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Occupation Based Telerehabilitation Intervention
for Adolescents with Myelomeningocele: A Pilot Study

Shoshana Steinharta, Shani Raz-Silbigera, Maurit Beeria, and Yafit Gilboab

aALYN Hospital - Pediatric and Adolescent Rehabilitation Center, Jerusalem, Israel; bSchool of
Occupational Therapy, Faculty of Medicine, The Hebrew University of Jerusalem, Jerusalem, Israel

ABSTRACT
Aims: This pilot study examined the impact of an occupation based
intervention using a telerehabilitation format with adolescents
with myelomeningocele (MMC).
Methods: We conducted a nonrandomized pilot study including
four adolescents ages 14–18 with MMC. The intervention program
included 10–12 sessions of the Cognitive Orientation to daily
Occupational Performance remotely delivered via videoconferencing.
Outcome measures included the Canadian Occupational
Performance Measure (COPM), Wee-Functional Independence
Measure;(Wee-FIM), and the Pediatric Quality of Life Inventory
(PedsQL). Assessments were administered at baseline, post interven-
tion and at three-month follow-up.
Results: Following intervention, participants rated their performance
as having improved 2 points on the COPM for 8 out of 12 trained
goals and on 2 out of 8 untrained goals. At 3-month follow-up
improvement was reported on 9 out of 12 trained goals and 3 out
of 8 untrained goals All participants made clinically significant
improvements on the Wee-FIM total score following intervention
and improvements were maintained at 3-month follow-up. The inter-
vention effect on the PedsQL was inconclusive. Feedback interviews
suggested that participants experience high satisfaction from the
results and implementation of the intervention.
Conclusions: Our results demonstrate potential efficacy of occupa-
tion based teleintervention for adolescents with MMC.
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Myelomeningocele (MMC) is a congenital disorder in which the neural tube does not
close completely. It is one of the most frequently occurring birth defects among children
today, with an incidence of 1/7000 for Jews and 1/1700 for non-Jews in Israel (Zlotogora
et al., 2002). It is often associated with hydrocephalus and Arnold Chiari malformation,
varying degrees of motor and sensory loss, depending on the level of the lesion, and
neurogenic bowel and bladder. Children and adults with MMC often have long-term
physical and cognitive disabilities, and developmental delays which impact on everyday
functioning (Komolafe et al., 2018). In addition, children and adults with MMC often
require assistance with self-care activities and with ambulation (Steinhart et al., 2018).
Participation, as defined by the World Health Organization, is the involvement in life

situations (WHO, 2001). Participation in occupations contributes to life satisfaction and

CONTACT Yafit Gilboa Yafit.gilboa@mail.huji.ac.il School of Occupational Therapy, Faculty of Medicine, Hebrew
University of Jerusalem, Mount Scopus, Jerusalem 91240, Israel.
� 2020 Taylor & Francis Group, LLC

PHYSICAL & OCCUPATIONAL THERAPY IN PEDIATRICS
2021, VOL. 41, NO. 2, 176–191
https://doi.org/10.1080/01942638.2020.1807448

http://crossmark.crossref.org/dialog/?doi=10.1080/01942638.2020.1807448&domain=pdf&date_stamp=2021-02-01
http://www.tandfonline.com


prepares children for critical adult roles (Law et al., 2006). Youth and young adults with
MMC participate less in recreational, physical, and social activities. They spend less
time with friends and are generally more isolated (Bakanien_e et al., 2018). They often
experience restrictions with participation in independent living, obtaining a driver’s
license, education, and employment (Barf et al., 2009).
Participation of individuals with MMC is often further impeded by environmental

barriers which make it difficult to perform physical activities (Buffart et al., 2009).
Moreover, as individuals with MMC get older, they continue to have difficulties in par-
ticipation, including self-care activities, mobility, and recreation, and their participation
appears to decline even further (Barf et al., 2009; Kelly et al., 2011; Liptak et al., 2010).
In addition, their quality of life (QoL) scores have been found to be lower than those of
their peers, and may decline further with age (Liptak et al., 2010). This demonstrates
the importance of addressing participation and QoL issues as these individuals transi-
tion into adulthood (Buffart et al., 2009) and encouraging participation by providing
resources and opportunities to support participation (Kelly et al., 2011).
Telerehabilitation, within the larger realm of telehealth, refers to the application of

