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Abstract: Background: Therapeutic climbing (TC) has emerged as a prospective rehabilitation approach for
individuals with Multiple Sclerosis (MS). Existing literature primarily focuses on the physical and
psychological benefits of TC across diverse populations but is limited concerning its application and efficacy
for patients with MS. Objectives: This study aimed to delineate the experiences, effects, and perceptions of
both individuals with MS and therapists regarding TC, highlighting the potential benefits and challenges of
this therapeutic approach. Methods: Using a qualitative design, structured interviews were conducted with
patients living with MS (N=5) and therapists (N=7) involved in TC sessions at a rehabilitation facility. The
interviews were recorded, transcribed verbatim, and subjected to thematic qualitative text analysis. Results:
Our analysis resulted in the identification of five main categories: (1) motivational factors, (2) training
conditions, (3) training content, (4) observed effects, and (5) safety protocols. Findings primarily centred
around the motivational aspects of TC. Participants consistently reported experiencing feelings of
accomplishment, success, enjoyment, and increased self-confidence. Furthermore, TC was often perceived as a
comprehensive intervention, addressing endurance, strength, flexibility, neuromotor functions, cognition, and
mental health while having a low-risk profile. However, due to the demanding nature of TC, careful fatigue
management is crucial. This entails personalized intensity adjustments during sessions and coordinating TC
with other physically demanding therapies when implementing TC within a rehabilitation environment.
Conclusions: TC shows promise within MS rehabilitation and can be considered safe under certain
framework conditions. This research sheds light on its potential benefits, facilitators and barriers
and provides insights for practical integration into rehabilitation programmes.

Keywords: multiple sclerosis; therapeutic climbing; motivation; training conditions;
neurorehabilitation; qualitative research

1. Introduction

Multiple sclerosis (MS), also known as encephalomyelitis disseminata, is an inflammatory
neurodegenerative disease affecting the central nervous system, which includes the brain and spinal
cord [1,2]. This chronic autoimmune condition typically manifests early [3], frequently resulting in
long-term disabilities and diminished social participation [4,5], as well as cognitive impairments and
concentration problems [6,7]. The symptoms of MS can be managed through medications and non-
drug therapies, such as physiotherapy, occupational therapy, speech therapy, psychotherapy,
neuropsychological therapy, and psychosocial care [8]. Therapeutic climbing (TC) is one specific
approach to treating patients with MS that involves non-cyclical whole-body movements, integrating
elements of strength and endurance training [9,10]. Nonetheless, a standardized definition for TC
remains elusive, as it can vary from bouldering without a safety rope to tailored exercise regimens
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and rope climbing [9,11-13]. While its initial use was in orthopaedics, TC has subsequently expanded
to the fields of neurology, psychiatry, and psychology [12].

Numerous studies have highlighted the benefits of climbing on healthy individuals, citing
improvements in balance, coordination, core stability, mobility, and muscle strength while carrying
minimal risk of injury [14-17]. Further, a systematic [18] and a narrative review [12] underscored the
potential of TC to alleviate MS symptoms, enhancing physical fitness, fatigue management, self-
efficacy, and overall quality of life. Delving deeper into specific studies, a randomized controlled trial
with 20 participants compared sport climbing, using a belt and a top rope system, to yoga [19]. After
ten weeks, participants in the climbing group observed a 25% decrease in the severity of their
reported disabilities and a 33% decline in fatigue levels. Another RCT (n=27) found a positive impact
on fatigue after two hours of TC weekly over six months [13]. It is worth noting that no research on
TC and its utilization for people with MS was identified in the rehabilitation setting. Therefore, there
is a significant gap in comprehensive research addressing TC benefits and challenges for patients
with MS in rehabilitation settings.

In response to this need, our study focused on gathering detailed experiences related to TC for
patients with MS within a rehabilitation environment. We examined various facets, including
motivational factors, necessary training conditions, observed effects, and safety protocols. Thus,
barriers and facilitators towards the relatively novel intervention of TC should be uncovered. From
the perspectives of both patients and therapists, we aimed to understand how and why certain
elements hinder or promote the use of TC. This inclusion is crucial as it will provide insights into
what is needed to optimize the therapeutic efficacy of TC.

