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Abstract: Background: Acute Lymphoblastic Leukemia (ALL) is the most common pediatric cancer.
ALL and its treatment cause altered bone-mineral homeostasis, which can contribute to musculoskele-
tal late adverse effects (LAEs). With the increasing number of childhood cancer survivors, LAEs are
reported often, and are aggravated by inactive lifestyles. A telerehabilitation program is proposed to
strengthen the muscle–bone complex and prevent future impairment. Objective: This study aimed to
explore and better understand patient and parent experience of a telerehabilitation program after
completion of ALL treatment. Methods: ALL survivors (n = 12), 75% girls, 7.9 to 14.7 years old, within
six months to five years of treatment, were recruited to participate in the proposed study, along with
a parent. The 16-week group program included 40 potential home-based physical activities, with
monthly progression, supervised by a kinesiologist, through an online telerehabilitation platform.
Patients could be included in the study if they joined during the first month of intervention of their
group (minimum 12 weeks of intervention). A semi-structured post-intervention interview was
conducted with the patients and their parent during the final assessment, along with a review of the
kinesiologist’s clinical notes, to obtain a portrait of the participants’ experience with the telerehabili-
tation program. Overarching themes were identified by one author and confirmed by two senior
authors before extracting the various aspects of each theme. Results: Of the 12 patients recruited,
three were excluded from the analysis because they did not complete the minimum 12 weeks of
intervention (one = relapse, one = failure to meet technical requirements, and one = abandoned due to
parent’s disinterest). The nine patients who completed the program (six girls; 10.93 ± 2.83 years) had
a mean adherence of 89%. The overarching themes identified were the program modalities (group
approach with patient–parent paired training, supervised by a kinesiologist), the telerehabilitation
system, the participants’ perception of the benefits, and recommendations and suggestions from
the families. Both patients and parents expressed very high satisfaction with the program and
perceived benefits. Conclusion: Participants appreciated the program and reported they would all
recommend it to other families in similar situations. The telerehabilitation method of service delivery
was perceived by some as decisive in choosing to participate, while the supervision and intra- and
inter-family interactions were the motivating factors that were key to program adherence.

Keywords: exercise therapy; rehabilitation; acute lymphoblastic leukemia; intervention study; tele-
health; patient perspective
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1. Introduction

Acute Lymphoblastic Leukemia (ALL) is the most common of pediatric hematological
malignancy. The survival rate of patients with ALL currently exceeds 85% [? ], which
highlights the potential for long-term consequences of the disease. These consequences,
known as late adverse effects, include cardiopulmonary impairment and musculoskeletal
deficits. Physical activities and exercise programs provide physiological and mechanical
stimulation proven to benefit muscle and bone as well as cardiovascular health [? ? ].
However, while physical activity and exercise are beneficial to cardiopulmonary and
musculoskeletal function in young patients in remission or survivorship, studies show that
they have lower levels of physical activity than their healthy counterparts and do not reach
the required level of recommended physical activity [? ].

Over the years, studies have identified multiple barriers to participation and adherence
to exercise programs [? ? ? ]. Due to the complexity of management and the rarity of
the diagnosis, children affected by ALL often have to attend subspecialized tertiary care
centers. Those centers are usually located in large cities and, consequently, not necessarily
close to the patient’s home. Travel to the training facility has been shown to be a barrier to
adherence and participation. However, a recent study has reported that young patients
are more inclined to perform such activities at home, school, or at the gym than at the
hospital or rehabilitation clinic [? ]. Pain and fatigue may be another barrier to exercise in
patients and early survivors. A study of long-term survivors showed that approximately
a third of the sample experienced pain requiring the use of analgesics [? ]. Studies
involving home-based physical activity and exercise training programs for ALL patients
in remission or survivorship have reported low recruitment, adherence, and completion
rates [? ]. These findings suggest that alternative approaches are needed to make home-
based exercise programs appealing to children and teenagers in remission and long-term
survivors of ALL.

We recently completed a study to evaluate the feasibility of implementing a home-
based supervised telerehabilitation program for children and teenagers in ALL remission [?
]. Results confirmed a low recruitment rate (21%), as reported previously, which was mostly
attributed to the recruitment methodology (i.e., research assistant calling families 2–3 weeks
prior to the program, at various time in the survivorship period). To address the recruit-
ment challenges, the previous article proposed integrating the recruitment to patient’s
routine medical appointments in early-survivorship. Nonetheless, results also showed
that adherence and completion rates were high (89% and 75%, respectively). During the
post-intervention evaluations, semi-directed interviews were conducted with patients and
parents who completed the program, to better understand the role of supervised telereha-
bilitation in the high adherence rate reported. This study explored the patient and parent
experience of a telerehabilitation program [? ] after completion of treatment for ALL.

2. Methods
2.1. Study Design and Recruitment

This qualitative exploratory study [? ] was embedded in a telerehabilitation trial
initiated at Sainte-Justine University Health Center, after receiving ethical approval from
the Institutional Review Board (2018-1555: e-S@@VIE) in 2018. The trial aimed to recruit a
sample of 10 patient–parent pairs to complete a telerehabilitation exercise program after
their treatment for ALL. Participants were screened by the hematology oncology service
medical team (nurses and physicians) for eligibility. Patients were eligible for the trial
if they (1) had a diagnosis of ALL or B lymphoblastic lymphoma, (2) were between 6
and 18 years old, (3) were within six months to five years of treatment completion, and
(4) were able to join their group within the first four weeks of the program start for a
minimum of 12 weeks of intervention. They were ineligible if they had, as seen in the
first publication emerging from this pilot project [? ], unresolved fractures or avascular
osteonecrosis, a treatment regimen that included bone marrow transplant, or major physical
or functional impairment preventing from exercise at the time of recruitment. Technical
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reasons for exclusion included having an unstable or no Internet connection. Twelve
patient–parent pairs were recruited, and nine completed the program, including the initial
and final evaluation.