communication technology to remotely support rehabilitation services for people in
their homes or other environments (Cason et al., 2018). By using telecommunication
technology the client’s access to healthcare can be improved and the influence of clini-
cians can extend beyond the physical walls of a traditional healthcare facility, thus
expanding continuity of care and enabling service provision within the context where
occupations naturally occur. Occupational therapy practitioners use telehealth as a
medium to provide services in various contexts and locations, thereby allowing for serv-
ices to occur where the client lives, works, learns, and plays, if that is needed or desired
(Cason et al., 2018).
Telerehabilitation is being used in the management of patients with chronic health

conditions to provide assessment, evaluation, and communication to better fit the
chronic disease model of care. Telehealth is a cost-effective method to provide follow-
up care while minimizing the burden of travel for patients who are limited by disability
or geography (Moffet et al., 2015). This method could be a viable option for providing
therapeutic interventions for children with MMC at home, in a user-friendly, playful,
and rehabilitative setting (Sgandurra et al., 2018). In addition, it provides a sense of
security to families of children with complex healthcare needs and enables them to
develop care competencies at home (Young et al., 2006).
Two systematic reviews of the literature on telerehabilitation practices in children and

adolescents (Camden et al., 2019; Santos et al., 2014) found that telerehabilitation is
able to produce similar or better results when compared to the traditional methods,
providing less frequency of symptoms, better disease control, better QoL, greater adher-
ence to treatment, and a high level of patient and proxy satisfaction. However, further
research is required to better understand the characteristics of effective telerehabilitation
interventions, and to determine how these characteristics may differ for specific popula-
tions and outcomes (Camden et al., 2019). Specifically, a scarcity of literature exists on
outcomes of telehealth in individuals with MMC (Dicianno et al., 2016). and no studies
were found which investigated the use of telerehabilitation as a means to promote par-
ticipation and QoL in adolescents with MMC.
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The Cognitive Orientation to daily Occupational Performance (CO-OP) approach
(Dawson et al., 2017) combines the learning of a meta-cognitive strategy (stated simply
as Goal-Plan-Do-Check) applied to meaningful, self-identified problems in everyday life.
The use of metacognitive strategy training improves participation in meaningful activity
(Dawson et al., 2017) by promoting self-awareness, self-monitoring, performance adjust-
ment, and generalization and transfer to other tasks and contexts in everyday life
(Cicerone et al., 2011). The CO-OP approach delivered in face-to-face mode has shown
some promise for enabling youth with MMC to achieve their personal goals and to
enhance their occupational performance and executive functioning through strategy use
(€Ohrvall et al., 2019; Peny-Dahlstrand et al., 2020). In addition, two pilot studies
described the benefits of the CO-OP using telerehabilitation method with adults with
acquired brain injury (Beit Yosef et al., 2019; Ng et al., 2013).
Prior to conducting a more extensive trial, the aim of this pilot study was to investigate

the effect of the CO-OP approach using a telerehabilitation method in promoting activity
performance, functional independence, and QoL in adolescents with MMC. A secondary
goal was to determine whether any change in the above outcomes was sustained over time.

Method

Design

We conducted a nonrandomized pilot study with 3-month follow-up. The study proto-
col was approved by the hospital’s institutional ethical committee. A consent form was
signed by the parents and the participants prior to administration of the assessments.

