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STUDY DESIGN: A qualitative study.

OBJECTIVES: To explore participants’, therapists’ and stakeholders’ experiences and perceptions of the trial intervention provided
as part of the Early and Intensive Motor Training Trial for people with Spinal Cord Injury (SCI-MT Trial). The intervention involved
12 h per week of task specific training supplemented with strength training.

SETTINGS: Fifteen spinal injury units across Europe and Australia.

METHODS: Forty semi-structured interviews were conducted including 20 with trial participants, 16 with trial therapists and 4 with
stakeholders. Interview questions were framed around the Implementation Research Logic Model and the interview guide was
developed by the research team. Inductive and deductive thematic analyses were done iteratively. Trustworthiness was ensured
through four criteria (credibility, transferability, dependability and confirmability).

RESULTS: Three themes were identified from these interviews, (i) the trial intervention was well received by participants and
therapists, (ii) there were strengths and challenges to providing the trial intervention according to its key principles, and (iii)
participants, therapists and stakeholders differed in what they felt the trial needed to demonstrate to justify the future rollout of the
trial intervention.

CONCLUSIONS: There were many features of the intervention provided as part of the SCI-MT Trial that both participants and
therapists valued even though the trial results indicated no therapeutic benefit. Consideration should be given to how some of
these features could be better incorporated into usual care to improve patient satisfaction and engagement.
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INTRODUCTION soon after injury [1]. The rationale for conducting the SCI-MT Trial
The Early and Intensive Motor Training Trial for people with Spinal was grounded in evidence of neuroplasticity in animal models and
Cord Injury (SCI) tested the effectiveness of an additional 12 h per in the results of rehabilitation trials in other neurological
week of task-specific training supplemented with strength training conditions [2]. The SCI-MT Trial (n=220) was a multi-centre,
directed at and below the level of injury over a 10-week period pragmatic randomised controlled trial conducted across 15 SCI
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sites in Europe and Australia. The trial intervention was delivered
whilst participants were receiving inpatient rehabilitation. All
participants received their usual inpatient rehabilitation, while
those allocated to the intervention group (n=109) received an
additional 12h per week of training on top of usual inpatient
rehabilitation. The task-specific training components of the
additional training had to follow key principles including active
voluntary muscle contractions, progression of exercises and
structured weekly goal setting [3]. All therapists involved in the
delivery of the additional Motor Training were trained prior to
their involvement in the trial. The exercises were designed by
therapists adhering to the key principles of the trial intervention.
The results of the trial indicated no therapeutic benefit of the
intervention on the primary outcome at 10 weeks (Total Motor
Score, part of the assessment for the International Standards for
Neurological Classification of Spinal Cord Injury) [4], or on any
secondary outcomes at 10 weeks and 6 months. The exception
was a small therapeutic effect on the psychological domain of the
World Health Organisation Quality of Life - brief version
(WHOQOL-BREF) at 10 weeks [2].

As part of the process evaluation conducted alongside the SCI-
MT Trial [5], we conducted interviews to understand participants’,
therapists’ and stakeholders’ experiences and perceptions of the
trial intervention: an additional 12 h of Motor Training per week.
Gaining insight into these perspectives is important for several
reasons, most notably because they may help to explain the trial’s
outcomes. For instance, if participants perceived the intervention
as burdensome or of limited benefit, they may not have fully
engaged [6]. Conversely, if therapists had difficulties delivering
certain elements of the trial intervention, this could have led to
poor intervention fidelity contributing to negative findings [7].
Understanding participants’, therapists’ and stakeholders’ percep-
tions may also provide insights into the one positive finding: the
improvement in the psychological domain of the WHOQOL-BREF
at 10 weeks.

In addition to explaining the trial results, the experiences and
perceptions of participants, therapists and stakeholders provide
insights into how the key principles of the intervention such as
goal setting and use of practice sheets were applied by therapists
and experienced by participants [3]. This understanding can
inform whether elements of the intervention could be incorpo-
rated into usual inpatient rehabilitation to enhance patient
engagement and the overall rehabilitation processes and experi-
ences. Moreover, the acceptability of the SCI-MT Trial intervention
and how it was perceived by participants and therapists may
guide future research by identifying potential challenges to
implementing similar interventions.

In summary, exploring participants’, therapists’, and stake-
holders’ experiences and perceptions of the SCI-MT Trial
intervention provides important context for interpreting the trial’s
negative findings, incorporating useful elements into current
practice, and guiding future research. Therefore, this paper aims to
explore and understand the experiences and perceptions of the
participants, therapists, and stakeholders involved in the SCI-
MT Trial.

METHODS

Data collection

A total of 40 semi-structured interviews were conducted with 20 trial
participants (24 participants were approached from 11 sites), 16 trial
therapists (from 10 sites) and 4 stakeholders. Stakeholders included
representatives/academics from tertiary education institutes, non-hospital-
based organisations and hospitals where the trial was conducted. They
were not directly involved in delivering the intervention. The semi-
structured interviews were based on an interview guide with questions
aimed at exploring interviewees' experiences and perceptions of the trial,
key principles of the trial, and probe issues that may facilitate or hinder the
future roll out of the trial intervention (see Supplementary file for interview
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guide) [5]. As per the United Kingdom Medical Research Council (UK MRC)
guidance for process evaluation, these interviews were conducted and
completed prior to knowing the trial results [8]. All interviews were
conducted in English and done on a one-to-one basis from August 2023 to
December 2024. Written informed consent was obtained from all
interviewees. Interview duration ranged from 20-65 min. Trial therapists
and stakeholders were selected by convenience sampling, with therapists
approached at participating sites and stakeholders contacted through the
research team’s networks. Trial participants were purposively sampled by
age (< 50 years of age vs =50 years of age), level of injury (tetraplegia vs
paraplegia) and trial group allocation (control vs intervention) [5]. Only
participants deemed to have sufficient proficiency in the use of the English
language were included. Participants were interviewed a median (inter-
quartile) of 26 weeks (15-45) after randomisation.