2.2. Study Procedures

The Telerehabilitation Program
The telerehabilitation trial was a single-arm interventional pilot study to assess the

feasibility of group telerehabilitation programs for early ALL survivors. Patients were
contacted to provide information and to screen for interest. Families who were interested
were invited for an initial assessment at the hospital. Upon arrival at the hospital, parents of
patients under 18 years old provided signed informed consent, and patients between 6 and
17 years old provided written informed assent. After the baseline evaluation of patients’
functional health and musculoskeletal parameters, the kinesiologist visited the families’
home to help them with the technologies and room set-up before starting the 16-week
program. Each family was provided with training material and a training watch (Polar
A370, © Polar Electro Oy 2020, Polar FlowSync 3.0.0.1337, Finland). A videoconferencing
application (Zoom Pro license, Zoom Video Communications, Inc., USA) was installed on
the preferred technological tool of each family (tablet, laptop, or desktop computer) [? ];
the layout of the videoconferencing interface is shown in Figure ??.
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Figure 1. Illustration of videoconferencing interface during a group session, by Nizar Laarais.

The training program itself was designed to be progressive, to increase either in du-
ration (from 35 to 45 min) or frequency (from two to three times per week) each month.
During each session, exercises were adapted or changed according to individual partic-
ipants’ pain, reported as a number on a scale from zero to 10 (NRS-11) [? ], along with
a description of the sensation and its location, in addition to its evolution over time and
with movement. The patients were reassessed after completing the 16-week interven-
tion. The full study procedures are provided in Reference [? ] (Lambert, G., et al. 2021
doi:10.2196/preprints.25569). The study was approved by the Sainte-Justine University
Health Center Research Ethics Committee.

2.3. Data Collection

As part of the final evaluation, individual semi-structured interviews were conducted
with the nine families that completed the study, in French or English, to explore the patients’
and parents’ experience of the telerehabilitation service provided [? ]. All interviews were
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conducted in the same manner, following a semi-structured interview guide, including
open and closed questions (see Appendix ?? for interview questionnaire). The interview
guide was adjusted as new information emerged. This led to the addition of a question
about the perceived benefits of the program after the second cohort, as the first three
families mentioned many perceived benefits throughout the program. Patients and parents
were interviewed separately using an in-person format with a research team member.
The kinesiologist who had conducted the 16-week intervention program was not present
during the interviews to limit participant’s bias in answering. Interviews were audio-
recorded, transcribed verbatim, and anonymized during the analysis with the senior
authors. Additionally, notes from the kinesiologist supervising the program were reviewed
for relevant content reporting participants’ feedback regarding the service or system, in
addition to their barriers to interventions.

2.4. Data Analysis

The first author (G.L.) identified major overarching themes, using the interview
transcripts. The themes were then discussed with two of the senior authors (K.D. and
L.N.V.), to confirm that the themes reflected and transcended the interviews. A second
read-through of the interviews was done, using the Taguette free application for qualitative
analysis (https://app.taguette.org, accessed on 19 November 2020) to identify quotes
representing different aspects of the themes, and the number of participants (parents or
patients) mentioning them. The results are presented according to overarching themes,
reporting similarities, and divergences between patients’ and parents’ experience of the
program. Quotes selected for reporting from the French interviews were translated to
English by a bilingual author (G.L.).

To complement the perspective captured in the interviews, a list of barriers encoun-
tered throughout the program by participants was compiled. The kinesiologist’s clinical
notes were reviewed to identify two principal types of barriers: (1) technological challenges
and (2) pain reported by either the participant or parents. Since pain varied in location,
intensity and duration, we reported the number of sessions where adaptations were re-
quired due to pain relative to the total number of sessions completed. Technical challenges
were considered major for the Zoom videoconferencing system if it led to discontinuation
of the session, and minor if it hampered communication between the families and the
kinesiologist (e.g., video or audio lag). Technical challenges for the training watch were
coded as major if no data were acquired (e.g., uncharged watch or patient forgetting to put
it on, resulting in an absent HR monitor and step count), and minor if there were difficulties
charging the watch, low battery, or the participant forgot to start the watch at the beginning
of the session, resulting in inconsistent data collection (incomplete or absent HR monitor).

3. Results
3.1. Participant Characteristics

Of the 12 patient–parent pairs recruited for the telerehabilitation program, nine from
four different groups completed the program and final interview. The three families that did
not complete the program were either excluded (n = 1 relapsed; n = 1 did not meet technical
requirements) or dropped out due to parents’ lack of interest (n = 1). The characteristics
of the 16 participants who completed the program (parents and children) are found in
Table ??.

https://app.taguette.org
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Table 1. Participant characteristics and technologies used for the program.