Participants

Four adolescents ages 14–18 years diagnosed with MMC were recruited from the MMC
clinic in a children’s rehabilitation hospital in Jerusalem. All had shunted hydrocephalus
and Arnold Chiari. All participants were currently studying or had graduated high-
school, spoke Hebrew, were able to identify specific difficulties in their daily activities
and had internet access at home but had no to minimal experience in using the Skype
communication technology. All participants had previously received Occupational
Therapy (OT) but were not receiving other OT treatment during the course of the
intervention. Exclusion criteria were additional medical diagnoses, intellectual disability,
psychiatric disorder, total hearing or visual loss, and manual dexterity problems (unable
to operate the tablet).
Eight adolescents met eligibility criteria, six of them consented to participate in the

study along with their parents. The other two refused due to time commitment issues.
One participant withdrew consent after baseline assessment due to socioeconomic issues
(did not have the adequate caregiver support necessary for treatment). Four out of the
five remaining participants completed the tele-intervention program and the post inter-
vention assessments (80% retention rate). One participant dropped out after three ses-
sions due to technical difficulties with scheduling the sessions alongside with his school
schedule and after school programing. Descriptive statistics of demographic variables
and medical characteristics of the four participants who completed the study are
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described in Table 1. As can be seen, the participants came from diverse personal, cul-
tural and socioeconomic backgrounds.

Measures

A demographic questionnaire was completed by the parents including questions on the
adolescent’s age, gender, parental education, religion, place of residence, and educational
setting. Information regarding disease factors including level of lesion, hydrocephalus,
number of shunts, and Arnold Chiari malformation was obtained from patient records.

Primary Outcome Measure
Canadian Occupational Performance Measure (COPM) (Law, 2017) Hebrew version. The
COPM is a widely used outcome measure in rehabilitation research, designed to meas-
ure the clients’ self-perceptions of their activity performance and satisfaction with per-
formance and detect changes over time. Participants were asked to identify goals and
then rate their performance and satisfaction with performance on a scale of 1 to 10,
where 10 indicates optimal performance or satisfaction. A minimal clinically significant
difference is a 2-point change on the COPM performance ratings (Law, 2017).

Secondary Outcome Measures
Wee-Functional Independence Measure (Wee-FIM) (Keith et al., 1987). The parents
completed the Wee-FIM, aimed to assess functional independence in children. The
Wee-FIM includes 18 items covering six areas: self-care, sphincter control, transfer,
locomotion, communication, and social cognition. Performance is rated with an ordinal
rating system ranging from 7 (complete independence) to 1 (total assistance). The lowest
total score is 18 and the highest total score 126. The Wee-FIM is used extensively in pediat-
ric rehabilitation research (Maddux et al., 2018) and has good psychometric and clinometric
properties (Ottenbacher et al., 2000). The minimal clinically significant difference on the
Wee-FIM from pretreatment to post-treatment is 4.5–10% (Lin et al., 2012).
PedsQL 4.0 measurement for the Pediatric Quality of Life Inventory (Varni et al.,

2001) is a modular instrument for measuring health-related quality of life (HRQoL).
The Hebrew version was used (Weintraub et al., 2011) including child self-report and

Table 1. Participants’ characteristics.
Participant 1 2 3 4

Age 15 18 16 17
Gender Male Male Female Male
MMC levels T12 L3 L3 L5
Education Inclusion

Education
Graduated
Regular
High School

Inclusion
Education

Graduated
Regular
High School

Mobility Manual wheelchair Manual wheelchair Manual wheelchair Assisted walking
Religious background Druze Jew Jew Muslem
Main caregiver Both parents Mother Both parents Both parents
Residence Rural Rural Urban Urban
Mothers’ years of education 7 15 15 7
Fathers’ years of education 12 12 15 12
Parental marital status Married Divorced Married Married
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parallel parent proxy-report for ages 13–18. The 23-item PedsQL 4.0 Generic Core
Scales encompass Physical Functioning (8 items), Emotional Functioning (5 items),
Social Functioning (5 items), and School Functioning (5 items). A 5-point response
scale is utilized for both child and parent proxy-report. Items are linearly transformed
to a 0–100 scale, so that higher scores indicate better HRQoL.
Feedback interview. Semi-structured 10–15minute interviews were conducted at post

intervention assessment to obtain the adolescents’ and their parents’ perceptions of the
CO-OP intervention using the telerehabilitation medium. In the feedback interview, par-
ticipants and their parents were asked three open-ended questions regarding a) their
experience with the CO-OP intervention using a telerehabilitation format, b) the bene-
fits, and c) disadvantages of this treatment approach.
Field notes. The therapist who conducted the training in implementation of CO-OP

using telerehabilitation wrote field notes after each session regarding the use of the key
elements of the approach to ensure the implementation of the critical components of
CO-OP, as described in the fidelity checklists (McEwen et al., 2012).