All interviewees provided consent prior to their interviews (see
Tables 1 and 2 for demographic information of interviewees). All interviews
were conducted by one member of the research team (JC) who was also
involved as the trial coordinator. These interviews were recorded and
transcribed verbatim via Microsoft Teams [9]. Another member (LAH)
reviewed all transcripts after each interview and provided timely feedback
and suggestions for future interviews.

Analyses

All qualitative data were managed using NVivo software [10]. Only the
interviews from participants in the intervention group and all stakeholders
and therapists were analysed for this paper. Both inductive and deductive
thematic analyses were used, guided by the Implementation Research
Logic Model to unpack the contextual determinants and mechanisms
through which the intervention produced the observed outcomes (see the
protocol) [5, 11, 12]. Inductive coding allowed additional codes/themes to
be identified from the data including perceptions and attitudes of
interviewees. Four members of the research team conducted qualitative
data analysis. One member of the research team (JC) coded all 40
transcripts. Initial coding of 15 transcripts was done independently by 3
other members of the research team (LAH, JVG and HML). After initial
inductive and deductive coding was completed, each member of the
research team met separately with JC to discuss the 15 transcripts that
were coded independently. During these meetings, codes were reviewed
and re-grouped accordingly. Multiple meetings involving all 4 members
were then convened to iteratively review codes, refine groupings, and
identify sub-themes and themes [13]. Key themes were generated and

Table 1. Demographics of all interviewed participants and participants
in the intervention group.

Interviewed Participants in the
participants intervention group
(n=20) (n=12)

Age (years); median 50 (40-64) 54 (38-68)
(IQR)
Gender (M:F) 18:2 10:2
Age (n)

Over 50 years old 10

Under 50 years 10

old
AIS Classification (n)

A 2

B 0

C 6 4

D 11 6
Level of Injury (n)

Tetraplegia 10 6

Paraplegia 10
Group allocation (n)

Intervention 12 12

group

Control group 8 0
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Table 2. Demographics of therapists and stakeholders.
Therapists Stakeholders
(n=16) (n=4)
Years since qualification 12 (7-18) 26 (20-33)
(years), median (IQR)
Years of experiences 6 (3-16) 19 (14-21)
working in the field of SCI
(years), median (IQR)
Professional background (n)
Physiotherapists 14 3
Occupational therapists 2 -
Nurses = 1
Professional affiliation (n)
Tertiary education sector - 2
Policy stakeholder - 1
Managerial stakeholder - 1

finalised with more discussion involving all 4 research team members.
Reporting in this paper is guided by the consolidated criteria for reporting
qualitative research 32 item checklist [14]. This checklist was used to guide
the research team for conducting and reporting the qualitative data
reported in this paper. To ensure methodological rigour and overall
trustworthiness, we addressed the four established criteria of qualitative
trustworthiness, namely credibility, transferability, dependability and
confirmability [15]. Credibility was established through triangulation of
data with four members of the team coding transcripts. The interviews
were conducted by one member (JC) who also had the role of being the
SCI-MT Trial coordinator. This enabled rapport building with some
therapists (interviewees) involved in delivering the therapy. Dependability
was established through documentation and audit trails from interview
discussions and iterative discussions of codes and themes for transparency.
Confirmability was established through iterative discussions between the
four coders to challenge interpretations and reach consensus on themes.
Transferability was established through the use of a reporting checklist
which included a description of study contexts and participants.

RESULTS

The median (interquartile age) of the participants from the
intervention group who were interviewed was 54 years (38-68)
with a 50:50 split of tetraplegia and paraplegia (see Table 1 for
details). The median (interquartile) years of experience working in
SClI of the therapists and stakeholders were 6 years (3-13) and 19
years (14-21), respectively (see Table 2 for details).

The following three key themes were extracted from the
qualitative data: (i) the trial intervention was well received by
participants and therapists, (ii) there were strengths and
challenges to providing the trial intervention according to its
key principles, and (iii) participants, therapists and stakeholders
differed in what they felt the trial needed to demonstrate to justify
the future rollout of the trial intervention. These key themes are
described in the following sections and exemplary quotes are
presented in the Supplementary File.

Theme 1: high acceptability of additional motor training

Valued the protected one-to-one therapy time

Participants valued many aspects of the intervention but
particularly the one-to-one attention and time they received from
their therapists. They often contrasted this to the type of therapy
they received as part of usual care where therapists typically
manage a couple of patients at the same time in a group setting. A
participant in the intervention group commented:

“I like the fact that...it was very much one-to-one...were getting
a chance to really [to] talk to the person who was doing the
physio and why we’re doing this and what muscle groups were
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working and what the advantage are of doing it. And so that was
really good to be able to do that.” - participant 07 (a person with
paraplegia and < 50 years old).