Patients’ Characteristic Parents’ Characteristic Families’ Characteristic

ID Sex Age a Diagnosis and Prognosis Time since TC ID Sex Age a Group No. Technology Used

Patient 03 F 14 ALL; HR 14 Parent 03 F 51 1 Tablet

Patient 04 F 9 ALL; SR 27 Parent 04 F 41 1 Laptop computer
connected to television

Patient 05 F 9 ALL; SR 53 Parent 05 F 40 1 Laptop computer
connected to television

Patient 06 F 13 ALL; SR 44 Parent 06 M 44 2 Desktop computer
connected to television

Patient 07 M 8 ALL; VHR 13 Parent 07 M 43 3 b Laptop computer
Patient 09 F 8 ALL; SR 34 Parent 09 F 33 4 Laptop computer

Patient 10 F 9 ALL; SR 36 Parent 10 F 36 4 Laptop computer
connected to television

Patient 11 M 13 B-LL; SR 57 Parent 11 F 52 2 Laptop computer
Patient 12 M 15 ALL; HR 52 Parent 12 M 44 2 Tablet

a Age reported at the final interview. b The family in Group 3 is presented alone in this table because they started the program with
the family that abandoned mid-program, then joined Group 4 but had to finish the last month alone, due to schedule restrictions. ALL,
Acute Lymphoblastic Leukemia; VHR, very high risk of relapse; HR, High Risk of Relapse; SR, Standard Risk of Relapse; TC, Treatment
Completion (month); B-LL, B-cell Lymphoblastic Lymphoma.

3.2. Overarching Themes

The interview results confirm that patient and parent experiences were influenced
by the modalities of the program (i.e., group training, patient–parent pairing, and kinesi-
ologist supervision), the perceived benefits of the intervention, and the telerehabilitation
system itself. Participants also offered recommendations for other families and healthcare
professionals considering such a program. The themes identified and confirmed by the
authors are shown in Figure ??.
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3.3. The Group Approach

The role of the group approach in participants’ experience was widely positive. Partic-
ipants reported few challenges. Only one parent reported a major challenge.

While only some parents mentioned the telerehabilitation program would have been
impossible without the group approach, many patients mentioned that when the other
families were unable to attend the session, they felt it was “a little boring” (Patient 06) or
“monotonous” (Patient 12), suggesting it was less motivating. In fact, the group approach
was identified as a motivating factor by all participants, parents and patients alike. The
underlying motivational phenomena were mostly healthy competition and a collaborative
atmosphere between families, in addition to feeling able to relate to each other. Patients
reported “healthy competition, because when you’re next to someone, you’re always going
to try to do like the person next to you (during in-person trainings). But now, it is in
our home . . . (everyone feels comfortable) That’s it, everyone’s doing their work. When
someone feels tired, others can go on, or stop, you don’t feel like you have to force or
anything” (Parent 12). The second motivating phenomenon of the group approach was
the collaborative atmosphere: “It was like teamwork” (Patient 09). It was reported that
if “someone had a problem, we could give ideas, we could help each other” (Patient 11)
and encourage each other: “It’s actually more than positive, because when (Patient 09)
would see the other girl exercising, she would be like, ‘Yeah, let’s do this’! and they would
high-five each other at the end” (Parent 09). Moreover, participants appreciated being able
to relate to others about their health: “I wasn’t comparing myself, but I could see that I
wasn’t the only one who wasn’t used to it. So that made me feel comfortable, I was not
alone” (Parent 05). “There was a father who had a knee problem, and I have a shoulder
problem” (Parent 12). “It was good because you could meet more people and could see
others who had the disease, what it is like, and if they have the same booboos as you do,
things like that” (Patient 04). They also mentioned shared challenges: “Because sometimes
they’d say things to each other. Let’s say, if it’s advice, it can also apply to me too. Even if
she (the kinesiologist, G.L.) isn’t talking to me, I can still listen to her” (Patient 10). “We are
not alone in our living room doing this” (Parent 10).

The level of interaction varied between groups. Group 1 did not communicate very
much with other families, while Groups 3 and 4 had patients that played together when
hospitalized during treatments. “I like exercising with someone—another family I’ve met
in the hospital. Before, it was kind of a hospital friend” (Patient 09). This may have elicited
a higher level of interaction among both patients and parents. Participants in Group 4
did not know each other before the program, but became friends: “(today we) met for
the first time (during the final evaluation), it’s like (we have) known each other for years”
(Parent 12).

During the interviews, very few challenges were mentioned related to the group
approach. Parents commented that families “were not always in sync” (Parent 10), which
made the parent anxious to keep pace, although she added that the kinesiologist did not
pressure them. Another parent mentioned not really hearing the other families “people
were still discreet” (Parent 04). On the other hand, challenges regarding the group approach
reported by patients included families disappearing from the screen, or not seeing everyone
all the time; however, only one patient said this approach was distracting. Another patient
reported that, at times, another participant looked like he did not want to be there.

The major challenge cited earlier referred to a parent experiencing discomfort over-
hearing an incident in another family: “We didn’t have to hear that” (Parent 11). The parent
said, “We don’t all have the same values”, and concluded, “Afterwards, I don’t know if
someone spoke to them or not, but it was less disturbing (the training), and more fun”.
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3.4. The Patient–Parent Paired Training Experience

According to the parents, the patient–parent paired training was also beneficial. Lim-
ited challenges and no major challenges were cited by study participants.