Procedure

At baseline, participants were assessed by an occupational therapist (author SS) in the
MMC clinic and were provided with a tablet for use during their weekly sessions. Five
individualized goals were chosen together with the participants or with both the partici-
pants and their parents using the COPM. The participants were asked to choose which
three goals out of the five they would like to train directly. Post intervention assess-
ments were performed in the clinic immediately following the intervention. The feed-
back interview also was conducted following the treatment. Follow-up assessments were
performed three months later in the clinic or via videoconferencing after the question-
naires were sent by e-mail.
A second occupational therapist (author SR) trained in the CO-OP approach delivered

the intervention according to the structure of sessions described by Dawson et al. (2017)
and filled out field notes at the end of each session. The intervention consisted of 10–12
consecutive weekly virtual sessions for 30–60minutes, in which the participants met with
the CO-OP trained occupational therapist via a teleconference app (SkypeTM) using the
tablet or home computer. During the intervention sessions, three out of five goals identi-
fied on the COPM were the focus of the intervention (trained goals). If it was not pos-
sible to perform the activity during the teleintervention, the sessions included discussing
the goals, the performance, the plans and strategies. The other two goals were not
addressed or discussed directly during the intervention sessions (untrained goals).
Examining attainment of the untrained goals allowed for assessment of generalization and
transfer of learning of the overall CO-OP strategy (goal- plan-do-check).
CO-OP is a metacognitive client-centered performance-based, problem solving

approach that enables skill acquisition through a process of strategy use and guided dis-
covery to explicitly address individuals’ self-identified goals (Dawson et al., 2017). The
key features of CO-OP include (1) client-centered child chosen goals; (2) the use of
problem solving global strategy, “Goal Plan Do Check” (GPDC) and domain-specific
strategies (DSS) (3) session format (4) dynamic performance analysis (DPA) (5)
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enabling principles, designed to support skill acquisition, generalization and transfer; (6)
guided discovery, facilitated by the therapist; and (7) parent’s or significant other’s
involvement (Dawson et al., 2017).
The video-sessions occurred while the participant was at home, and the OT was alone

in her office to ensure privacy. At the first intervention session, the OT and participant
discussed the goals, and the OT taught the participant the global problem-solving
approach (Goal-Plan-Do-Check). In the proceeding sessions, the OT guided the partici-
pants to discover strategies that would solve their task-performance problems. In addition,
other domain-specific strategies were identified in relation to specific goals. If it was pos-
sible the OT observed the actual performance via video-conferencing. For some goals, it
was not possible to perform the activity during the sessions, either because the activity
was performed in other locations (e.g. a supermarket), due to privacy issues (e.g. dress-
ing), or for safety reasons (e.g. lighting fire while the significant other was not present).
In these cases, the sessions included discussing the performance, plans and strategies.
To ensure adherence to the CO-OP protocol, meetings were held regularly between

SR and YG, to review and discuss the intervention sessions. At the beginning of the
intervention, the OT explained to the participants and parents that involvement of both
of them is important for supporting the therapeutic process in line with the CO-OP
principles (Dawson et al., 2017). This is especially significant for the execution of plans
during the week between the sessions and the generalization and transfer of strategies
and skills to the participants’ daily routines.

Data Analysis

Descriptive statistics was calculated for all demographic and outcome measures. Each out-
come was described by comparing individual performance at baseline, post-intervention
and follow-up, examining whether participants obtained minimal clinically important differ-
ence (i.e. the smallest improvement in scores in the domain of interest which patients per-
ceive as beneficial) (Malec & Ketchum, 2020).
For the feedback interviews, we conducted manual coding of participants’ oral

responses, which were hand-written or typed by the research assistant performing the
interview (SS). The coding and classification of the responses to the corresponding
themes were performed and validated independently by two of the authors (SR and
YG). If a disagreement occurred, it was discussed until a consensus was reached.