“[n] a group setting [during usual care], so your main physio
would have other patients that they were seeing...so you get set
off on a task to work on...led to self-manage...but you're always
sort of aware that by keeping them [the therapist] there, you're
keeping them [the therapist] away from another patient...they've
got other patients that they need to be dealing with.” -
participant 07 (a person with paraplegia and < 50 years old).

The therapists also valued the additional one-to-one time they
had with the participants in the intervention group. They felt they
could spend more time planning and discussing goals with
participants. It also enabled them to better individualise their
interventions and progress participants’ exercise programs. One
therapist stated:

“You can push the patients [when] you have that one-to-one
protected time...you know the [patient’s] ability [and can really
kind of] focus in and see [this is] what we're working on.” —
therapist 14 (a therapist with 13 years of SCl experience).

The perceived benefits of the additional time spent with
therapists were commented on in many ways. For example,
participants and therapists both valued the time devoted solely to
improving strength and function at and below the level of injury.
In contrast to usual care, their time did not need to be shared with
other aspects of rehabilitation including equipment prescription,
pain management and education.

“... a lot of it [usual care] is focused on (like) doing activities...
getting in and out of bed and making a transfer, brush your
teeth...we have less time to really focus on the motor training,
like strength training, conditioning, lots of repetitions. We cannot
really offer that in our usual care.” - therapist 02 (a therapist with
15 years of SCI experience).

Participants not only valued the additional one-to-one time
with therapists but they also valued receiving therapy from
different therapists. Different therapists were involved because the
same therapists usually did not deliver usual care and the
additional Motor Training. Participants appreciated the therapists’
different approaches to exercise prescription and training. For
example, a participant stated:

“There was one goal, my walking...getting more opinion(s) [from
the different physiotherapistsjis better...” - participant 09 (a
person with paraplegia and > 50 years old).

Interestingly, the therapists also valued sharing the care of
patients with other therapists. They talked about learning from
each other. For example, one therapist stated:

“It was really nice to have lots of other therapists seeing
[participants] in the evening because they would come up with
different exercises. So it’s like a real collaborative approach...
maybe I've collected exercises from other therapists and use them
with my other patients.” — therapist 15 (a therapist with < 1 year
of SCI experience).

Staying busy and working hard helped many participants stay
motivated

Many participants enjoyed merely being kept busy by the
additional Motor Training. They felt that their busy schedules
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kept them motivated. They also expressed sentiments that
indicated that they felt empowered by doing more for themselves
and being given responsibility to work hard during the additional
Motor Training sessions. Some believed that the additional Motor
Training helped them to cope better with their injuries irrespective
of whether it had any benefit on recovery or functional outcomes.
A quote from an intervention participant illustrated this.

“...I was a lot happier in myself because | was finding that each
day...as it kept going, | was just up, ready [and] eager to go every
morning.” - participant 18 (a person with paraplegia and > 50
years old).

But not all participants felt the same way. Some found the
additional Motor Training too physically demanding and others
reported problems with pain and sleep particularly during the
earlier stages of their trial involvement. Nonetheless, whilst talking
about some of these negative aspects of the additional Motor
Training participants usually finished by talking about a sense of
achievement and accomplishment that gave them satisfaction.
For example, one participant said:

“...the inconvenience was a little price to pay [for] more,
potentially having huge therapy gains and that chance to walk
again or get stronger...It wasn't going to be easy. And | had to
sacrifice some things. But the gains that | got out of it [were]
outweighed any of the negatives” — participant 16 (a person with
paraplegia and < 50 years old).

Participants may have tolerated the extra work associated with
the additional Motor Training because generally they all held
strong beliefs about the therapeutic value of the training. They
reported physical and functional gains that they attributed to the
additional Motor Training. For example:

“Absolutely, [that] definitely helped me...without this programme
[I wouldn't] it was almost impossible...| am more independent. |
can do many things myself.” - participant 09 (a person with
paraplegia and > 50 years old).

This was echoed by a therapist who stated:

“... overall, we see of course that more training results in better
function and | can absolutely see that. And the patient says it as
well.” - therapist 09 (a therapist with 2 years of SCI experience).

Psychological and emotional benefits

Participants also talked about the psychological benefits of the
additional Motor Training as well as its positive effects on their
motivation and general mental health. For example, one
participant stated:

“So those [extra] training sessions occupied most of my daily time.
Makes me work on something which means | don’t have time [to]
be frustrated about my condition...I feel that these two months
and a half, they passed so fast...It's a good point to maintain the
psychological health.” — participant 11 (a person with tetraplegia
and < 50 years old).

Some of the therapists also pointed to a possible psychological
benefit. For example:

“Psychological benefit for the patients that people know they've
given 110% into their training and so they know they've
potentially reached the maximum capacity that they felt really
good about that.” — therapist 15 (a therapist with < 1 year of SCI
experience).
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Overwhelmingly, participants expressed thanks and apprecia-
tion for being provided the additional Motor Training and being
part of the SCI-MT Trial. Some of them described how lucky they
felt being allocated into the intervention group. They felt this was
a unique opportunity to do more for themselves during their
rehabilitation. This was commonly perceived by participants in the
intervention group despite no prior knowledge or beliefs about
the possible therapeutic effect of the extra training. The quote
shown here illustrates this perception.