The main benefits reported were the motivation it provided, the time spent together,
the healthy competition, and the opportunity for parents to help their child. Motivation was
mentioned by several participants: “It also helps motivate (Patient 06) because sometimes
she doesn’t want to do it, sometimes she does. It depends on her mood” (Parent 06). Many
patients or parents mentioned that training sessions were an opportunity to spend quality
time together: “It’s rare that you have a lot of time together because, at school, you always
have to hurry. When it comes to training, you are more relaxed” (Patient 04). Many parents
found it to be a time to develop their relationship with their child: “We do it together. The
exercises with the elastic band also created a bond because we watch each other and do
it together. I think that it gave me a (sense of) complicity with my daughter (a desire) to
do activities (together), and it really makes me see that training should not be seen as an
overload of activity, but rather as a family moment” (Parent 05). One of the parents reported
that his relationship with his son improved. The child “has ADHD with an opposition
disorder, so there’s always parent–child conflict. (The program) allowed me (Parent 12)
to spend time with him, and at the same time, to do something with him, ( . . . ) to get
closer—well not to get closer, but (for him) to see someone other than the father who says
stop doing that, or whatever” (Parent 12). Both parents and patients also appreciated that
there was healthy competitiveness between them. This rivalry was perceived as motivating:
If patients saw they were able to do one more repetition than their parent, it empowered
them to continue. Moreover, patients appreciated the opportunity for their parent to assist
them: “It helped (to do the training with my mother) because my mother, even if (the
kinesiologist) didn’t say it, she (referring to the mother) could tell me things that I had to
improve” (Patient 05). Parents recognized and valued the supportive role they played in
their child’s experience: “( . . . ) him just doing the exercises wouldn’t have worked. First,
(he has to understand), and also there are exercises you (referring to Patient 07) needed a
little help with and stuff—like holding the carrot (referring to assisted drop jump)—it went
really well. And then, I also participated, and that makes me feel good, too” (Parent 07).

As indicated above, the pairing of parents and patients caused no critical issues;
however, some challenges were raised, such as conflicts: “sometimes, if we quarrelled
( . . . ) everyone could hear us” (Patient 04). One family mentioned that a parent was
less motivated, which reduced the motivation of the patient. Another child mentioned
that sometimes the parent was anxious to finish quickly to continue doing housework.
Differences in strength between partners was also reported twice as a possible limiting
factor by two teenagers, which had an impact on the partner they chose to exercise with:
One decided to exercise with her parents instead of her siblings; another chose his father
instead of his mother as his exercise partner.

3.5. The Training Experience While Supervised by A Kinesiologist

When asked about their experience of training while supervised by a kinesiologist,
participants unanimously said they felt the kinesiologist had a positive impact. All partic-
ipants said that they received enough information to do the exercises correctly, and that
the information was clear. Some mentioned that, if they misunderstood or an audio-video
lag occurred, the kinesiologist took the time to explain and demonstrate the exercise again.
This was greatly appreciated by participants, as expressed by one parent: “If ( . . . ) we
didn’t understand, she would go down on the ground to demonstrate the exercise” (Parent
03). Participants expanded mainly on three elements regarding the kinesiologist: (a) the
kinesiologist’s personality, which helped foster the therapeutic relationship; (b) their un-
derstanding and attention paid to pain and discomfort; and (c) their knowledge and ability
to adapt the training to individual limitations.

The kinesiologist’s personality was the factor most often mentioned by study partic-
ipants. Many parents used qualifiers such as attentive, knowledgeable, motivating and
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motivated, inclusive, accommodating, accessible or approachable, and open to questions.
Additionally, almost all parents used at least one of the following adjectives, warm, kind,
playful, positive, dynamic, or enthusiastic, when describing the kinesiologist’s person-
ality. For their part, patients described the kinesiologist as friendly, nice, happy, funny,
playful, motivating, and engaged. Patients appreciated the incorporation of games in the
training “We do games, yes it’s going to be exercise, but in activities” (Patient 06). Some
patients mentioned that the kinesiologist was a mix of serious and comical, or relaxed,
that they were supportive, and that they provided constructive criticism. To describe
their relationship with the kinesiologist, some made the following comparisons: “like
my teacher” (Patient 11) or “a fourth cousin who you don’t know, but play well with”
(Patient 12), illustrating the friendly therapeutic relationship that developed between the
patient and trainer.

Furthermore, some parents and patients emphasized that they appreciated the op-
portunity to understand the nuance between pain and discomfort that the patients were
experiencing. As seen in Table ??, patients frequently reported pain throughout the pro-
gram which demanded adaptation (varying among patients from 42% to 96% of sessions).
The kinesiologist took the time in each instance to discuss and understand the pain or
normal discomfort that the participant was feeling. On this topic, one parent interviewed
said that, before the program, he did not know how to react when his son was complaining
of pain, but he was now able to ask questions and help his son understand what he was
experiencing: “Yes, he had pain in his feet, because it is normal after treatments. But now,
we learned something: ‘is it pain or discomfort’? Sometimes, he does physical education at
school, then he comes home, and he’s tired. And ‘yes, you have done physical activities, so, of
course, you are a little uncomfortable’. ( . . . ) Then he understood the difference” (Parent 07).

Table 2. Barriers to interventions reported in the kinesiologist’s clinical notes for each family.