Results

Overall, findings suggest that the CO-OP intervention using a telerehabilitation format
was feasible to deliver in adolescents with MMC. Four of the five participants were able
to complete the intervention process. Based on the participants’ responses and the field
notes, the OT’s overall impression was that the intervention was fun and motivating.
Examples of domain-specific strategies utilized by the therapist and participants during
the intervention are summarized in Table 2.
The goals identified by each participant are detailed and trained and untrained goals

are specified in Table 3. Participants’ chosen goals were in four main life domains
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according to the International Classification of Functioning, Disability and Health (ICF)
activities and participation component (WHO, 2001). Goals for which clinically signifi-
cant improvements were achieved based on the participants’ performance ratings on the
COPM (�2 points) (Law et al., 2014) are indicated with an asterisk (�).
We found that clinically significant improvements in activity performance and satis-

faction ratings were achieved at post intervention and at follow-up in both trained and
untrained goals. Overall, each participant improved in 2 to 5 of their 5 identified goals
in the performance scale (Figure 1).
Examination of the overall clinically significant improvements indicates two main

findings. First, the performance and satisfaction improvements that were achieved at
post intervention were maintained at follow-up. Second, some evidence for participants’
ability to transfer the use of this approach to goals other than those trained is seen in
COPM scores for untrained goals (Table 4).
In addition, all participants made clinically significant improvements (above 4.5%) in

their functional status according to the Wee-FIM total score. Clinically, participants 1, 2
and 4 made significant gains of 11%, 5.8% and 6.4% respectively from baseline to post
intervention, with no significant changes from post-intervention to follow-up.
Participant 3 made a significant gain of 19% from baseline to follow-up (Figure 1).
Change in PEDSQL 4.0 scores was inconclusive. We found an increase in self-report

HRQoL from baseline to post intervention in participant 2 and from baseline to follow-
up in participants 3 and 4, whereas the scores for participant 1 decreased. An increase
in parent proxy-report HRQoL from baseline to post intervention was demonstrated in
patients 1 and 2, whereas the parent proxy-report score decreased for participant 4. The

Table 2. Domain-Specific Strategies (DSS) that supported skill acquisition.
Goal CO-OP strategy use Example

Donning pants
(participant 1)

Body position Therapist: “How do you need to position your body to insert your
leg into the pants?”
Client: “Sit upright, bend the knee, Heel on hip”

Attention to doing Therapist: Where are your legs when you get dressed?
Client: “Eyes on the legs”
Client: “Pants to the leg and not leg to the pants”

Task specification/
modification

Therapists: How can you reach your clothes? Where should they be
placed in the closet?
Client: “Lower shelves are accessible to me”

Preparing light meal
(participant 2)

Attention to doing Therapist: How will you remember all the stages of preparing an
omelet?
Client: “I will write a list of the necessary tools and ingredients”

Supplementing
task knowledge

Therapist: “After lighting the stove the pan is hot. Touching with
bare hands will burn you.”
Therapist: “The oil needs to be heated in the pan before inserting
the eggs.”

Task specification/
modification

Therapist: Where should you place the ingredients?
Client: “Easy access on the counter”

Grocery shopping
independently
(participant 4)

Attention to doing Therapist: “What can you do to avoid falling in the street?”
Client: “Walk slowly, make stops and look for obstacles”

Imagery Therapist: “Visualize yourself walking in the route to the grocery
shop”
Client: “I’m walking with confidence, I’m not falling, I ignore
people that make fun of me”

Relaxation Therapist: “What can help you stay calm and confident outside?”
Client: “Deep breath , count to ten, I can do it”
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parents of participants 2 and 3 who did the follow-up assessment via videoconferencing
did not fill out the follow-up report despite our requests (see Table 5). A 4.4 (for child
self-report) and 4.5 (for parent proxy-report) change in PedsQL total scaled score was
determined as a minimal clinically significant difference (Varni et al., 2003).