“l was just so happy with it...it just gave me so much more
confidence...at the end of the day | was feeling absolutely
exhausted, but the next day | was feeling so much brighter and so
much eager to keep going. | found that if | didn't have it, | think |
wouldn't be as far as | am today...giving me the opportunity to
do this study.” - participant 18 (a person with paraplegia
and > 50 years old).

Theme 2: Implementation strengths and challenges

Goal-setting as a motivating and challenging process

There were many key principles that therapists needed to adhere
to when providing the additional Motor Training. For example, the
training needed to be based on weekly (short-term) goals that
were set by the participants with the guidance of their treating
therapists during the trial period. Therapists and participants
collaborated together to set goals following the SMART principles
of goal setting [3]. These principles require goals to be Specific,
Measurable, Attainable, Realistic and Timebound [3]. These weekly
goals aimed to help participants to achieve their 10-week and
6-month (long-term) goals that were set during their initial
assessments [1]. Participants often referred to this key principle
and expressed varying opinions about the success of the goal-
setting process. Some enjoyed setting their weekly goals because
they strived to achieve them and found it motivating when they
did. This is exemplified by this comment:

“...made me determined to achieve the goals...I wouldn't give up
till | did achieve that goal before we moved onto another...it was
great. Great motivation.”- participant 14 (a person with
tetraplegia and > 50 years old).

Others specifically talked about the need to have the weekly
goals in addition to the long-term goals. For example, one
participant said:

“Let’s say | think it suits my personality...all these smaller goals,
they build upon each other and at some point...you may be able
to reach this far out [long-term] goal. Whereas if you immediately
specify this far out [long-term] goal .... and then if you don't
reach that goal ... you deprive yourself of all these smaller
success moments and then you might be very disappointed at
some point that you then don'’t reach that goal.” - participant 06
(a person with paraplegia and < 50 years old).

The therapists also found it motivating for them to have specific
goals that their participants had prioritised and were working
towards. They talked about a sense of reward and satisfaction
seeing participants improve and achieve their goals. Some found
that this was more the case than during usual practice because
they had so much one-to-one time with participants which
enabled them to devote more time to the goal setting process.
They felt a greater sense of continuity of care. This quote from a
therapist exemplifies this sentiment:

“[The participant] wanted to play [the] piano...we set him up

behind the piano with electrical stimulation and he had to hit
[the] keyboard...at the end of the ten weeks, we really got [like]
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his goal. And that was really fun... keepling] those ten-week
goals at least in mind really help[ed] to breakdown what you
needed for that goal and that’s what we're going to focus on.” -
therapist 02 (a therapist with 15 years of SCI experience).

While setting goals was largely valued by participants and
therapists, some therapists noticed that participants felt sad or
disappointed if they did not achieve a goal. For example, a
therapist stated:

“It's always good to have at least a couple [of goals] that are
attainable so that they [the participants] don’t get disheart-
ened.”- therapist 18 (a therapist with 2 years of SCI experience).

When asked how this was addressed, some therapists provided
examples of how they modified or reviewed the weekly goals and
made them less ambitious and more achievable.

“...we maybe set the bar a little lower. So she [a participant]could
achieve it and keep the motivation and yeah be able to finish the
10 weeks.” — therapist 09 (a therapist with 2 years of SCI
experience).

Therapists also expressed difficulties setting weekly goals for
participants that were very weak and unlikely to make notable
improvements over the course of a week. For example, therapists
stated:

“I think what the therapists had difficulties with goal setting. It
was during the time when the patients if they only had very, very
few muscle that were in the voluntary contraction below the level
of injury.” — therapist 01 (a therapist with 11 years of SCl
experience).

Practice sheets as facilitators for progression and fidelity

In addition to setting goals, therapists were asked to use practice
sheets in which they recorded the details of every exercise a
participant performed that reflected the dosage and intensity of
practice [3]. The sheets also documented weekly goals and the
set-up and equipment used for each exercise, and therapists
reviewed them with participants during sessions. Their primary
purpose was to support therapists in setting highly specific targets
for each exercise based on what the participant had done
previously. Therapists commented on the usefulness of the
practice sheets for this specific purpose.

“We talk[ed] about the repetitions. | go to the patient, and | say
to him - today we do 20 times for four reps. | talk with the
patient about the exercise, the repetition, the rests and the
exercise.” - therapist 05 (a therapist with 6 years of SCl
experience).

In addition, they also talked about how the practice sheets
enabled them to better communicate with other therapists
delivering the extra training and coordinate a participant’s therapy.

“We have several [therapists] across the week. Well, it's a good
way to hand over to another therapist to see what, how many,
what the dosage was done last time for a particular exercise.” -
therapist 03 (a therapist with 25 years of SCl experience).

And the therapists were clearly using the practice sheets to
review participants’ weekly goals, monitor participants’ progress
and adjust the difficulty of exercises as participants improved.

“...s0 that’s very informative for me to see what has been
working on, what has been the focus and how many repetitions
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could you take there. Maybe we can do more today. We try to
progress it during the week...I think they find it very motivating
actually.” - therapist 09 (a therapist with 2 years of SCl
experience).

Therapists also liked to use the practice sheets to demonstrate
progress and improvement to participants. They found that this
helped maintain their own motivation as well as that of the
participants. The quotes from therapists showed why they valued
the use of practice sheets.

