
www.manaraa.com

PAEDIATRIC PHYSIOTHERAPY

Physical Rehabilitation Practices for Children and
Adolescents with Cancer in Canada
Paula A. Ospina, BScPT, MSc;* Lesley Wiart, PhD, PT;*

David D. Eisenstat, MA, MD, FRCPC;{‡ Margaret L. McNeely, PhD, PT*‡

ABSTRACT

Purpose: Children and adolescents with cancer who undergo cancer treatment are at high risk of developing adverse effects, many of which may be ame-
nable to physical rehabilitation. We aimed to identify the current clinical physical rehabilitation practice patterns, services, and programmes available for
children and adolescents with cancer in Canada. Method: A cross-sectional survey in English and French was conducted. Participants were health care
professionals (HCPs) who provided physical rehabilitation services to children and adolescents with cancer in Canada. The survey included questions on the
HCPs’ practice patterns and the programmes and services they provided. Results: A total of 35 HCPs responded: 27 physical therapists (77%), 6 occupa-
tional therapists (17%), 1 exercise professional (3%), and 1 speech-language pathologist (3%). Overall, they reported activity limitations, alterations in
motor performance, muscle weakness, peripheral neuropathy, and fatigue as the top priorities for rehabilitation services. HCPs believed that interventions
were valuable in reducing the burden of cancer effects; however, issues such as space, resources, and lack of clinical practice guidelines were viewed as
barriers to providing services. Conclusions: Paediatric oncology rehabilitation services exist in some regions in Canada. HCPs strongly support the need to
develop clinical practice guidelines for paediatric oncology rehabilitation.
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RÉSUMÉ

Objectif : les enfants et les adolescents en traitement oncologique sont très vulnérables à des effets indésirables, dont bon nombre répondent à la réa-
daptation physique. Les auteurs ont cherché à déterminer les modes de pratique clinique, de services et de programmes en réadaptation physique offerts
aux enfants et aux adolescents atteints du cancer au Canada. Méthodologie : sondage transversal en français et en anglais. Les participants étaient des
professionnels de la santé (PdS) qui donnaient des services de réadaptation physique à des enfants et des adolescents atteints du cancer au Canada. Le
sondage contenait des questions sur les modes de pratique des PdS et sur les programmes et services fournis. Résultats : Au total, 35 PdS ont répondu :
27 physiothérapeutes (77 %), six ergothérapeutes (17 %), un professionnel de l’exercice (3 %) et un orthophoniste (3 %). Dans l’ensemble, ils ont déclaré
que les limitations aux activités, les modifications de la performance motrice, la faiblesse musculaire, la neuropathie périphérique et la fatigue étaient les
principales priorités des services de réadaptation. Selon eux, les interventions étaient utiles pour réduire le fardeau des effets du cancer, mais des problè-
mes comme l’espace, les ressources et l’absence de directives cliniques étaient considérés comme des obstacles aux services. Conclusions : des ser-
vices de réadaptation en oncologie pédiatrique sont offerts dans certaines régions du Canada. Les PdS appuient fortement la création de directives
cliniques pour la réadaptation en oncologie pédiatrique.

Children and adolescents with cancer who are under-
going cancer treatment are at high risk of developing seri-
ous late and long-term physical effects,1 many of which
may be amenable to physical rehabilitation. These effects
include pain, fatigue, muscle weakness, and peripheral
neuropathy; limitations in range of motion and function;
and deficits in balance and gait.2,3 These complications
may negatively affect children’s ability to participate in

age-appropriate activities, including play, and greatly
reduce their quality of life.1,2,4–6 As medical science has
made improvements in cancer treatment, and as mortal-
ity rates have been decreasing among children and ado-
lescents with cancer, addressing long-term outcomes has
become of greater importance. Thus, there is a growing
awareness of the need for rehabilitation services among
this cancer population.7
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Few surveys have been conducted to explore the needs
of adult and paediatric cancer survivors.8–10 Similar to
findings among adult survivors,9 adolescents and young
adults with cancer report unmet needs for counseling
and guidance in self-care (e.g., exercise and fitness); these
findings suggest that there is a gap in supportive care
services.10 As a result, we set out to identify the current
clinical physical rehabilitation practices, services, and
programmes available for children and adolescents with
cancer in Canada.