Qualitative Results

Manual coding of interview responses revealed 3 main themes: Intervention results,
Therapeutic relationship, Remote delivery

Table 3. Participants’ self-identified goals, importance ratings and classification according to the ICF.
P Goals IR Life domain-ICF

1 Trained 1. Light meal preparation 10 d6300: Preparing simple meals
2. Donning pants and underwear� 10 d5400: Putting on clothes
3. Grocery shopping independently� 10 d6200: Shopping

Untrained 4. Bathing independently� 10 d510: Washing oneself
5. Paid work 10 d850: Remunerative employment

2 Trained 1. Long-distance bus travel� 10 d4702: Using public motorized transportation
2. Light meal preparation� 10 d6300: Preparing simple meals
3. Volunteer work� 10 d855: Non-remunerative employment

Untrained 4. Washing Laundry� 10 d6400: Washing and drying clothes and garments
5. Ironing 10 d6500: Making and repairing clothes

3 Trained 1. Doing homework independently
and organizing school bag.

10 d820: School education

2. Organizing bedroom� 9 d640: Doing housework
3. Light meal preparation� 7 d6300: Preparing simple meals

Untrained 4. Use of public transportation� 6 d4702: Using public motorized transportation
5. Writing 10 d170 Writing

4 Trained 1. Donning pants and shoes� 10 d5400: Putting on clothes
2. Grocery shopping independently 8 d6200: Shopping
3. Using the computer� 10 d3601: Using writing machines

Untrained 4. Light meal preparation 10 d6300: Preparing simple meals
5. Physical activity 10 d920: Recreation and leisure

Note. P, Participant; IR, Importance Rating for goal (1 – not at all important, 10 – very important); � indicates goal
improved to criterion at post-intervention and/or at follow-up. Improved goals are based on a minimum increase of
2-points on the COPM ratings for performance (Law, 2017). ICF, the International Classification, Disability and Health
(WHO, 2001) (https://apps.who.int/classifications/icfbrowser/). Goals 1–3 were trained while goals 4–5 were untrained.

Table 4. The number of goals that reached a clinically significant improvement on the COPM
performance and satisfaction scales.

Trained goals Untrained goals All goals

Pre–post Pre–follow-up Pre–post Pre–follow-up Pre–post Pre–follow-up

Performance ratings 1 2/3 2/3 1/2 1/2 3/5 3/5
2 3/3 3/3 1/2 1/2 4/5 4/5
3 1/3 2/3 0/2 1/2 1/5 2/5
4 2/3 2/3 0/2 0/2 2/5 2/5

Total 8/12
(66%)

9/12
(75%)

2/8
(25%)

3/8
(37.5%)

10/20
(50%)

12/20
(60%)

Satisfaction ratings 1 1/3 1/3 1/2 1/2 2/5 2/5
2 3/3 3/3 0/2 1/2 3/5 4/5
3 2/3 2/3 1/2 1/2 3/5 3/5
4 1/3 1/3 2/2 1/2 3/5 2/5

Total 7/12
(58%)

7/12
(58%)

4/8
(50%)

4/8
(50%)

11/20
(55%)

11/20
(55%)

Note. COPM-P, COPM performance scale; improved goals are based on a minimum increase of 2-points on the COPM
ratings for performance (Law, 2017).

Bold text indicates the total values.
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Intervention Results
Three participants described their satisfaction from the results and implementation of
the CO-OP approach that influenced their daily life function, e.g: “The intervention
gave me self-confidence. It helped me especially in the kitchen. I now feel 99% inde-
pendent. It gave me the motivation to improve in life more than I expected” (partici-
pant 2); “It gave me a push to do things on my own” (participant 4). In addition
parent 2 described the generalization of the strategy to other functions “In the last
3months he has changed and become more independent… .as far as I know in the
sessions he only practiced preparing an omelet, but now he tries to cook breakfast for
the whole family”.

Figure 1. Participants’ COPM performance scale ratings at baseline, post-intervention, and 3-month
follow-up. The trained goals are in solid lines, the untrained goals are in broken lines.