2. Materials and methods

2.1. Study design

Adopting a qualitative research methodology, this manuscript is written according to the
COREQ guidelines [20]. This study was performed at a rehabilitation facility in Vienna holding 147
inpatient and 30 outpatient therapy places specializing in neurological and neuropsychological
rehabilitation [21]. The primary aim of this facility is to either restore or sustain patients' functional
and performance abilities through maintaining an integrated multidisciplinary approach, with a
team comprising physiotherapists, training therapists, dieticians, occupational therapists, speech
therapists, neuropsychologists, orthoptists, nursing staff providing bedside therapeutic
interventions, and neurologists. While TC is recognized as a standard intervention within the
rehabilitation framework, its application is tailored to individual patients based on specific goal
setting, indications, and contraindications. Sessions, typically lasting 25 minutes, are conducted 2 to
3 times weekly. During each session, two patients engage in climbing activities on two neighbouring
boulder walls, each spanning a height of 2.5 meters. One therapist diligently oversees the activities
throughout these sessions to ensure appropriate patient safety and guidance.

During this study, we used several techniques to meet the primary quality criteria regarding the
trustworthiness of our qualitative data. In terms of credibility, we sought peer debriefing from
colleagues experienced in qualitative research to provide us with their external perspectives to
validate our interpretations. To enhance the dependability of the data, we maintained an audit trail
in the form of a detailed record of our research process. We ensured consistency in our data collection
methods through predetermined protocols. For confirmability, we strengthened our team's
reflexivity through regular discussions to acknowledge and mitigate our biases. Finally, we
contextualized our findings and interpretations in this work to allow transferability to other settings
[22].

2.2. Participants

Two groups of participants were included, namely patients with MS and therapists working
with them. To ensure representability, all potential participants at the rehabilitation facility were
asked face-to-face if they wanted to take part in the study. From April 25t 2022, to July 21st 2022, all


https://doi.org/10.20944/preprints202311.1214.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 November 2023 doi:10.20944/preprints202311.1214.v1

patients and therapists who met the eligibility criteria were invited to participate in qualitative
interviews. The inclusion and exclusion criteria were established as follows. Patients had to be (1)
diagnosed with MS according to ICD-10 (code: G35) [1], (2) aged 218 years, (3) undergoing
rehabilitation at the facility where the research was conducted, (4) assigned to TC, and (5) providing
informed consent. Patients who did not possess sufficient knowledge of the German language were
excluded. Therapists were required to be (1) sports teachers or sports scientists working at the
rehabilitation facility, (2) possessing a minimum of one year of practical experience in TC with
patients with MS, and (3) providing informed consent.

2.3. Data collection

To gather individuals' subjective experiences, feelings, perspectives, and attitudes, two group-
specific sets of semi-structured in-depth interview guidelines were employed for patients and
therapists (see Appendix 1 for the full interview guidelines) [23]. For both groups, interview
guidelines comprised training modalities, motivational aspects, subjective effects, safety
considerations, and applicability of the therapeutic approach, with group-specific sub-questions.
Additionally, therapists were asked about criteria that would lead to the exclusion of patients from
TC. Both interview guidelines were pretested with a medical professional experienced in sport
climbing and slightly adapted, subsequently. Furthermore, interview schedules were refined in
comprehensive discussion rounds between researchers after each interview. Due to a lack of time and
resources, we opted against a repeat-interview design.

All interviews were conducted individually and face-to-face at the premises of the rehabilitation
facility by one physiotherapist (Eva Reiter). When this study was undertaken, she was an active
physiotherapist at the rehabilitation facility, accumulating five years of professional experience.
Before the study commenced, no previous relationship existed between her and the included patients.
Participants were informed of the interviewer’s professional role within the rehabilitation facility and
the research objectives before their interview. Patient interviews were scheduled at the earliest in the
second week of their rehabilitation, ascertaining they had acquired sufficient experience with TC.
Therapists were interviewed during their available working hours, ensuring they had a one-hour
window without any patients. Interviews lasted between 24 and 36 minutes, and field notes were
made during or after every interview. Interview transcripts were not returned to participants for
further comments or corrections.