Families

Patients’ Pain (Sessions
with Adaptation Due to

Pain/Total Sessions
Completed)

Parents’ Pain
(Sessions with Adaptation
Due to Pain/Total Sessions

Completed)

Level of Technological
Challenges: Zoom

Level of Technological
Challenges: Polar Watch

Major Minor Major Minor

03 21/30 2/30 2 1 1 1
04 27/28 1/28 1 7 4 3
05 18/39 1/28 - 2 - 1
06 16/37 9/37 - 4 2 4
07 25/38 0/38 3 - - -
09 16/39 1/39 - 4 - 2
10 14/33 1/33 - - - 2
11 15/31 15/31 - 4 - 1
12 16/25 9/25 1 2 - -

Total 168/300 39 7 24 7 14

Lastly, the kinesiologist paid careful attention to pain, in order to adapt the exercises
and training to participants’ individual condition and limitations. The ability to adapt
the exercises and training to all participants was greatly appreciated by both parents and
patients. “And really, it worked” (Patient 11), “I had back pain before, and she gave me tips
to have less back pain” (Patient 04). Parents appreciated the adjustments for their children
as it made the training “adapted to their needs” (Parent 04). But they also appreciated
having access to the service for themselves: “because, even though we are parents, we have
little booboos” (Parent 12), and “she always had a plan B and a plan C when someone was
having pain; you know, like me. Sometimes I had pain in my knee, and I would tell her
and (she would say:) Okay, do this exercise instead” (Parent 06). This allowed parents “to be
active, without doing the same exercises” (Parent 12).
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3.6. The Perception of Training Benefits

Although the program aimed to improve physical function, participants perceived
benefits that extended beyond this outcome. The interviews and kinesiologist’s clinical
notes revealed that participants recognized positive effects on emotional or social health,
and changes in appearance and function. Some participants also reported less pain and
discomfort as a result of the program.

The effects on emotional or social health were reported mainly by the parents on
behalf of their children. Almost half the parents spoke of the effects of the program on their
child’s self-esteem, ability to focus, general motivation, or socialization and communication
skills. Two patients also mentioned this aspect during their interviews:

Patient 09, “It also helped me get less distracted”.
Interviewer, “Less distracted? Do you mean during the training, or just in general”?
Patient 09, “In general”.
Interviewer, “In general”?
Patient 09, “It helped me get less distracted, because I’m always distracted”.
The main changes in physical function cited by parents and patients alike were

improved strength, increased endurance either during trainings or in everyday life, and
increased energy or less fatigue. Participants mentioned, among other things, the ability
to do exercises at the end of the program that they could not do at the beginning (such
as push-ups or burpees), or being able to wear their backpack to school, walk to school,
jog in a corridor, or pick up grocery bags more easily than before, with less tiredness or
fatigue. “At first, he was really, in physical terms, he was really not at all in shape. I even
met his physical education teacher at school, and he said, ‘Ah! (Patient 07) has improved. He
is doing very well! Are you doing anything special’? I explained the program to him a bit. We
were also able to start playing other sports, and he is good at them: We play badminton
and soccer, and it’s going well. Before, I tell you, five minutes and he was ready to give
up” (Parent 07). Another patient decided to take up a new sport: “Because I wasn’t there
for a few years. Just after I finished chemo, and I wasn’t able . . . I was weak . . . I didn’t
have enough energy, strength so—I felt like, during the training I did, I bounced back, so I
want to take advantage of it to try to start karate again” (Patient 06). Parents also spoke
of appearance. A third of parents reported changes in their child’s appearance, mainly
patients looking thinner or having more muscle definition. One parent also reported that
they, too, lost weight.

Some patients and parents saw a reduction in pain and discomfort as a result of the
program. Two parents expressed a reduction in either chronic or acute knee pain due to
the program exercises or movement corrections. Patients mentioned chronic pain such
as headaches, and back, leg or foot pain, which they attributed to the lasting effects of
ALL treatments. Patients did not report diminished frequency of headaches in daily life,
however, some said that other types of pain decreased or disappeared: “All the pain went
away while doing the exercises. I may still be in pain sometimes (referring to headaches),
but the physical pain, doesn’t happen that much anymore” (Patient 10). Another patient
reported disappearance of pain multiple times during the program: “I used to get up
(in the morning), and there was a leg like, it just didn’t work. It was stiff, and it hurt. I
had to find a (different) way to go down the stairs, or it hurt. But now, that has stopped”
(Patient 11). Clinical notes confirmed that some patients reported specific sensations as
pain at the beginning, and over the weeks reported it as discomfort or no longer reported it
at all. This was most notably the case for Patient 07 and Patient 12.

3.7. The Telerehabilitation System

One of the main benefits of telerehabilitation technologies mentioned by the parents
was that the system was adaptable. The families valued being able to use their own
technologies. For example, a family that used their tablet mentioned, “it wasn’t distracting
me from anything and, you know, if it had been a big screen, and I would have seen
them (the other families) live, then I would have been uncomfortable. But the way it was
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set up, it was fine” (Parent 03). Another family said, “We really had a great set-up at
home. I was able to take my laptop and put it (the video feed) on the television” (Parent 05).
Furthermore, many patients and parents described the system technologies as user-friendly,
which allowed patients in more than half the families to sometimes connect by themselves
to the telerehabilitation sessions. A specific detail mentioned that facilitated the experience
was that links for the training sessions were sent by email the day before the session: “It
was easy. Well, we just had to click on a link ( . . . ) in an email. Because we had the codes,
and we were given them as we went through the sessions” (Patient 12).

However, even if the technologies were generally easy to use for all families, when
asked about minor or major challenges, most participants mentioned occasional video or
audio malfunctions, “It happened from time to time, sporadically” (Parent 12). System
difficulties were reported if other family members were using the Internet simultaneously,
if the weather was poor, or sometimes if families were doing the training from somewhere
other than at home. Some families said that issues occurred mostly in the early sessions,
while they were adjusting their Internet consumption: “At home, the children all have
devices that use the Internet. So, at the beginning, we weren’t sure. We didn’t really know
how much consumption it was going to take. So, at the beginning, the first and second
week we had a lot of, you know, lags, because the Internet was in great demand, because
the children were already listening to videos with voices, and we had the camera live with
the voice. Well, there was one point when the Internet jumped a bit there. ( . . . ) We had
stopped the devices (for the other) children during the training; to dedicate the Internet
just to that” (Parent 06). “No, nothing went wrong. But at first the camera froze a lot”.
(Patient 09). Two other factors were mentioned as limiting by some parents. The first was
the sound, “As soon as someone spoke, we couldn’t hear what was happening elsewhere
( . . . ) we could no longer hear what the instructor was saying. It was hard to manage
sometimes. It was not all the time” (Parent 10). The second limiting factor was the watch,
“Sometimes we forgot, it’s our fault, but we forgot to plug in the watch, and things like
that” (Parent 04).