Table 5. Baseline post-intervention and follow-up total Scores for the PEDS QL 4.0.
Participant Questionnaire form Baseline Post-intervention Follow-up

1 Self-report 78.3 65.2 62.0
Parent proxy-report 56.5 62.0� 66.3

2 Self-report 45.6 70.0� 58.3
Parent proxy-report 40.2 53.2� –

3 Self-report 48.9 41.3 53.3�
Parent proxy-report 33.7 31.5 –

4 Self-report 43.0 43.0 50.0�
Parent proxy-report 43.0 36.0 37.5

Note. � indicates score significantly improved from baseline to post-intervention and/or at follow-up. A 4.4 (for child
self-report) and 4.5 (for parent proxy-report) change in PedsQL total scale score was determined as a minimal clinic-
ally significant difference (Varni et al., 2003).
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Therapeutic Relationship
Participants and their parents reported satisfaction from the interaction with the OT.
For example: “the therapist was able to enter into my world and give me advice and
recommendations” (participant 4); “My daughter developed a special relationship with
the therapist. The strategies she gave were effective and easy to implement” (parent 3).

Remote Delivery
Participants described the pros and cons of the telecommunication method, e.g. “The
treatment was convenient in the house without the need to go anywhere” (parent 3)
and on the other hand “Sometimes there was no reception in the house or the call was
disconnected” (participant 1); “At times there were technical difficulties the computer
froze and the picture was blurry, we couldn’t hear each other and needed to repeat
ourselves” (participant 2).

Discussion

The results from this pilot study support the potential for online delivery of a goal-
directed, occupation based intervention to improve function and participation outcomes in
youth with MMC. This study suggests that the CO-OP approach can be applied remotely
with adolescents with MMC with positive results. Our results are similar to a pilot study
that described the benefits of the CO-OP intervention using telerehabilitation with 3 adults
with TBI (Ng et al., 2013). They are also in line with a recent feasibility study that demon-
strated the potential benefits of the CO-OP approach in five young adults with spina
bifida, where most of the sessions also took place in everyday-life settings and many goals
were not observable during therapy sessions (Peny-Dahlstrand et al., 2020).
Our preliminary results concur with previous trials reporting that telerehabilitation is

a viable and effective medium for the treatment of common diseases in children and
adolescents (Corti et al., 2018; Levy et al., 2014). However, in contrast to previous
research attempting to optimize cognitive outcomes (Corti et al., 2018; Simone et al.,
2018), the intervention model in this study utilized an occupation focused approach. To
our knowledge, this is one of the first studies that evaluated participation as an outcome
measure in a telerehabilitation intervention for youth with complex disabilities.
Significant clinical improvements were found in most of the trained goals on the

COPM after receiving the CO-OP teleintervention. This improvement as reported
in pervious trials (Beit Yosef et al., 2019; Ng et al., 2013) is attributed to the client-
centered, occupation-based nature of the intervention as well as the delivery of the inter-
vention in a contextually relevant environment, which is considered the ideal setting to
address specific functional issues (Wheeler, 2015). In addition, the results demonstrated
an improvement in functional independence, which could be related directly to the
improved goals in ADL or indirectly to an increase in self-efficacy (Cameron et al., 2017),
self-confidence and motivation as well as the strategy use (Jackman et al., 2018).
Beyond the improvement in the trained goals, the current results demonstrate clinic-

ally significant improvement in some of the untrained goals, however, to a lesser extent.
This might be attributed to the generalization potential of the approach (Mandich &
Polatajko, 2004). As in other populations, the CO-OP approach has been shown to have
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the additional benefit of at least partial transfer of strategy use and problem-solving
skills to untrained activities (Beit Yosef et al., 2019; Cameron et al., 2017; Ng et al.,
2013). It must be mentioned that in accordance with the client-centeredness philosophy
of the CO-OP we allowed the participants to choose the goals that will be trained. The
fact that the trained versus untrained goals were not randomly selected is a possible
bias. Meaning, the participants chose the goals that were the most important for them
to train while the less important goals were untrained. That might explain the relatively
low number of untrained goals that showed significant clinical improvement. In add-
ition, most of the improvements in the trained as well as the untrained goals were
stronger at 3-month follow-up than immediately following the 10–12-week CO-OP vir-
tual sessions. This suggests that the treatment might be more beneficial in the long
term, resembling previous CO-OP studies (Ng et al., 2013).
The inconclusive results regarding the intervention effect on QoL may relate to a pos-