We first searched for studies that examined oncology
rehabilitation services up to 2018 using three databases
(MEDLINE, EMBASE, Physiotherapy Evidence Database),
Google Scholar, and reference lists using the following
key words: rehabilitation, physical therapy, physiotherapy,
cancer, oncology, child, pediatric, service, survey, and
questionnaire. To our knowledge, only one study has ex-
plored how widely oncology rehabilitation services are
provided in Canada and identified the practice patterns
and the perceived barriers to and facilitators of such ser-
vices.9 This study consisted of a cross-sectional, online
survey that examined rehabilitation services for adults
with cancer, and it included responses from 62 of 116
(53%) identified Canadian facilities. Education and aero-
bic exercise were reported as the primary interventions
offered by most of the oncology rehabilitation pro-
grammes across the country.9

The objective of this study was to identify the current
clinical physical rehabilitation practice patterns of health
care practitioners (HCPs) working with children and ado-
lescents with cancer in Canada. Our aim was to collate
information on existing clinical practices (e.g., practice
location, number and frequency of patients seen), ser-
vices (e.g., service priorities, cancer impairments treated,
type of interventions), and programmes (e.g., formal pro-
grammes offered, practice guidelines used). Our specific
focus was on physical rehabilitation interventions within
the scope of practice of physical therapists, while recog-
nizing that other interdisciplinary team members may
deliver some of the interventions.

METHODS
A cross-sectional Web-based survey in English and

French was conducted using a secure Research Electronic
Data Capture (REDCap) service, hosted at the University
of Alberta.11 REDCap provides (1) an intuitive interface
for validated data entry, (2) audit trails for tracking data
manipulation and export procedures, (3) automated
export procedures for seamless data downloads to com-
mon statistical packages, and (4) procedures for import-
ing data from external sources.

The study was approved by the Health Research Ethics
Board at the University of Alberta: Cancer Committee.
Electronic informed consent was obtained from all parti-
cipants.

Participants
Eligible participants were HCPs across Canada who had

provided physical rehabilitation services to children with
cancer. We identified potential participants primarily by
distributing an invitation to complete the survey through
professional networks and organizations: the Canadian
Physiotherapy Association’s Oncology and Pediatric
Divisions, C17 Council (Children’s Cancer and Blood
Disorders), Pediatric Oncology Group of Ontario, Stollery
Children’s Hospital (oncology professionals in the North-
ern Alberta Children’s Cancer Program), Cross Cancer
Institute (Rehabilitation Medicine Department), Cancer-
Control Alberta, and Alberta Health Services. Moreover,
we conducted an online search of additional organiza-
tions, institutions, and facilities that provide cancer care
using the keywords cancer rehabilitation OR physical
rehabilitation AND children OR adolescents OR pediatric
AND cancer care. A total of 28 paediatric rehabilitation
organizations, institutions, and facilities (cancer and non-
cancer specific) were identified through the online search.

The survey was available for 3 months, from July 6 to
October 6, 2017. We sent information about the study
by email to HCPs who were known to be working in pae-
diatric oncology or who had worked with children and
adolescents with cancer. They were asked to share the
request to complete the survey with other colleagues
working in their area. Information about the survey was
delivered in the newsletters and e-blasts of the previously
mentioned organizations and associations. Electronic re-
minders were sent every 3 weeks to facilitate a higher
response rate.

Sample size
Our proposed sample size was calculated on the basis

of the response rate (n = 62) of the Canadian survey that
had examined the rehabilitation of adults with cancer.9

Although we anticipated that fewer HCPs would be work-
ing in paediatric oncology because only about 3% of chil-
dren and adolescents develop cancer, we considered our
target sample size of 30 to be attainable.