Overall, the telerehabilitation method of delivering the service was identified as
beneficial by all participants, because the program did not require travel and could be done
from the comfort of their home, allowing families to balance training with personal and
professional activities. Some mentioned that it might not have been possible for them to
participate if the program had been in-person: “We don’t waste 20 or 30 min to get there
and come back. It sounds like nothing, but it’s still precious. Because if we had to go to
(the hospital), ( . . . ) it’s not certain that we could have participated” (Parent 06). Others
said that the telerehabilitation delivery was crucial in their decision to participate “Three
evenings, it was going to be a little more difficult. ( . . . ) The fact that I knew I didn’t have
to go out, that was one of the characteristics that made me say yes” (Parent 11). Patients
also liked not having to come to the hospital for interventions: “Before the telehealth, I
was like ‘Why don’t we go to the hospital? That would be better’. It would be weird to do it on
the computer. But then I noticed it was better, because you can do it in your living room.
You don’t have to be like, ‘Okay, it’s 6:30 a.m. I have to go to the hospital’. Because it takes
an hour to get there, and it will be at 7:30 a.m. You can say like, ‘It’s 7:15. Okay, I’m going
to turn on the television, and I’m going to start this’. There you go, you didn’t have to go to
the hospital and do everything” (Patient 05). Doing the training at home was appreciated
by all parents, but this subject was not addressed as much by patients. Parents mentioned
that their children felt at ease doing their exercises, and that it was even more beneficial in
winter that they did not need to leave the house. Moreover, they agreed on the convenience
of the delivery method. Most parents mentioned that it helped to balance the training
in the family’s everyday life: “In family life with children, it fits well, it makes it much
easier. I don’t need to call a babysitter for the others while we go to his appointment. For
family management, I think it’s something very useful” (Parent 10). As indicated in the
kinesiologist’s notes, it was common for families to have the other parent involved in the
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training (n = 7), as well as siblings (n = 4), cousins (n = 1), grandparents (n = 2) or even
friends (n = 2).

However, in some cases, the increased accessibility of the telerehabilitation method of
delivery led to a sense of obligation, especially among the teenagers: “(I) felt a bit like I
had to do it even though I didn’t feel like it sometimes. Then, like when I was in pain, I felt
bad for not doing it” (Patient 03).

3.8. Recommendations and Suggestions from the Families

When asked if they would recommend the program to other patients and their families,
all parents and patients agreed that they would, some even going so far as to propose that it
become part of the ALL treatment protocols: “This should be a part of the treatment. It has
(been) five years (since) she (Patient 09) got sick, she has (had) two years of chemotherapy.
This type of program should be included in her treatment, as a follow-up with the hospital,
because she would benefit a lot. (It would be) beneficial for all kids in her situation”
(Parent 09). Similarly, most parents and patients also thought that the telerehabilitation
delivery method could be useful not only for cancer survivors but for anyone interested
in exercising. Some patients specifically mentioned that it would be ideal for populations
with factors that limit travel or mobility. Others mentioned that if the person is able to do
the training in person, it may not be needed.

Many parents agreed that they would propose the telerehabilitation method of delivery
to another health or sport professional if they ever needed such rehabilitation services
again, mainly due to the aforementioned general benefits of the telerehabilitation service
delivery method: no travel time, being able to do it from the comfort of their own home,
and the balance of training with personal and work life.

During the program, a few families said that they would have appreciated at least
a few in-person training sessions to help correct movements that were more technically
difficult for the patient and to get tactile feedback. Other suggestions from the families to
the research team for improving the system or service were as follows:

1. Provide more material (such as yoga mats, or wider variety of weighted balls, and
elastic bands).

2. Provide the system to families with fewer technologies at home, or with better quality
cameras that could be controlled by the kinesiologist to focus on participants so that
they would stay in the frame while in motion (Parent 06), or even to use a set of three
cameras to see different angles.

3. For the kinesiologist to “have (real-time) access to the data from the training (to)
watch” on the screen, to help motivate and set goals (Parent 10).

4. Have a more flexible schedule for families to do a different session if they couldn’t
attend one earlier in the week. “Let us decide when our training is. ( . . . ) Sometimes,
we might have an exam on Thursday, so we can’t do it on Wednesday evening because
it takes too long and we couldn’t study” (Patient 04), or for families to select their
preferred times without selecting the age group.

5. Offer a longer program to gain more benefits (“a full school year” (Patient 11) was
proposed by two families).

6. Incorporate a wider variety of exercises, or exercises that each child likes, and more
games.

7. Encourage families to include friends, siblings, and other family members to shift the
focus and make it playful.

8. Offer the service earlier to help families plan their schedules ahead of time.
9. Offer the service to more families “As a part, included in the treatments” (Parent 09).
10. The hospital should better advertise the service to families, such as having the treating

physician recommend the program to patients during the final months of treatments.
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4. Discussion

Parents and patients were very satisfied with the program, as confirmed by the semi-
structured interviews. All participants said they would recommend the program to other
families in their situation. In addition, they all spoke in great detail of the benefits of the
program and its modalities, and were less concerned by its challenges.