In addition to the interviews, patients’ age, sex, duration of illness, and the Expanded Disability
Status Scale (EDSS) were collected. The EDSS is a scale ranging from 0 to 10 that provides information
on the individual level of disability, with higher values indicating more severe impairments [24].
People scoring between 1.0 and 4.5 have a high degree of ambulatory ability, whereas those scoring
between 5.0 and 9.5 experience a decline in their ambulatory ability. Additional information collected
from therapists includes sex, years of work and TC experience.

2.4. Data analysis

The interviews were audio-recorded, manually transcribed and analysed using thematic
qualitative text analysis following Kuckartz's methodology [25]. Initially, two researchers separately
coded data collected from patients and therapists by assigning relevant text sequences to major codes
derived from the two interview guidelines. This deductive approach yielded two group-specific code
sets that were refined and expanded in the process. Iteratively comparing and contrasting the
tentative codes with the original transcripts enhanced the precision and explanatory capacity of the
subsequent inductive text analysis. Based on the collected interview material, the two researchers
inductively adapted and synthesized the initial code sets, which resulted in six main categories with
corresponding subcategories in a single code set (Figure 1). In order to reach a consensus during the
process, the two coding researchers employed a systematic and iterative approach with regular in-
person or online meetings to discuss their individual progress and coding decisions, resulting in a
shared codebook. If a disagreement between coders occurred, triangulation was maintained by
introducing a third independent researcher from the study team to review and mediate these
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discrepancies independently. Participants were not further involved in this stage. Both the
transcription and coding were conducted software-aided utilizing MAXQDA 2022.

Patients with MS
(n=30)

Therapists
(n=14)

A 4

TC prescribed
(n=6)

TC not prescribed
(n=24)

h 4

h 4

Giving TC lessons
(n=8)

h 4

Included patients
(n=5)

Not willing to participate
(n=1)

Not giving TC lessons
(n=6)

h 4

Included therapists
(n=7)

Not willing to participate
(n=1)

Figure 1. Flowchart of participants.

2.5. Ethical considerations

The Ethics Committee of the University for Continuing Education Krems granted ethical
approval for this study (EK GZ 08/2021-2024). Participants provided informed consent both in verbal
and written form prior to the initial interview session. The interview transcripts were pseudonymised
to ensure data privacy by assigning consecutive numbers as codes to replace participants’ names.
While patients and therapists were allocated an individual number within their groups, patients'
codes were designated with an additional letter "P", and therapists' codes were indicated with "T",
respectively. Participants were given their codes after signing the informed consent form.
Consequently, only the study authors could identify the individuals involved. Once the verbatim
transcription was completed, all audio files were utterly deleted.

3. Results

At the rehabilitation facility, 30 patients with MS and 14 therapists were available during the
study period. TC was not prescribed to 24 patients by their physicians in charge because the therapy
did not align with their individual goals. In the group of therapists, six were not offering TC and
were therefore excluded from participation. Furthermore, two eligible individuals, one patient and
one therapist, chose not to take part in the study. Eventually, a total of 12 participants, comprising
five patients and seven therapists, were interviewed (Figure 1). Three female and two male patients
aged 35 to 59 participated in the study (Table 1). The duration of their disease varied between 1 and
24 years. The patients’ median EDSS score was 3.0, with a minimum of 2.0 and a maximum of 3.5. All
patients engaged in TC sessions attended them between 3 and 11 times.

Among therapists, there were three women and four men. The therapists' experience with TC
ranged from 2 to 15 years (Table 2).

Table 1. Participants’ characteristics — patients with MS.

Duration of disease EDSS TC units
Code Sex Age
(years) score attended
P1 female 59 22 3.0 3
P2 female 54 24 3.5 6
P3 female 35 11 3.5 11


https://doi.org/10.20944/preprints202311.1214.v1

P4
P5

male 37
male 35

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 November 2023

5
1

2.0
2.5

doi:10.20944/preprints202311.1214.v1

EDSS = Expanded Disability Status Scale [24]; TC = Therapeutic climbing.