“...we actually use [practice sheets] for...a lot is taking
[participants] back a few weeks and showing them what they
were doing a few weeks ago in comparison to where they’re at
now...that's how much progress you've made and ...we might
use things to then go on to set the goal.” — therapist 11 (a
therapist with 19 years of SCI experience).

There were many other key principles of task-specific training
underpinning the additional Motor Training apart from goal
setting and the use of practice sheets [3]. These included ensuring
participants repeatedly practiced attempts at movements that
were challenging for them, and the therapists focused on
providing clear feedback, instructions and demonstration. Each
exercise needed to be linked to participants’ goals and targets
needed to be set for each exercise each day. Adherence to some
of these principles were demonstrated through statements like
this:

“...maybe in the second week | can try to propose [new exercises
in] because | know the [participants] and [participants’] condition
better....to propose several exercises. So [yeah], there is a lot of
repetition, but there is also a lot of variability.” — therapist 06 (a
therapist with 5 years of SCl experience).

Feasibility and suitability of additional motor training for
participants

Therapists also talked about the challenges of providing enough
variety in participants’ exercise programs while ensuring repeti-
tious practice. For example, they stated:

“But it’s also thinking how do | achieve this in a different [way]...
can | achieve the same activity but just mix it up a bit for the
participants so that they don't feel like they’re having to do the
same exercises all the time.” — therapist 14 (a therapist with 13
years of SCI experience).

Some therapists expressed frustration and/or challenges in
providing 12 h of additional Motor Training for those who were
very weak with limited mobility. Some even said they found
treating these participants less rewarding. They spoke of primarily
being able to focus on strength training rather than task-specific
training because the participants were so limited in what they
could do. An example from a therapist:

“...when the [participant] was getting a bit sick of the [exercises],
you know potentially it’s a little bit monotonous at times if you go
through 4 h straight, even if you’re mixing up exercises as it can
get a little bit boring.” — therapist 03 (a therapist with 25 years of
SCI experience).

The SCI-MT Trial intervention was provided soon after
participants were deemed medically stable and were able to
tolerate 12h per week of extra training for 10 weeks. Some
therapists expressed a belief that this intensive training would not
be suitable or tolerated by all people undergoing SCI rehabilita-
tion. Quotes from therapists showed that they believed that the
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intervention was best suited to those who were young, motivated
and not in extreme psychological or emotional distress.

“...it depends a bit in the patient...the age and comorbidity and
everything. I'm just thinking if some patients, maybe the older
ones or the ones struggling with the fatigue and maybe a bit
much to have 12 more hours in a week...those with pain and so
on, but need to adjust training anyways.” - therapist 10 (a
therapist with 3 years of SCI experience).

This resonated with participants who also believed this extra
training did not suit everyone in their SCl rehabilitation units.

“...I found that their [other patients’] attitude(s) was they just
didn't want to do anything because they were perhaps [you
know] slightly depressed, maybe in denial, maybe angry. And the
last thing they really want to do is spend all day trying to do
physical activities...whilst struggling to, you know, process,
everything was going on...I don't think everyone would be able
to do it just because of where they were mentally...the mental
challenge is a lot for a lot of people.” - participant 02 (a person
with tetraplegia and < 50 years old).

However, some participants did not believe age or level of
motivation would influence patients’ abilities to participate in the
extra training and thought everyone should be provided the
option of the additional Motor Training after the completion of
the trial. They felt the enjoyment they had experienced along with
the therapeutic benefits were valuable and this opportunity
should be provided to all.

“... you sort of have to offer it [the intervention] to everybody
because it would be unfair not to.” — therapist 12 (a therapist
with < 1 year of SCI experience).

Theme 3: Contrasting perspectives for future rollout of the
trial intervention

The participants, therapists and stakeholders/policy makers held
contrasting views on the evidence needed to justify the future
rollout of the trial intervention. Therapists and stakeholders/policy
makers prioritised the economic case for the intervention. They
felt that it was not sufficient for the trial to merely demonstrate
improved quality of life or function. They felt strongly that the trial
(or future work) needed to demonstrate a positive impact at the
health system level such as decreased length of stay, decreased
long-term care needs or increased future employment rates at the
system level. The quote here illustrated this point of view.

“You need to have very clear like the study results would need to
be...not just convincing, like, very convincing, like 50% of the
patients who patrticipated in the study had their care hours
reduced by half or had their dependency reduced by half or their
mobility improved by 50%.” - stakeholder 02

Therapists’ and stakeholders’ were also conscious of the
demands of the additional Motor Training both on the partici-
pants as well as them and the healthcare system. They inferred
that the therapeutic benefits need to be evident to justify the
practical challenges of changing usual care. Not surprisingly,
generally the participants were less concerned about the results of
the trial as justification for the trial intervention’s value. Many
thought everyone should be provided with the opportunity to
receive the additional Motor Training. Most participants felt
strongly that the extra training improved their general wellbeing
and function, and had psychological benefits. They felt any gain to
them justified their efforts and sacrifices in terms of loss of time
spent with family and friends. To them their top priority was to
gain as much improvement in their ability and function whilst
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receiving their inpatient rehabilitation. They also expressed
concern that the trial outcomes did not capture all the possible
benefits. This intervention participant summed up his/her
experiences when he/she stated:

“I think it’s a good thing that [the trial] is being done. Certainly [I]
hope that it results in additional time...I'm not sure that the sort
of the mental health effects of being in a trial or having
additional therapy and keeping people busy is factored in.” —
participant 13 (a person with tetraplegia and > 50 years old).