Factors that contributed to the high satisfaction identified in this study, i.e., primarily
the method of delivery and the intervention modalities, may explain the high adherence
rates recorded in this study (89% [? ]), and for some, may have contributed to the initial
decision to participate. The current findings illustrate that the telerehabilitation method
of delivering the rehabilitation service was critical in choosing to participate, played an
important role in facilitating participants’ access to the program, and, subsequently, to
their satisfaction with the program. Pairing, grouping, and supervision also positively
influenced participants’ experience once they chose to enroll in the program. The frequency
and quantity of benefits mentioned during the interviews concerning these aspects of the
program far outweighed the challenges. Therefore, it would seem that the modalities of
the telerehabilitation service (i.e., pairing, grouping, and supervision) impacted adherence
to the program, while its accessibility contributed to the initial decision to participate.

The literature examining factors influencing ALL survivors to participate in, adhere
to, and complete a rehabilitation or exercise program is limited. Nevertheless, the findings
of the current study are consistent with the earlier study done by Wright et al. (2015). Both
highlight that participants prefer to exercise at home rather than at a hospital or clinic [? ].

Furthermore, the current study parallels the findings of Kairy et al. (2013) in certain
respects. The latter explored the patient perspective of adults who received an eight-week
home-based telerehabilitation program following total knee arthroplasty [? ]. That study
used a system similar to the current study, to provide supervised intervention to patients;
however, their program was neither paired nor grouped. Although each study targeted
very different populations, their findings are astonishingly similar, indicating that the
aspects interviewees appreciated most were being able to receive the services at home,
and their relationship with the physiotherapist. In both studies, participants reported
that the physiotherapist and kinesiologist were capable of adequately evaluating patient’s
technique, pain, and discomfort. Furthermore, patients in both studies mentioned that
some in-person sessions might be useful to facilitate a clinical follow-up, such as physical
correction. Lastly, in both studies, telerehabilitation was not viewed by patients as an
impediment to their satisfaction with the program. However, the differences between the
populations and modalities (i.e., paired and grouped trainings) may have influenced the
perspective of the participants: Patients in the current study highlighted the playfulness
of both the training regimen and their kinesiologist. Additionally, while in the study by
Kairy et al. the patients preferred the telerehabilitation delivery method over in-person,
due to saved preparation and travel time, they did not mention the advantages of better
balancing of personal, family and work life, a factor raised repeatedly in the current study.
The increased social interactions, due to the paired and grouped approach of the current
study, may have imposed some challenges, but motivated participants to adhere to the
program [? ].

To this extent, a study revealed that children with disabilities considered their partici-
pation in physiotherapies and occupational therapies meaningful when they were enjoying
themselves, felt capable and autonomous in their activity, and when there was a social
component to the activity [? ]. The modalities of the present study had an intrinsic so-
cial component. Participants took full advantage of the social involvement. The original
“patient–parent paired” experience very often expanded to not just two but three partici-
pants, including other family members or friends. Furthermore, participants mentioned
the perceived benefit of being able to do exercises or tasks that had once been difficult. This
finding aligns with the essential role of capacity in creating a meaningful rehabilitation
experience. Lastly, participants highlighted the importance of enjoyment in their experi-
ence of the current program. This enjoyment is noted, in their perspective, concerning



Int. J. Environ. Res. Public Health 2021, 18, 3610 13 of ??

the modalities: Patients appreciated the healthy competition between families, as well as
with their parents. Enjoyment is also observed in their perspective of the kinesiologist’s
personality. Both patients and parents described her as playful. It is also noted in their
recommendations for future programs.

Early survivors of ALL are known to be a difficult population to recruit for exercise
interventional study. Their adherence to such programs tends to be low, since they are
less active than the general population. Furthermore, after ALL treatment completion,
patients and their families may experience challenges related to family cohesion [? ] and
the addition of school-related activities to the schedule [? ]. In these respects, the modalities
of the current program were beneficial, since they reduced the burden on the family’s
schedule by increasing the accessibility of the rehabilitation services. The social intra- and
inter-family interactions might also provide a valuable tool to improve patient motivation
to adhere to such rehabilitation programs.

Study Limitations

The main limitation of this study was the small sample size: Results from nine
parent–patient pairs cannot be generalized to the entire population of early survivors of
ALL. Furthermore, interviews were conducted only with participants who completed the
program, and their perspectives may differ from participants excluded prior to intervention
completion.

The current study used a hybrid approach (i.e., not all interactions with the kinesiol-
ogist were done remotely) that may have allowed the therapeutic relationship with the
participants to develop, but it is impossible to infer whether this would be better than
other telerehabilitation approaches, such as conducting all activities online. One of the
main aspects appreciated by both parents and patients was supervision by the kinesiologist
during the telerehabilitation training sessions. However, it is important to note that the
therapeutic relationship fostered between participants and the kinesiologist was not created
exclusively through the use of telerehabilitation. Participants met the kinesiologist twice
before starting the program: once for the baseline evaluation in the hospital (three to four
hours), and once for a home visit to help the families prepare the technologies and their
training environment (45 to 90 min). Consequently, it is not possible to infer from the
results of this study alone that a therapeutic relationship can be created through the use of
telerehabilitation alone.