Table 2. Participants’ characteristics — therapists.

Code

Sex

Work experience

TC experience

(years) (years)
T1 male 16 4
T2 female 6 3
T3 female 20 15
T4 male 2 2
T5 male 9 9
T6 female 12 2
T7 male 20 15

TC = Therapeutic climbing.

The final code set consists of the five main categories: (1) Motivational factors, (2) Training
conditions, (3) Training content, (4) Observed effects, and (5) Safety protocol, with subcategories
indicated in Figure 2.

Motivational factors

Training conditions

Training content

Observed effects

Safety protocol

¢ Challenge and fun

* Experiences of
success and
confidence

*Trying out
"something new"

*[ntensity

* Therapy planning

*Frequency and
duration

*Group vs individual
setting

*Warm-up
* Main phase
*Cool-down

* Physical effects

*Mental and
psychological
effects

*Indications

* Contraindications
»Safety

« Complications

» Exhaustion

Figure 2. Overview of Adapted Code Set Categories.

3.1. Motivational factors

All participating patients associated TC with a sense of challenge and fun, as they embraced the
difficulties of the tasks, finding joy in overcoming them, and perceived these experiences as driving
factors. Concurrently, all interviewed therapists emphasized the motivational aspect of fun emerging

during TC sessions, recognizing its positive influence on patients' engagement in the entire
therapeutic process:

And the big advantage is that the exercises are very short, and then you immediately
have a success — and if you have no success, then you think to yourself that it also
does not matter. [...] But it is simple, uplifting. It is good for the mind. It raises
your self-esteem again, and that’s a fun factor, where you know: “Yes, if I make it,
then it's good, and if not, it doesn't matter.” (P2)

In addition, patients consistently reported their experience of achieving a profound level of
concentration that seamlessly transitioned into a state often referred to as “flow”:

“You have quite a tunnel vision, then. For me, it is like this. I do not notice much

around me. I am also quite sensitive to noise, but I am highly concentrated. I get
into a flow and always want to do things right. So, I do not always want to do things
halfway — I just want to do it right.” (P3)

Related to the desired outcome and among various motivational factors mentioned by both

patients and therapists, the exhilaration of pushing one's physical limits and experiences of success
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and confidence stood out prominently. Several respondents emphasized the intense engagement and
focus that climbing demanded, which contributed significantly to their motivation:
“The motivation is to get it done. So certain movements, whether the basic position
or coming up [the wall], reach as high as I can. The nice thing is that you see the
result immediately. If it works or does not work, that is just great. And if it does not
work, I just do it again. So that is really special, and I really enjoy it.” (P5)

“I liked that although I am thin, I have quite a bit of strength in my hands, and I
can use that. I have a good feeling because I know: "You can do that.” And I am not
at the mercy of the feeling that I am going to fail.” (P3)

Respondents enormously appreciated the training content, which they perceived as highly
effective or remarkably diverse. As a means to further ends, the allure of trying out "something new"
and the vast array of activities were seen as additional motivational factors. This sentiment was
echoed by three professionals who highlighted TC’s capability to introduce patients with MS to novel
experiences. They saw it as an opportunity to present patients with a potential new hobby. Two
therapists valued TC's application versatility and capacity to provide patients valuable feedback
through heightened body awareness during climbing.

3.2. Training conditions

The success of TC depends on several conditions, including intensity, frequency and duration,
and setting (individual or group). All respondents unanimously described training intensity as
ranging from intensive to very intensive:

“And that is simply what distinguishes it from physiotherapy, where it is quite clear

what is happening, for instance, squatting down or with the heels on the floor — just

as great. It is just that with climbing, there is also the aspect of fun, while at the

same time, it is somehow very intense, but that is good.” (P5)

P5 further elaborated on the unique challenges posed by climbing:

"When you face challenges in climbing, you can’t just take it lightly. In other forms

of training, you can adjust the weight to your preference; for instance, I could choose

to train with 5 kilos. But in climbing, you're contending with your own body

weight. That's the weight you must manage.”