Instrument and data analysis
The survey was available in English and French and is

reproduced in the online Appendix. Our research team
translated the survey into French, and two French-
speaking clinicians then reviewed and edited the survey.
The survey consisted of three sections with, collectively,
30–40 questions (36 close ended and 4 open ended), de-
pending on the answers provided. The questions were de-
signed on the basis of previous survey studies conducted
in cancer rehabilitation.9,12

The first section of the survey gathered data on practice
patterns, including demographic information related to
the professional designation of the HCP, location of prac-
tice, type of service, length of experience in the field, can-
cer continuum phase worked in, and number of childhood

208 Physiotherapy Canada, Volume 72, Number 2

https://www.utpjournals.press/loi/ptc


www.manaraa.com

cancers seen per year. The second section consisted of
questions about providing rehabilitation services in the
following domains: priorities for service, most common
cancer effects addressed, type of interventions applied,
type of physical agents applied, perceived effectiveness of
treatment, and outcome measures or tests used for assess-
ment and follow-up. The third section asked HCPs
whether their work setting had adopted a paediatric
oncology rehabilitation programme, their views on any
evidence-based guidelines and protocols used for this
population, and whether any barriers and facilitators ex-
isted that affected the provision of care or adoption of
guidelines and protocols in their work setting.

The data consisted of continuous and categorical data,
which were reported descriptively as frequencies. The ca-
tegories were inductively developed for the open-ended
questions. One study investigator (PO) categorized and
counted the responses, and a second investigator (MM)
verified the categories and calculations.

Working definitions
Our working definitions for the survey were as follows:

• Health care providers: health care providers working in
paediatric oncology, such as physical therapists, occupa-
tional therapists, exercise professionals, speech-language
pathologists, oncologists, and nurses
• Physical rehabilitation services: health care services that
aim to enhance and restore functional ability and quality
of life to individuals with physical impairments and dis-
abilities
• Children and adolescents with cancer: Individuals aged 0–
19 years who have been diagnosed with any type of cancer
• Work locations: public, non-profit organizations and
private practices that provide health care to inpatients,
outpatients, or both.

RESULTS
The results of this survey formed part of a larger study

that was evaluating both physical rehabilitation practice
and referral patterns. The data on referral patterns, gath-
ered from oncologists and nurses, will be reported else-
where. Not all questions or sections in the survey may
have been relevant for a given HCP; as a result, the num-
ber of participants who provided responses in each sec-
tion is indicated in the section headings.

Demographics
A total of 67 HCPs responded to the survey; 48 indi-

cated that they provided physical rehabilitation services.
Of these 48 respondents, 11 completed only the consent
form (and did not respond to the survey), and 2 did not
complete at least one full section of the survey. Thus, 35
survey responses were included in the study. Of the 35
surveys received, 3 were completed in French; they were
translated into English by two bilingual members of the
study team (PO, MM).

A small majority of respondents (n = 17) were located
in the province of Alberta (49%), 27 were physical thera-
pists (77%), and 17 worked in an acute care hospital (49%).
The length of professional experience in the paediatric on-
cology field varied from 0.6 to 37 years. A total of 15 HCPs
(43%) reported seeing 10 or fewer paediatric oncology pa-
tients per year, 15 (43%) reported seeing 11–40 paediatric
oncology patients per year, and 5 (14%) reported see-
ing more than 40 paediatric oncology patients per year.

A total of 17 (49%) HCPs worked in hospital inpatient
units only, 9 (26%) worked in the outpatient setting only,
8 (23%) worked in both inpatient and outpatient settings,
and 1 (3%) did not respond to this question. Demo-
graphic information is available in Table 1.