sible increase in awareness of the disability post intervention. Self-awareness is a com-
plex construct incorporating neural and cognitive processes, as well as psychological
factors (Fleming & Ownsworth, 2006). Previous literature has shown that increasing
self-awareness may cause additional stress and therefore decrease QoL in adolescents
with chronic health conditions (Ehrenreich et al., 2008) as possibly seen in participant
1. On the other hand, self-awareness may be positively related to rehabilitation results
(Fleming & Ownsworth, 2006). The variability in Peds QoL scores among the partici-
pants might be attributed to differences in personal and environmental factors. For
example, participants 1 and 3 appeared to experience a process that allowed develop-
ment of self-awareness, possibly leading to decrease in QoL following the intervention.
It is worth noting, however, that problems related to audio and video quality do exist

and were highlighted in the feedback interviews. Technological challenges are common
issues (Bradford et al., 2018) in many programs aimed to extend services to a remote
location (Beit Yosef et al., 2019; O’Donnell et al., 2010). Such issues need to be consid-
ered when introducing a program reliant on technology, and backup and contingency
plans need to be developed. In addition, future studies should utilize more advanced
technology to enhance performance observation in order to maximize the therapist’s
ability to communicate and facilitate positive changes in clients’ performance (Ng et al.,
2013). When reflecting on the participants who declined to participate or dropped out
during the study process, our impression was that their parents were less available to
support their children’s participation in the study.

Implications for Practice

The positive feedback from both participants and parents in this pilot study supports
the potential value of occupation based telerehabilitation for adolescents with MMC.
The current study highlights the potential for intervention provided via telerehabilita-
tion to offer an alternative to one on one treatment in the clinic or as a complementary
treatment to standard occupational therapy services. Providing this intervention in the
convenience of the home environment can extend the traditional course of rehabilita-
tion beyond conventional in- and out-patient therapy (Kizony et al., 2017). Specifically,
web-based training delivered in the home has the potential to increase therapy dose and
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accessibility (Piovesana et al., 2017) and can provide long-term therapy. It may be
especially attractive for youth, some of whom prefer this mode of interaction to a
consultation in a clinic (Levy et al., 2014). Efficacy and feasibility studies followed by
large-scale telehealth occupational therapy interventions are necessary to establish pro-
fessionally relevant clinical protocols that can be applied in clinics world-wide (Kizony
et al., 2017).
In addition, the current study protocol includes three measures with the established

minimal clinically significant change in scores. This choice of measures might enhance
the implication of the current study results into clinical practice.

Study Limitations

As with all pilot studies, this study possesses several limitations, and the results should
be interpreted with caution and should not be generalized. The primary limitation in
this study was the small sample size which precluded statistical analyses of outcomes.
Although the parents were asked repeatedly to send the full questionnaires, the parents’
reports at follow-up were not available for two participants. Furthermore, some con-
founding unmeasured variables (Cameron et al., 2017), such as temporal (i.e school
graduation and summer vacation), personal and medical (i.e, motivation, emotional
state, other treatments given), and environmental (i.e. family relationships, other thera-
peutic interventions and cultural norms) may have influenced the results. Finally, all
measures were subjective child and parent reported measures reflecting their life experi-
ences and perspectives. Measures of the potential effect of the CO-OP on body func-
tions such as executive functions (Peny-Dahlstrand et al., 2020) were not included.

Conclusion

Our pilot study supports the feasibility and potential effects of the CO-OP occupation
focused intervention remotely delivered for adolescents with MMC with potential for
wider implementation and future research. Results suggest the potential effects of the
intervention for promoting participants’ occupational performance in self-identified
goals and functional independence.
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