Moreover, they perceived TC as demanding and strenuous due to the constant requirement of
supporting one's body weight during exercises. However, this high training intensity was indicated
as an inherent aspect of TC that is thus inevitable but can be modulated to fit patients’ needs:

“Because as a therapist, it starts relatively soon that I play with the intensities. If I

see that the person is doing a great job and it is working great, I can think about

doing a more difficult exercise for them. If I see that the exercise is already quite

demanding, then I can make the next exercise easier.” (12)

Therapists have highlighted challenges in therapy planning, emphasizing the need to
coordinate TC sessions with other physically demanding therapies like strength training or
physiotherapy. Moreover, they stressed that it is advisable not to schedule TC on two consecutive
days. This particular condition was also echoed by the patients themselves, who often expressed the
desire for a break immediately after a TC session:

“I just have to rest for a short while after the training. [...] Half an hour or hour
and then I feel very fit again.” (P4)
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All patients expressed satisfaction with the frequency and duration of the therapy sessions,
deeming them appropriate. They acknowledged that longer therapy sessions might lead to a
potential loss of concentration and increased frustration:

“Longer [sessions] would avail to nothing because then you get into exhaustion, and

then you are demotivated, because it does not work. So, because it is also a strength

exercise, with this trunk stabilization, I think that is a good time interval. Just that
long, not longer, not shorter.” (P2)

Patients and therapists responded in controversial ways regarding the TC group vs individual
setting. However, several advantages of the group setting were highlighted by either group. Firstly,
patients expressed their enjoyment of training in pairs, finding it a pleasurable experience. Secondly,
the presence of fellow participants served as a motivating factor, providing the much-needed
incentive to push themselves during the training sessions. Additionally, both groups appreciated the
flexibility of taking necessary breaks when required, which the therapists emphasized. Nevertheless,
a therapist, T5, highlighted the limitations of the group setting:

“It is a group, and group programs are usually just not so specific. Or let me put it

this way: it is a clear extra effort if you give two patients completely different
exercises.” (T5)

3.3. Training content

All respondents uniformly divided TC sessions into three main components: a warm-up phase,
which can take place directly on the climbing wall or the floor, followed by the main phase
encompassing specific exercises in the basic climbing position and dynamic climbing moves, and
finally, an optional cool-down phase. All participants positively rated this training structure. The
basic climbing position, where both hands and feet maintain contact with the climbing wall, was
consistently regarded as a crucial element of TC. This position was seen as instrumental in promoting
stability, ensuring safety, and enhancing body awareness during the sessions:

“So, what I find good is that the exercises always go out from a fixed basic position,
where the basic position always recalls this stability again and again. That is — with
the shoulders down and abdominal tension and a bit of squatting — heels up.” (T1)

Specific exercises, such as targeted grasping, were frequently highlighted for their role in
improving coordination. Patients with MS particularly appreciated the activity of climbing from one
side of the wall to the other while having to perform tasks. They described this experience as not only
providing a pleasant somatic sensation but also fostering a sense of accomplishment by recognizing
personal abilities:

“And today — I climbed today for the second time — I climbed from wall to wall. It
was great, both with overhang, it was really cool. [...] It is structured great. First,
you learn to do the basics and climb that way. [...] Then the arms relaxed, and I
actually climbed from right to left and left to right today.” (P5)

3.4. Observed effects

In terms of the physical effects of TC, four participants reported significant gains in strength,
particularly in the trunk, arms, and grip. Therapists also observed several positive physical effects,
including improvements in strength, trunk stability, coordination, balance, body perception,
mobility, and posture:

“Of course, [TC is] strengthening the muscles — be it upper arms or grip strength,

lower extremities, or trunk stability, respectively. Another effect is, for example,

torso stability, spinal stability, posture, but also coordination. And, of course, how
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to grasp things, how tightly you have to grip in order to be able to hold on. Balance
is also trained for people to become a bit more mobile and secure in everyday life and
minimize their risk of falling.” (T4)