Moreover, regarding the benefits perceived by participants, it remains unclear if the
decreased pain that patients reported was due to actual changes in the pain sensation (i.e.,
whether it decreased to discomfort or the sensation was no longer present), or was the
result of the educational role of the kinesiologist in gaining a better understanding of the
pain. Nonetheless, pain is a very important issue and was raised as limiting in this study.
This finding raises the need to address pain in this population, using a multidisciplinary ap-
proach.

5. Conclusions
5.1. Summary

The telerehabilitation program with early survivors of ALL yielded very high satisfac-
tion among participants. The telerehabilitation method of delivery may have been a key
factor in their consent to participate in the project, but the group approach, patient–parent
paired training, and supervision by a kinesiologist were the main factors that spurred
participants to adhere to the program throughout the 16 weeks of interventions.

5.2. Future Avenues

Future studies should further explore the impact of personal and family factors on
adherence to telerehabilitation, in order to address challenges and promote participation
in such programs. In a similar vein, the reasons why some ALL survivors chose not to
participate or abandon during the course of the intervention should be explored, in order
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to provide solutions and programs that are accessible and appealing to a larger group of
patients and survivors. Lastly, future interventional research should focus on assessing the
impact of the program on the emotional and social well-being, in addition to quality of
life (QoL) and health-related QoL, of participants using validated tools, and should also
examine other formats of telerehabilitation interventions, compared to in-person services.
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Appendix A : Semi-Structured Interview Questionnaire

General clarification—for use with any question:

• Can you elaborate a little more?
• What do you mean by that?
• Could you give me an example of this?
• Why do you think this is so?

Appendix A.1 Introduction

We know that you have had acute lymphoblastic leukemia, and that you have been
offered telemedicine services to limit side effects on the musculoskeletal system. This
project seeks to follow up with patients who have received this type of service, in order to
better understand their experience. In this way, we hope to better identify the factors that
have harmed or helped the process and thus improve the experience of users in general.
This project is specifically looking at telemedicine, so I will not ask you about the delivery
of more traditional rehabilitation services, if you have received any. I would like you to
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tell me about your personal experience with telemedicine services and technologies. Your
participation in this project remains confidential. We are recording this interview to enable
the interview to be transcribed. Your participation is important and much appreciated.
That said, if you see fit to end the interview, you are free to do so at any time, and this
without consequences for you. Moreover, feel free to ask questions as needed, whether
about the interview or the study. We are very interested in your feedback, whether positive
or negative, and keep in mind that there is no right or wrong answer. Would you be ready
to start?

Appendix A.2 Interview Questions

(1) We define telemedicine as any offer of remote rehabilitation services using telecom-
munication technologies, so by computer, smartphone, iPhone . . . . Can you give me
your general opinion on telemedicine? This is not strictly limited to the services you
have received.

Follow-up questions:
Can you give me an example of a benefit of telemedicine?
Can you give me an example of a disadvantage of telemedicine?
(2) We will now talk about your experience when you received the telemedicine

services with the Zoom system. Above all, I would like you to tell me about what went
well and what went wrong.

Follow-up questions:
What made the service easier to use/did not require too much effort?
What made you become comfortable with the service?
What made it easy to use?
What kind of difficulties did you encounter during the telemedicine sessions?
Has this changed over time?
Did you have any technical problems? If so, have these had an impact on the quality

of the services offered? Have they affected the quality of care provided?
How would you describe your relationship/level of familiarity with your therapist?
(3) When you first received services from TR, was there anything that you found

particularly difficult or did you have any prior concerns? If so, what was it?
Follow-up questions:
Were there any situations that you did not like/found annoying/embarrassing?
Did you have any concerns about using telemedicine at home?
Did you have any concerns about your security/privacy/the space it would occupy?
If yes, did your therapist respond to your concerns?
Have you ever observed or heard of any mishaps involving the provision of

telemedicine services?
Have you ever had accidents or near misses during telemedicine sessions?
(4) What did people around you think/what was their opinion of telemedicine?
Follow-up questions:
Do people around you base their opinion of telemedicine on past experience? If so,

what was their opinion from their personal experience?
(5) What did you think of the “parent–child” training experience?
Follow-up questions:
What was the attitude of the parent/child during the telemedicine sessions (e.g., was

he/she enthusiastic or negative/negative)? How did your parent/child influence your
training experience?

Do you feel that working out in pairs helped or hindered your experience? How
and why?

(6) What did you think of the telemedicine group training experience?
Follow-up questions:
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What was the attitude of other parents/children during the telemedicine sessions (e.g.,
was he/she enthusiastic or negative/negative)? How did group training influence your
telemedicine experience?

Do you feel that being several helped or hindered the training? How and why?
(7) Did you feel that your personal experience was positively or negatively influenced

by the kinesiologist?
Follow-up questions:
What was the attitude of the kinesiologist during the telemedicine sessions (e.g., was

he/she enthusiastic or negative/negative)? How did your kinesiologist influence your
telemedicine experience?

Was the information you received during your telemedicine sessions with your kinesi-
ologist sufficient? Did it meet your needs? If not why?

(8) If you needed physical training again, would you suggest another kinesiologist to
use Zoom?

Follow-up questions:
Can you tell me why?
(9) Who do you think could benefit from this type of service?
Follow-up questions:
Why?
Can you give me an example?
(10) I would just like to review my notes for a moment to check if I forgot anything or

if I want more information on something . . .
Follow-up questions:
Perceived effectiveness of the program? Perceived benefits or consequences on health

or well-being on the day-to-day basis or in the context of the sessions?
Can you give me an example?
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