DISCUSSION

The findings presented in this paper provide insights into
experiences and perceptions of participants, therapists, and
stakeholders regarding the additional Motor Training delivered
as part of the SCI-MT Trial. These interviews were conducted as
part of the process evaluation run alongside the trial. They were
conducted prior to the completion of the trial and without
knowledge of the trial results. It is important to consider whether
any of the identified themes provide insight as to why no
treatment effect was observed for total motor score or other
measures of function, mobility, and quality of life. In addition,
whether the qualitative findings may offer any insights into the
one positive result—the improvement observed in the psycholo-
gical domain of the WHOQOL-BREF.

Despite the findings of the SCI-MT Trial, the interviews revealed
valuable insights into approaches that could enhance future care.
Participants clearly valued one-to-one therapy and were less
enthusiastic about sharing therapists with other participants
during the same session, as sometimes occurs in usual care
[16, 17]. Both therapists and participants expressed a desire for
dedicated time each week focused on regaining movement in
muscles below the level of injury. They noted that usual care often
involves managing equipment or addressing other issues, leaving
limited time for this type of targeted therapy. Interestingly, both
groups also identified benefits in having multiple therapists treat
the same participant over the course of the trial - contrary to the
common assumption that patients prefer a single consistent
therapist and that therapists dislike sharing patient care [18]. The
advantages and disadvantages of this approach are likely to be
influenced by the personalities, skills, and attitudes of the
individuals involved as well as the structure of the SCI unit. These
insights suggest that inpatient SCI rehabilitation programs may
benefit from restructuring usual care to provide dedicated time to
focus on muscles below the level of injury and from allowing
multiple therapists to treat the same patient provided clear
communication systems are in place. These are some suggestions
that can extend beyond the SCI-MT Trial and may inform how
other SCI units and inpatient rehabilitation programs structure
their usual care.

There was no indication from participants’ or therapists’
interviews that the intervention was perceived as burdensome,
poorly tolerated or not delivered as intended: any of which could
have contributed to the trial's negative results. Although some
participants reported experiencing fatigue, none described miss-
ing sessions or being unable to fully engage in therapy. Therapists
noted that providing 12h of additional Motor Training was
particularly challenging for participants with extensive paralysis, as
these individuals were limited in what they could actively do
during therapy sessions. This may have limited therapists’ ability
to provide 12 h per week of additional Motor Training for these
participants, as specified in the trial protocol, and thereby
potentially reducing the overall treatment effect. This aligns with
results from our quantitative data indicating that not all
participants received the full 12h of additional Motor Training
per week [2].
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Several findings from the interviews may help explain the
improvement observed in the psychological domain of the
WHOQOL-BREF. Participants frequently described a sense of
satisfaction from working hard in therapy, and expressed feeling
fortunate to have access to an intervention not available to
everyone [19, 20]. The increase in psychological well-being could
also reflect the undivided attention participants received from
dedicated therapists for 12 h each week which participants clearly
valued [17, 20]. This, combined with the structure provided by
clear, achievable, person-centred and individualised weekly goals,
may have contributed to a sense of motivation and accomplish-
ment [21, 22]. This reflects the importance of person-centred care
with individualised goals during rehabilitation, consistent with
current literature [23, 24]. Participants also suggested that being
kept busy, receiving regular feedback and the intensive exercise
itself could have positively influenced their mood perhaps
through increased endorphin release [19]. Although these
explanations are plausible, delivering additional Motor Training
to all patients would be resource-intensive. Alternative strategies
such as recreational therapy, music and relaxation therapy may
achieve similar psychological benefits [25-27].

The interviews highlighted that participants, therapists, and
stakeholders had different perspectives on what they thought the
trial results needed to capture. For example, participants were
equally focused on the possible physical benefits of the
intervention as they were on their general feelings of wellbeing
and the need to have a busy schedule and to be satisfied with the
rehabilitation process. In contrast, therapists were more attuned to
the practical challenges of providing such intensive training to all
patients within existing healthcare systems. Stakeholders primarily
focused on the possible cost-benefit of the intervention and
tangible system-level benefits such as reduced hospital stays,
decreased long-term care needs, or increased return to work. The
stakeholders’ perspectives were clearly driven by financial and
resource considerations. Together, the different perspectives of
the participants, therapists, and stakeholders provide insights for
future trialists as to the different values that need to be captured
in any trial of this kind.

This study had both strengths and weaknesses. The primary
strength was its rigorous methodology; we followed a detailed
protocol for the process evaluation and wrote an interview guide
with clearly stated aims. Some researchers might argue that the
interviews designed to inform interpretation of trial results should
be conducted after the trial results are known. However, we
conducted all interviews as part of the process evaluation, so it
was important that they were completed before the SCI-MT Trial
results were known, allowing interviewees to reflect on their
recent experiences. The interviews and most of the coding were
completed prior to knowledge of the trial results, reducing
potential bias. We acknowledged that some participants were
interviewed while still involved in the trial and some were not. This
variation may have influenced participants’ perceptions.. However,
conducting all interviews before the trial results were known
ensured participants’ reflections were not influence by knowledge
of the trial results. We also included a diverse range of
participants, therapists, and stakeholders from multiple trial sites
increasing the breadth of perspectives. Trustworthiness of these
findings was enhanced through several strategies addressing
credibility, dependability, confirmability and transferability [15]. A
key limitation was that a single individual, who was very involved
in all aspects of the trial, conducted all interviews. While her
involvement provided her with extensive knowledge of trial
procedures and hospital physiotherapy practices, which allowed
for appropriate and insightful probing, it may also have
introduced bias. As a physiotherapist, she inevitably held her
own views about what does and does not work, which may have
influenced both the interviews and the coding process. The other
limitation was that we were unable to interview participants from
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4 European sites due to language barriers. Including participants
from all sites would have provided greater diversity of
perspectives.