“In the neck, shoulder, and upper back areas, I notice it already. And, of course,
biceps, triceps, you feel very strongly. [...] Anyways, you notice the strength, which
then just increases a bit. The grip strength is what now just works properly.” (P3)

Both therapists and patients reported positive mental and psychological effects, including
mood, executive functions, social skills, and self-confidence. Notably, self-confidence was
highlighted as an area that was particularly empowered, according to the professionals:

“I think climbing also has a high motivational character, so the patients gain self-
confidence and security. By climbing not only at standing height but also a little
higher, I believe that patients gain self-confidence and thus appear more self-
assured.” (T4)

Likewise, participants with MS mentioned TC’s positive effects on mental health and the benefits
of combining physical and cognitive training:

“I already felt like I fit in. I think I have improved not only my athletic activity but
also my cognitive capability because you just have to think ahead: Where do I step?
Where do I reach? [...] That is not so easy for me, and that is why I actually found
it good that I can combine both in one unit, both physically and then mentally a bit.”
(P3)

3.5. Safety protocol

Overall, all therapists unanimously described TC as an excellent whole-body workout. The
indications for TC primarily revolved around patients” desire to enhance trunk stability, strength,
coordination, and concentration. However, using TC to increase leg muscle strength specifically
sparked a controversy among therapists. While one respondent believed in its effectiveness, another
therapist expressed reservations, suggesting that TC might not be the ideal method for targeting the
legs. Therapists underscored a certain degree of body awareness and coordination as a prerequisite
for engaging in TC.

Additionally, they pointed out that patients with MS should possess curiosity and a willingness
to try out TC, as this attitude plays a significant role in the effectiveness of the therapeutic approach.
Six therapists praised TC for its comprehensive, varied whole-body workout with abundant
movement variations. Three of them even drew a comparison with traditional strength training,
noting that TC outshined it in promoting body awareness, coordination, and variety:

“Well, it also has much to do with self-awareness, which is perhaps not the case with normal
strength training, where I sit on the machine and simply move the leg press. There is just
not as much body awareness as in climbing.” (T5)

Several contraindications for TC were identified during the therapist interviews, namely severe
pain or sensory disorders, inability to hold onto the climbing wall due to reduced arm function, acute
injuries or inflammations, epilepsy, inability to follow the tasks for 25 minutes due to limited
attention and concentration, severe cardiovascular disease, and inability to stand safely for 25
minutes:

“First of all, they need to have a certain strength in the forefeet — so that they can stand on

their forefeet at all — and then hold themselves up with the upper extremities with both
hands.” (T2)
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In addition, patients with MS named paresis, sensory disorders, and severe ataxia as potential
contraindications. Three respondents emphasized assuming and maintaining the basic climbing
position, necessitating toe stance, sufficient trunk stability, and grip function as essential TC
requirements. As a result, patients severely affected by MS or those who have recently experienced a
relapse should not be included in TC sessions. Notably, three patients expressed concern about the
potential frustration that people with these contraindications might experience if they were assigned
to TC despite their conditions:

“I mean — I have never had the case — but if any extremity would be paralyzed or that
somebody has perhaps such feelings of numbness, I imagine that would be difficult. I would
not know if that would not be rather frustrating if I felt that way.” (P3)

Safety was paramount for all patients during the TC sessions, and they unanimously expressed
feeling secure throughout the training. The presence of fall mats and spotting (i.e., attentive therapists
standing behind them) contributed to creating a protected and reassuring atmosphere:

“I felt safe because the therapist was always behind me, and I know she catches me
when something happens.” (P1)

Moreover, therapists themselves rated TC as a very safe therapeutic approach. The low
therapist-to-patient ratio, with one therapist attending to two patients, coupled with exercises
tailored to the individual abilities of the patients, contributed significantly to ensuring safety during
the sessions. Furthermore, using a low jump height, ranging from 30 to 40 cm, was deemed relevant
in maintaining a safe environment. Five therapists mentioned spotting as an effective measure to
prevent accidents and enhance overall safety:

“As a therapist, if you notice that it is unsafe, you can also stand directly behind the
patients. That means that if they slip, it is safe so that they do not hurt themselves
badly.” (T1)

Nevertheless, therapists stressed that while regular safety checks of the climbing wall are
obligatory to ensure a secure environment, extra caution is necessary during both ascent and descent
and when patients move horizontally across the climbing wall.