Priorities for paediatric oncology rehabilitation (N = 35)
HCPs reported that the top five priorities for physical

rehabilitation interventions were (1) limitations in
activities of daily living (e.g., functional activities of daily
living including self-care), (2) alterations in motor
performance (such as gait deficits), (3) muscle weakness
(decrease in muscle strength), (4) peripheral neuropathy
(damage to, or disease affecting, sensory, motor, or auto-
nomic nerves), and (5) cancer-related fatigue (a subjec-
tive, distressing, persistent sense of tiredness resulting
from cancer treatment).13,14 Details on the frequency
with which these priorities were reported are shown in
Table 2.

Inpatient services
One section of the questionnaire asked about inpa-

tient physical rehabilitation interventions. Responses
specific to this section are provided next.

Table 1 Demographic Characteristics of Participants (N = 35)

Characteristic n (%)

Province

Alberta 17 (48.6)
British Columbia 4 (11.4)

Newfoundland and Labrador 1 (2.9)

Ontario 8 (22.9)
Quebec 5 (14.3)

Professional designation

Physical therapist 27 (77.1)
Occupational therapist 6 (17.1)

Exercise professional 1 (2.9)

Speech-language pathologist 1 (2.9)
Work setting

Acute care hospital 17 (48.6)

Rehabilitation hospital 9 (25.7)
Cancer hospital 7 (20.0)

Private practice 1 (2.9)

Community or primary care 1 (2.9)
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Physical rehabilitation interventions (n = 25)
When asked what type of interventions they had pro-

vided to childhood cancer survivors before, during, and
after cancer treatment (unlimited selection), respondents
reported multiple interventions, with a larger number of
different interventions reported during cancer treatment.
The most common intervention provided before, during,
and after treatment was range of motion (passive, active,
or active assisted), followed by functional strengthening,
balance training, flexibility exercises, and gait training or
re-education. Detailed information on inpatient inter-
ventions is shown in Figure 1.

Physical agents (n = 21)
Thermal (applying heat or cold) and electrotherapeu-

tic agents (applying ultrasound or electrical stimulation)
address impairments and promote functional recovery. A
total of 12 HCPs (57%) reported not using any physical
agents in childhood cancer survivors. Of those who did

use physical agents, the most common one was cryother-
apy, followed by thermotherapy, electrical muscle stimu-
lation, transcutaneous electrical nerve stimulation
(TENS), ultrasound, and paraffin wax bath.

The rationale provided for using cryotherapy and ther-
motherapy was to relieve pain in general and to increase
comfort before exercise. In a palliative care setting, TENS
was also used to relieve pain. Ultrasound was used to
treat hand–foot syndrome secondary to chemotherapy
and to heal scars before manual therapy. Electrical stimu-
lation was used to treat motor neuropathy, including foot
drop, a common side effect of chemotherapy-induced
peripheral neuropathy (CIPN), and for postoperative
nerve damage. Paraffin wax was used to treat neuro-
pathic pain in the hands, joint stiffness, and chronic graft
against any host disease affecting the hands.

Outpatient services
Another section of the questionnaire asked about out-

patient physical rehabilitation interventions. Responses
specific to this section are provided here.

Physical rehabilitation interventions (n = 17)
When we asked what type of interventions they had

provided to childhood cancer survivors before, during,
and after cancer treatment in outpatient settings, the
most common intervention reported was flexibility exer-
cises, followed by balance training, range of motion (pas-
sive, active, or active assisted), functional strengthening,
gait training or re-education, elastic band strengthening,
and proprioceptive exercises. Further details on outpa-
tient interventions are shown in Figure 2.

Physical agents (n = 16)
A total of 13 (81%) respondents reported not using any

physical agents with childhood cancer survivors. The

Table 2 Top Priorities for Physical Rehabilitation (N = 35)

Priority No. (%) of responses

Limitations on activities of daily living 18 (17.3)

Alterations in motor performance 17 (16.3)
Muscle weakness 15 (14.4)

Peripheral neuropathy 13 (12.5)

Cancer-related fatigue 10 (9.6)
Motor development alterations 9 (8.7)

Balance alterations 8 (7.7)

Pain 7 (6.7)
Gait alterations 6 (5.8)

Decrease in flexibility 1 (1.0)

Total 104 (100.0)
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Figure 1 Type of interventions provided in inpatient settings.
ROM = range of motion; DTV = deep transverse friction; PNF = proprioceptive neuromuscular facilitation.
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three respondents who did use physical agents indicated
that they used thermotherapy, electrical stimulation, and
paraffin wax bath. Their rationale for using thermother-
apy and electrical stimulation was not reported; a paraf-
fin wax bath was used to treat neuropathic pain in the
hands and joint stiffness.