In summary, this study provides valuable insights into
participants’, therapists’, and stakeholders’ experiences of the
intervention that aid interpretation of the trial results and may
inform future practice. The negative findings of the SCI-MT Trial
were not due to poor adherence or tolerance of the trial
intervention. Both therapists and participants valued and appre-
ciated the additional Motor Training. The findings underscore the
importance of one-to-one therapy, structured goal-setting, and
adequate therapy time to target movement below the level of
injury, as well as the potential psychological benefits of intensive,
personalised therapy. Taken together, these insights suggest that
while widespread rollout of additional Motor Training may not be
warranted based solely on the trial outcomes, specific elements of
the intervention could be incorporated into usual care to enhance
patient experience and engagement. Implementing these
changes will require further work to evaluate the feasibility,
benefits, and potential challenges of each element deemed
valuable.

REFLEXIVITY STATEMENT

Our research team consists of academics and clinicians in the SCI
field. Collectively, we bring a mix of experiences in conducting
quantitative and qualitative research, as well as in the clinical
management of people with SCIl. The interviews were conducted
as part of the process evaluation and took place over the course of
the trial, prior to knowledge of the results. This timing allowed us
to approach interviewees in a neutral and impartial way. To further
minimise the influence of our own beliefs and assumptions, two
team members reviewed the transcripts after each interview to
reflect on the conduct of future interviews in an attempt to
minimise the effect of our own biases. We have no conflict of
interests with interviewees or with staff at the trial sites.

DATA AVAILABILITY

Data are available upon reasonable request. Deidentified participant data may be
accessed by researchers who provide a methodological proposal directed to the
corresponding author, LAH. Approval for data access will be granted on a case-by-
case basis at the discretion of the principal investigator, LAH. The data will be
accessible from the date of this article’s publication and will be available for a period
of 5 years thereafter.

REFERENCES

1. Harvey LA, Glinsky JV, Chu J, Herbert RD, Liu H, Jan S, et al. Early and intensive
motor training to enhance neurological recovery in people with spinal cord
injury: trial protocol. Spinal Cord. 2023;61:521-7.

2. Glinsky JV, Chu J, Rimmer C, Roberts S, Scivoletto G, Tamburella F, et al. Safety
and efficacy of intensive task-specific training in people with recent spinal cord
injury: a phase 3, pragmatic, randomised, assessor-blinded, superiority trial.
Lancet Neurol. 2026;25:234-44.

3. Ben M, Glinsky JV, Spooren Al, Roberts S, Chen LW, Denis S, et al. Early and
intensive motor training trial for people with spinal cord injuries: description of
the intervention. Spinal Cord. 2023;61:600-7.

4. ASIA and ISCoS International Standards Committee. The 2019 revision of the
international standards for neurological classification of spinal cord injury
(ISNCSCI)-what's new? Spinal Cord. 2019;57:815-7.

5. Chu J, Glinsky JV, Liu H, Ben M, Spooren Al, Roberts S, et al. Early and Intensive
Motor Training for people with spinal cord injuries (the SCI-MT Trial): protocol of
the process evaluation. BMJ Open. 2023;13:072219.

6. Naidoo N, Nguyen VT, Ravaud P, Young B, Amiel P, Schanté D, et al. The research
burden of randomized controlled trial participation: a systematic thematic
synthesis of qualitative evidence. BMC Med. 2020;18:6.

7. Armijo-Olivo S, Mohamad N, Sobral de Oliveira-Souza Al, de Castro-Carletti EM,
Ballenberger N, Fuentes J. Performance, detection, contamination, compliance,
and cointervention biases in rehabilitation research: what are they and how can

SPRINGER NATURE



J. Chu et al.

they affect the results of randomized controlled trials? Basic information for
junior researchers and clinicians. Am J Phys Med Rehabil. 2022;101:864-78.

8. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: medical research council guidance. BMJ.
2015;350:h1258.

9. Microsoft Corporation. Microsoft Teams (version 2025).

10. QSR International Pty Ltd. (2020) NVIVO (realeased in March 2020). https://www.
gsrinternational.com/nvivo-qualitative-data-analysis-software/home.

11. Smith JD, Li DH, Rafferty MR. The implementation research logic model: a method
for planning, executing, reporting, and synthesizing implementation projects.
Implement Sci. 2020;15:84-95.

12. Braun V, Clarke V. One size fits all? What counts as quality practice in (reflexive)
thematic analysis? Qualitative Res Psychol. 2021;18:328-52.

13. Braun V, Clarke V Thematic analysis: a practical guide. London: Sage; 2021.

14. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J Qual
Health Care. 2007;19:349-57.

