targeted
interventions.

A new insight revealed from this research was the dif-
ficulties the participants faced after discharge from PALT.
With the intensive and individualized locomotor training
and therapeutic exercises, not only did PALT play a vital
role in improving participants’ performance from a physical
standpoint, it also provided structure to their routines and a
supportive social environment. Although prior research has
revealed hypo-activity after discharge from rehabilitation
and challenges in rediscovering new situations [22–24],
decreased activity had not been previously recognized as a
discharge concern for locomotor training. During this
follow-up period after completion of PALT, participants
faced emotional and psychological difficulty with the
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sudden removal of the professional guidance offered by
PALT clinicians.

Our findings indicate that the experiences of participants
since discharge from PALT varied based on their current
levels of satisfaction with their physical abilities. Since their
discharge, all participants, except Kent, noted improve-
ments in their psychological well-being a few months fol-
lowing a period of decline. These results suggest that there
is an adjustment period after discharge from PALT.
Although most participants adjusted well to life after PALT,
some noted difficulty with the adjustment. While some
required medical intervention, others attributed their
improvements to re-engaging in regular physical activity
and their social support systems. Physical activity and social
support were previously found to have health and psycho-
logical benefits in individuals living with SCI [25, 26]. It is
important to recognize that two participants were hesitant in
sharing depressive symptoms with health-care profes-
sionals. Given the varied experiences of participants, it is
recommended that PALT should include routine follow-ups
to identify those who may be experiencing a decline in their
psychological well-being. These findings also support the
importance of rehabilitation programs in directing greater
efforts toward fostering a socially supportive network in the
community. It suggests a need for less abrupt discharges
and increased guidance in establishing meaningful routines
prior to an individual being discharged from PALT entirely
[27, 28]. In agreement with prior research, intensive training
such as PALT can be followed by a less intensive inter-
vention in conjunction with counseling [22, 28, 29]. This
may be a more supportive method to discharge individuals
from PALT and address potential decline in psychological
health experienced by some participants after discharge.

Even though PALT helped to empower people to self-
manage their rehabilitation [10], this follow-up study
revealed several obstacles individuals with SCI are con-
fronted with while continuing therapy in the community. In
spite of a recognized need for continued therapy to maintain
physical gains, barriers (i.e., financial and therapy burnout)
limited continued participation in community rehabilitation.
This finding implies that PALT should shift its focus from
encouraging participants to continue their training in the
community to educating them; for example, providing
individuals with self-management strategies to allow parti-
cipants to continue their physical training with activities that
can be performed at public gyms or in their homes. In this
context, self-management of their physical health can allow
individuals to continue their rehabilitation in a sustainable
manner.

Falls and fear of falls are a concern for individuals with
SCI [30–32]. Similar to results from Jorgensen and
Roaldsen [32], the current research has found that indivi-
duals with SCI accept falls as an everyday risk. As

acknowledged by prior research [30, 33, 34], participants in
this study also attributed falls to be a result of personal
shortcomings and intrinsic/internal factors. Consistent with
our previous findings [10], PALT helped participants gain
an awareness of their own physical abilities and tolerances.
In effect, this equipped participants with the necessary
knowledge to develop their own strategies to avoid falls
outside the confines of the clinic. In support of our previous
study [10], the current study supports the need for PALT to
incorporate training on how to prevent falls into the
program.

Several limitations in this study are worth considering.
First, the small sample limits generalizations [35]. Further,
limitations of the telephone interviews include reduced
depth of discussions and an absence of visual/non-verbal
communication cues [36, 37]. Recall bias may be a concern
with some interview questions that asked participants to
recall their experiences since leaving the program [38].
Finally, the broad range of topics covered during interviews
may have limited the depth of the responses. Despite these
limitations, this study offers valuable insight into the
experiences of participants after they had completed PALT.
Future research should continue to explore the perspectives
of participants’ to improve rehabilitation programs. Findings
from this study can be used to help to address the various
challenges individuals with SCI face in their daily lives after
completing rehabilitation programs.
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