Participants also raised concerns about potential complications, including pain, exhaustion, and

overheating. Specifically, four therapists noted that mild pain, particularly in the shoulder area,
might occur as a possible side effect:

“Such [mild] pain may occur again and again, in the shoulders, in the knee joint —
but nothing more serious.” (T4)

Remarkably, none of the patients reported experiencing pain during or after the climbing
sessions. On the contrary, one of them even mentioned reducing their pre-existing back pain as a
positive outcome of the TC training.

However, patients also highlighted exhaustion as a notable concern. Two respondents
specifically mentioned experiencing motor fatigue either during or immediately after climbing. For
one of these patients, recovery took a significant amount of time, while the other reported
encountering eating restrictions resulting from the exhaustion:

“Once, it was too much for me. I think this morning was intense because I was
training in half-hour intervals without a break — first climbing, then eating. And
then, I had an intensity tremor in my hands, and then I noticed [...] the trembling
of the hands became significantly more, and it was difficult to eat.” (P3)

When specifically questioned about fatigue and fatigability, most therapists acknowledged
having observed instances of fatigue among their patients with MS. However, they did not recognize
it as a major issue of TC:
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“I have to say that I cannot think of any MS patient who has stopped climbing with
me because of fatigue. [...] When patients stop, it is usually because of pain; those
are more likely to be spine patients. [...] Of course, what happens from time to time
is that they say beforehand that they are totally exhausted. But then you try to
arrange it so the MS patient takes longer breaks.” (T5)

Also, one therapist pointed out overheating as a potential complication. To address this concern,
using cooling vests was suggested.

4. Discussion

The present investigation aims to gain a detailed understanding of the experiences and
perceptions of therapists and patients with MS within the context of TC. The results provide
important insights into various aspects of TC, including motivational factors, training conditions,
training content, observed effects, and safety protocols.

Motivational factors

In all interviews, the motivation, particularly challenge and fun, was strongly emphasized by
both the participants and therapists. This high motivational factor of TC was also found in previous
studies [10]. In contrast to our research, the mentioned study focused on TC in general, not
specifically on MS. When looking at the mentioned motivational factors in detail, our findings are
aligned with the pre-existing classification defined by Gabler [26]. Accordingly, the motivation to do
sports activities can derive from the engagement in sports activities itself (relating to our subcategory
“challenge and fun”), desired outcomes of sports activities (relating to our subcategory “experiences
of success and confidence”), and sports activities as a means to further ends (relating to our
subcategory “trying out ‘something new’”). This element appears to play a crucial role in maintaining
engagement and adherence — an essential factor for the success of rehabilitative interventions.
Considering this high motivational level, TC could potentially encourage long-term physical activity.
This is especially important as studies indicate that patients with MS tend to be less physically active
than individuals without health issues [27]. A promising pathway for long-term physical activity
could involve integration with existing extramural climbing groups specifically tailored for
individuals with disabilities. Organizations like the Austrian Alpine Club [28] could lead the way in
accommodating patients with MS within their climbing activities. This approach not only ensures a
structured and safe training environment but also capitalizes on the communal nature of climbing,
potentially enriching the therapeutic experience. Another possibility would be to develop specialized
apps [29,30].

Training conditions

The training content mentioned in our study offers intriguing insights into rehabilitation
practices. Our study delineated a structured division of TC sessions into a warm-up phase, a main
phase, and an optional cool-down phase, aligning with literature identifying a well-organized
structure as crucial for effective rehabilitation sessions [31]. This setup not only promotes safety but
also ensures a challenging progression and efficient recovery. It is noteworthy that patients also
perceive this structure as effective and appropriate. A fundamental aspect of TC is the emphasis on
the basic climbing position. The "four-point contact” approach is particularly significant, as it trains
core stability, a crucial factor for many patients with MS, given their frequent deficits in this area [32].