15. Ahmed SK. The pillars of trustworthiness in qualitative research. J Medicine,
Surgery, Public Health. 2024;2:100051.

16. Adam MD, Ness DK, Hollman JH. Physical therapy provider continuity predicts
functional improvements in inpatient rehabilitation. J Neurol Phys Ther.
2023;47:91-98.

17. Medina-Mirapeix F, Oliveira-Sousa SL, Escolar-Reina P, Sobral-Ferreira M, Lillo-
Navarro MC, Collins SM. Continuity of care in hospital rehabilitation services: a
qualitative insight from inpatients’ experience. Braz J Phys Ther. 2017;21:85-91.

18. Platano D, Tedeschi R, Tonini G, Capone S, Morri M, Magli AQ, et al. Is the continuity
of the therapist-patient relationship relevant for the discharge outcome in ortho-
paedic physical rehabilitation? Musculoskelet Surg. 2025;109:195-9.

19. Ponzano M, Buren R, Adams NT, Jun J, Jetha A, Mack DE, et al. Effect of exercise
on mental health and health-related quality of life in adults with spinal cord
injury: a systematic review and meta-analysis. Arch Phys Med Rehabil.
2024;105:2350-61.

20. Simpson B, Villeneuve M, Clifton S. Exploring well-being services from the per-
spective of people with SCI: a scoping review of qualitative research. Int J Qual
Stud Health Well-being. 2021;16:1986922.

21. Maribo T, Jensen CM, Madsen LS, Handberg C. Experiences with and perspectives
on goal setting in spinal cord injury rehabilitation: a systematic review of quali-
tative studies. Spinal Cord. 2020;58:949-58.

22. @rtenblad L, Maribo T, Quistgaard B, Madsen E, Handberg C. Goal-Setting in
clinical practice: a study of health-care professionals’ perspectives in outpatient
multidisciplinary rehabilitation of patients with spinal cord injury. Disabil Rehabil.
2023;45:3330-41.

23. Melin J, Nordin A, Feldthusen C, Danielsson L. Goal-setting in physiotherapy:
exploring a person-centered perspective. Physiother Theory Pract.
2021;37:863-80.

24. Wijma AJ, Bletterman AN, Clark JR, Vervoort S, Beetsma A, Keizer D, et al. Patient-
centeredness in physiotherapy: what does it entail? A systematic review of
qualitative studies. Physiother Theory Pract. 2017;33:825-40.

25. Cahow C, Gassaway J, Rider C, Joyce JP, Bogenschutz A, Edens K, et al. Rela-
tionship of therapeutic recreation inpatient rehabilitation interventions and
patient characteristics to outcomes following spinal cord injury: the SCIRehab
project. J Spinal Cord Med. 2012;35:547-64.

26. Mercier LJ, Grant C, Langelier DM, Plamondon S. Scoping review of music therapy
and music interventions in spinal cord injury. Disabil Rehabil. 2023;45:1736-49.

27. Wood C, Cutshall SM, Lawson DK, Ochtrup HM, Henning NB, Larsen BE, et al.
Music therapy for anxiety and pain after spinal cord injury: a pilot study. Glob Adv
Health Med. 2021;10:1-8.

ACKNOWLEDGEMENTS
The authors would like to acknowledge the assistance of all participants and
clinicians from the involved 15 sites across Europe and Australia.

SPRINGER NATURE

AUTHOR CONTRIBUTIONS

LAH, JVG, JC, MB and KET were responsible for overall trial design, day-to-day overall
trial management and intervention development. JC, JVG, HML and LAH were
responsible for the design of the process evaluation protocol, and the first draft of
this manuscript. SR, CR, FT, CL, SD, LWC, DR, VJ, JvdL, CvL-G, MM, EJG, SP, CB, KO, LVR,
GS, AIS and JMS were responsible for the sites. JVG, LAH, AlS, GS were responsible for
securing funding. All authors have read and approved the final manuscript.

FUNDING

This project received funding from New South Wales Ministry of Health, Australia
(grant number: N/A) and Wings for Life — Spinal Cord Research Foundation, Austria
(grant number: N/A). Financial support from: New South Wales Ministry of Health,
Australia and Wings for Life -Spinal Cord Research Foundation, Austria. Open Access
funding enabled and organized by CAUL and its Member Institutions.

COMPETING INTERESTS

The author declare no competing interests.

STATEMENT OF ETHICS

Ethical approval has been obtained from the ethics committees representing the
Northern Sydney Local Health District (for the Australia sites, 2020/ETH02540),
Fondazione Santa Lucia IRCCS (for the Italian site; Prot. CE/PROG.928), Medical Ethics
Committee of Maxima Medical Centre, Veldhoven (for the Adelante site and De
Hoogstraat Rehabilitation Site in The Netherlands: CCMO code: NL78377.015.21), the
Regional Committee for Medical Research Ethics South East Norway (for the
Norwegian site, 278129), Yorkshire and The Humber - Bradford Leeds Research Ethics
Committee (for the UK sites: 21/YH/0306) and Ethische Commissie Onderzoek UZ/
KULeuven (for the Belgium sites: S65931). We certify that all applicable institutional
and governmental regulations concerning the ethical use of human volunteers were
followed during the course of this research.

ADDITIONAL INFORMATION

Supplementary information The online version contains supplementary material
available at https://doi.org/10.1038/541393-026-01256-4.

Correspondence and requests for materials should be addressed to Lisa A. Harvey.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons

BY Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2026

Spinal Cord