Perception of the value of rehabilitation programmes (n = 28)
Of the 28 survey respondents who completed this sec-

tion, 25 (89%) believed that their interventions helped to
reduce the short-term burden of cancer side effects in
children and adolescents; however, they had some uncer-
tainty about the long-term benefits because of a lack of
follow-up data. Three HCPs provided context for their
perceptions:

Yes, but I feel there is a wide range of conditions we do not
treat directly that is within our scope due to our lack of
resources. The interventions provided benefit the children
and reduce the burden.

Sometimes yes, at other times the child is too unwell to
participate and does not seem to benefit from active
intervention.

I don’t see [the children] long term so I would not know if
it changed their side effects of cancer.

Of these 28 HCPs, 20 reported the need for improving
rehabilitation programmes in the following areas:
research evidence, continuity of care, increased time for
interventions, specialized interventions, communication
with the interdisciplinary team, grouped interventions,
education for physical therapists, funding (e.g. increased
staffing), and access to rehabilitation services.

Outcome measurement tools (n = 28)
The survey included 13 outcome measurement cate-

gories in physical rehabilitation. The category motor
development was reported as the most assessed out-

come, using primarily the Alberta Infant Motor Scale,15,16

followed by the Bruininks–Oseretsky Test of Motor Profi-
ciency, Peabody Developmental Motor Scales, and Move-
ment Assessment Battery for Children.17,18 Sensory
function was the second most assessed outcome, using
primarily the sharp and dull test; followed by the hot and
cold, or temperature, test; and the vibration test.19,20

Strength was the third most assessed outcome category,
using primarily manual muscle testing,21,22 followed by
hand-held dynamometry,23 and the sit-to-stand test.24

Availability of rehabilitation programmes and clinical practice
guidelines

The third section of the survey asked about available
guidelines and current barriers.

Availability of programmes and practice guidelines used
(n = 28)

Half of the HCPs (n = 14) who provided responses in
this section reported having a paediatric rehabilitation
programme in their clinical setting. The main reasons re-
ported for not having a rehabilitation programme were
availability of resources or space and funding. Of the 28
survey respondents, 17 (61%) reported that they did not
follow any rehabilitation clinical practice guidelines.
Seven HCPs reported using guidelines in their settings:
two (7%) used the Pediatric Oncology Exercise Manual
(POEM); 4 (14%) used guidelines related to adult oncol-
ogy, not specific to paediatrics; and 1 (4%) used general
exercise booklets.8 Other than the POEM, further infor-
mation on which specific guideline or booklet was used
was not provided.

Importance of paediatric-specific programmes and use of
guidelines (n = 27)

Table 3 provides detailed information on the availabil-

ity of rehabilitation programmes and use of clinical
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Figure 2 Types of interventions provided in outpatient settings.
ROM = range of motion; DTV = deep transverse friction; PNF = proprioceptive neuromuscular facilitation.
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practice guidelines. A total of 14 HCPs (52%) considered it

very important to implement paediatric oncology–specific

practice guidelines in rehabilitation, and 20 (74%) reported

that they would very likely adopt or support the imple-

mentation of the guidelines in their programme.

Barriers to and facilitators of implementing rehabilitation
programmes (n = 27)

When we asked about the existing facilitators in their
settings for offering paediatric oncology rehabilitation
services, space or equipment and multidisciplinary team
or staffing were most commonly reported. The most
common barriers identified were inappropriate space
for rehabilitation and lack of funding or resources.
Table 4 provides further details on these barriers and fa-

cilitators.