Concerning the intensity, the respondents highlighted the holistic approach of TC and often
called it an excellent “whole-body workout”. The observed intensity, ranging from intensive to very
intensive, aligns with the inherent nature of climbing, which demands a higher level of physical
exertion [33]. Therefore, the challenge is to find the right balance between intensity and recovery
[12,34], especially for patients undergoing a series of therapy sessions [35]. Generally, physical
activity recommendations for MS call for an individualized program considering each person's needs
and preferences [36,37].
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One practical approach lies in scheduling. Research indicates that many patients with MS feel
more energized in the mornings [38]. Thus, aligning intense activities with this period can optimize
outcomes. Furthermore, gradually increasing intensity can also prevent sudden fatigue [39], the most
commonly mentioned issue among interviewed patients with MS. Based on our results, recovery
periods post-TC sessions are demanded. To effectively manage fatigue while maximising therapeutic
benefits, customized therapy plans addressing individual reactions and requirements are essential.

Observed effects

Looking at the observed effects, the therapeutic benefits of regular physical activity for
individuals with MS are well documented, including reduced fatigue, pain, and depressive
symptoms and increased functional capacity, balance, muscle strength, and aerobic capacity [40].
However, delving into the observed effects in our study, especially the improvements in strength,
trunk stability, coordination, body perception, and psychological aspects, reflect a multifaceted
reality of the individuals' therapeutic journey. Previous studies also found possible physiological and
psychological benefits from TC [12,18]. Our current study adds to this discourse by emphasizing the
combined physical and cognitive challenges posed by TC, especially considering the frequent
cognitive challenges faced by patients with MS [10,41]. Additionally, the surge in self-confidence
reported in our study aligns with previous findings [17]

Strengths and limitations

The study has clear strengths in its approach. First, the study was conducted in a precise
environment, the rehabilitation setting. Especially in this setting, there is very little scientific literature
on TC. Moreover, the inclusive participation of both patients with MS and therapists as key
respondents enriches the depth and breadth of the data collected. By integrating insights from these
two primary stakeholders, the research not only gains a multifaceted perspective but also bolsters the
validity of its findings.

However, this study also has several limitations. Firstly, we cannot assess the effects of TC in
this setting, as patients were simultaneously involved in other treatments (e.g. physiotherapy,
treadmill training). Secondly, some patients had only a few TC sessions, which may have affected the
depth of their feedback. Thirdly, the relatively small number of participants from only one institution
could limit the breadth of perspectives and experiences captured, potentially affecting the degree of
data saturation and transferability of our findings. Further, the potential for interviewer bias in
relation to both patient and therapist interviews exists, given that the data collection was conducted
by an active physiotherapist at the rehabilitation facility. Although no prior relationship existed
between the interviewer and the included patients, the interviewer's professional role within the
facility could have inadvertently influenced participants' responses. Lastly, the method of data
collection, relying on semi-structured in-depth interviews, inherently carries a subjective element.
Thus, the responses gathered are subject to the participants' perceptions and recall, which may not
always provide an objective reflection of their experiences or the effects of TC.

5.Conclusions

Respondents viewed TC positively, appreciating its motivational factor, efficacy, and minimal
risk profile. A standout feature of TC is its motivational component, which stems from individuals'
first-hand experiences of enhanced physical capabilities and accomplishments. A finding emerging
from this study is the impact of TC on managing and addressing fatigue, a prevalent concern for
patients with MS. Feedback from participants indicates that while TC offers tangible physical
improvements and boosts motivation, it is crucial to individualize sessions, especially considering
the fatigue experienced by patients with MS. To gain a more transparent, more generalizable
understanding, future studies should delve deeper, employing quantitative methodologies to
evaluate TC's effectiveness rigorously. Given the intensive nature of TC, meticulous fatigue
management and individualised intensity adjustments are essential.
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