DISCUSSION
To our knowledge, our survey is the first in Canada to

explore paediatric oncology rehabilitation practice pat-
terns, services, and programmes. Our results identified
limitations in activities of daily living as the highest prior-
ity to be addressed in rehabilitation interventions for
childhood cancer survivors. This finding aligns with those
from a recent qualitative study that investigated patients’
and parents’ views on supportive care for childhood can-

cer survivors.25 In that study, children viewed attending
school and interacting with classmates as being very
important to normal life; however, hospitalization and
fatigue were reported as the main barriers to attending
school.

Although the priorities identified in this survey re-
volved around function and participation in life, the re-
spondents also reported interventions that largely
targeted issues at the level of impairment. Addressing the
impairments that limit physical performance was viewed
as a logical first step toward addressing functional limita-
tions. Moving forward, what is needed is a more compre-
hensive and systematic care plan for rehabilitation, one
that considers the impact of impairments on function,
participation in life, and long-term survivorship.2

As an example, a recent study conducted by Tanner
and colleagues described the feasibility of a standard care
physical therapy (PT) programme for children diagnosed
with acute lymphoblastic leukemia who were undergoing
cancer treatment.26 The programme was coordinated
with oncology follow-up visits and the researchers used
the International Classification of Functioning, Disability
and Health (ICF) framework to guide their interventions.
The results demonstrated that (1) the PT programme was

Table 3 Availability of Physical Rehabilitation Programmes and Use of
Clinical Practice Guidelines (n = 28)

Availability and use No. (%)*

Does your work setting have a paediatric oncology physical

rehabilitation programme?

Yes 14 (50.0)
No 12 (42.9)

Don’t know 2 (7.1)

If not, why not (n = 19), no. (%),
Availability of resources or space 5 (26.3)

Funding 4 (21.1)

Other – few admissions of children with cancer 3 (15.8)
Patients referred to rehabilitation programmes that are not

oncology specific

3 (15.8)

Small paediatric oncology population 3 (15.8)
Lack of physical rehabilitation professionals with

experience in paediatric oncology

1 (5.3)

Lack of evidence to support physical rehabilitation
interventions

0 (0.0)

Do you follow clinical practice guidelines in physical

rehabilitation?
No 17 (60.7)

Yes 9 (32.1)

Don’t know 2 (7.1)

* Unless otherwise specified.

Table 4 Barriers to and Facilitators of Implementing Oncology Physical
Rehabilitation Programmes (n = 27)

Barrier or facilitator No. (%)

Facilitator

Space, equipment, facilities 13 (36.1)

Multidisciplinary team or staffing 8 (22.2)
No facilitators identified 8 (22.2)

Specialized service or teleconferences 3 (8.3)

Oncology rehabilitation programme is available at site 3 (8.3)
Guidelines 1 (2.8)

Funding 0 (0)

Total 36 (100.0)
Barrier

Inappropriate space for rehabilitation 10 (23.8)

Lack of funding/resources 9 (21.4)
Lack of time 6 (14.2)

Lack of staffing 4 (9.5)

Lack of knowledge specific to oncology physical
rehabilitation

4 (9.5)

Lack of continuity of care in

the community/access to the service
2 (4.8)

No barriers identified 2 (4.8)

Lack of communication between professionals 2 (4.8)

Gaps in delivery of service 2 (4.8)
Patients’ health status 1 (2.4)

Lack of specialized service 0 (0.0)

Total 42 (100.0)

Note: Percentages do not total 100 because of rounding.
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feasible and (2) children who reported limitations
on their activities and who completed the programme
improved their motor skills and scored better on age-
norm-based motor function tests on their final follow-up
assessment. The PT programme also appeared to reduce
the burden of additional clinic visits for families.

Darcy and colleagues conducted a study that docu-
mented health and functioning in childhood cancer survi-
vors using the multidimensional framework and language
of the ICF–Children and Youth codes.27 The study identi-
fied a comprehensive set of codes that could be used
by HCPs to facilitate the assessment of children and ado-
lescents with cancer and ultimately help to design inter-
ventions according to their activity limitations and
restrictions on their participation in daily life.

Peripheral neuropathy was reported as one of the
highest priorities for rehabilitation intervention in chil-
dren and adolescents with cancer. CIPN can have a nega-
tive impact on quality of life and a child’s ability to
participate in age-appropriate activities.28 Even though
CIPN is one of the most frequently reported negative ef-
fects of childhood cancer treatments, no research trials
exist that specifically address it as a clinical entity (includ-
ing motor, sensory, and autonomic symptoms).29

Although a paucity of evidence exists for physical agents
in CIPN, some HCPs reported using electrical stimulation
for CIPN-related symptoms and foot drop.26,29–32 Further
research trials are needed that examine the effects of
physical agents and exercise on this condition.

CIPN was also not a commonly measured outcome
despite the high reported incidence of neuropathy
among children, and the availability of the validated pae-
diatric–modified total neuropathy score (Ped-mTNS).33

Using this tool may allow clinicians to monitor the
impact of chemotherapy on the peripheral nervous sys-
tem and plan rehabilitation interventions for children
who have developed CIPN.

Our survey results demonstrated that rehabilitation
programmes in both inpatient and outpatient settings
primarily involved physical or therapeutic exercise inter-
ventions. The POEM guideline for prescribing general
physical exercise was the only resource found to be used
clinically.34 HCPs reported rarely using manual therapy
techniques, neuromuscular re-education, or functional
training. This could be related to lack of time, which
they reported as being a barrier to implementing paedia-
tric oncology rehabilitation services, as well as to lack
of research evidence that supports the benefits of thera-
peutic interventions among childhood cancer survi-
vors.7,26,35,36

These findings can be correlated with the results from
a systematic review conducted by Wacker and colleagues,
which showed that more than half the studies examining
rehabilitation interventions to improve physical impair-
ments and functional mobility limitations in children and

adolescents undergoing treatment for non–central ner-
vous system cancers were exercise or physical activity
programmes, and just a few were therapeutic interven-
tions (e.g., neuromuscular re-education).36

The HCPs reported administering rehabilitation inter-
ventions primarily during cancer treatments. Only a few
reported interventions in the prehabilitation phase
before treatment; this is likely a result of the short win-
dow of opportunity between the time of diagnosis and
start of cancer treatment. However, a pilot study carried
out during the prehabilitation phase before limb salvage
or amputation surgery demonstrated that 85% of chil-
dren undergoing neoadjuvant chemotherapy for osteo-
sarcoma, Ewing sarcoma, or chondroblastoma were able
to complete 10–12 weeks of prehabilitation.37 In this
study, improvements were seen in walking distance in
the 9-minute walk–run test and Functional Mobility
Assessment (FMA) scores, suggesting that this pro-
gramme has the potential to improve functional out-
comes before surgery.

The majority of survey respondents worked in inpa-
tient hospital units, and they indicated that availability of
outpatient services in their facilities was lacking. This
finding is consistent with the results of an observational
study conducted by Montgomery and colleagues, which
demonstrated that only 9.3% of survivors of childhood
cancer reported accessing outpatient rehabilitation ser-
vices.38

Although individualized rehabilitation interventions
aim to target the specific needs of childhood cancer sur-
vivors, HCPs reported that the need for group interven-
tions was an area in which they could improve service
delivery in the future. They believed that children with
cancer were more motivated to exercise with their peers
and that this might positively affect their engagement in
rehabilitation programmes. However, they also reported
that inappropriate space for paediatric rehabilitation and
lack of funding and resources were barriers to providing
services, barriers that might have an impact on the feasi-
bility of group interventions.

We hypothesize that the lack of dedicated space and
resources may be due to the limited research evidence
supporting the benefit of PT interventions for survivors of
childhood cancers.35 Thus, future research is needed to
examine the effectiveness and cost effectiveness of PT
programmes. In addition, further exploration of optimal
timing (prehabilitation, on treatment, post-treatment)
and mode of delivery (one-on-one, group-based, or
home-based interventions) is required to optimize reha-
bilitation care.

Functional mobility was one of the least measured
outcomes reported by our respondents. Because limita-
tions on activities were deemed a high priority for reha-
bilitation, incorporating a tool to facilitate the clinical
assessment of childhood cancer survivors may help with
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designing patient-centered interventions. As an example,
the FMA is a reliable and validated tool for assessing
childhood cancer survivors with lower extremity sar-
coma. The target age is 13 years or older, but reference
data have been reported for children aged younger
than 10 years.39 This tool consists of six categories: pain,
function, use of assistive devices, satisfaction with walk-
ing quality, participation in activities, and endurance.40

Although none of the survey respondents reported using
this tool, this may be because of the low number of chil-
dren diagnosed with sarcoma in Canada.

Unfortunately, the FMA has not been validated in chil-
dren aged younger than 13 years. However, other func-
tional mobility measures in younger children can be used
clinically: the timed up-and-go test for those aged 3–12
years,41,42 Functional Independence Measure for Chil-
dren (WeeFIM) for those aged 6 months–7 years or older,
as long as a child’s functional abilities are below those ex-
pected),43 and the Pediatric Evaluation of Disability
Inventory (PEDI) for those aged 6 months–7.5 years. The
PEDI has a Computer-Adaptive Test version,44 which is
appropriate for those aged birth to 21 years; it incorpo-
rates not only a wider age range but also new items and
different computer-based measurement methodologies.

Clinical practice guidelines specific to paediatric oncol-
ogy rehabilitation beyond general exercise are lacking,
and use of the one existing guideline on exercise appears
limited.34 Therefore, strong research evidence that sup-
ports the benefits of physical rehabilitation for children
with cancer is needed, including a focus on the top five
priorities for paediatric oncology rehabilitation identified
in this survey: limitations in activities of daily living, motor
performance, muscle weakness, peripheral neuropathy,
and cancer-related fatigue. Moreover, further research ex-
amining prehabilitation interventions would be of great
value because it would inform physical therapists about
potential strategies to (1) minimize the severity and occur-
rence of side effects from aggressive cancer treatments
and (2) educate parents about the importance of engaging
children in an active lifestyle in the recovery process. We
also encourage communication between researchers and
clinicians so that they can reach a consensus on the out-
come measurement tools used in paediatric oncology
rehabilitation: researchers can design studies using tools
that can be used in health care settings, and clinicians can
be informed about validated and reliable tools that can be
used in practice.

Several limitations were identified in our study. First,
we did not ask the HCPs whether they worked exclusively
in the cancer area, which types of cancer they tended to
see, or the average age of children seen in their clinical
settings. Our results may be biased by the fact that some
HCPs did not report assessing some outcomes; this is
likely a result of the types of cancer cases and ages of chil-
dren seen in their work settings. For example, the HCPs

working with children with lower extremity osteosarcoma
may have reported outcome measures such as the FMA
tool, whereas those working with children undergoing
chemotherapy for acute lymphoblastic leukemia may
have reported outcome measures such as the PED-
mTNS. Second, although the survey was pilot tested
before we distributed it, two respondents reported that
the question about the facilitators of implementing pae-
diatric oncology rehabilitation programmes was unclear.

A third limitation was that, to protect the respondents’
right to privacy and confidentiality, the survey was anon-
ymous. Therefore, we were unable to follow up with the
respondents when their responses were unclear or
incomplete. Fourth, our sample size was small and we
did not receive responses from all provinces; this suggests
that our results may not be representative of all paedia-
tric oncology rehabilitation programmes across Canada.
At this point, it is unclear whether such services do not
exist in those provinces or whether we simply did not
reach HCPs working there. Finally, our results consisted
of responses primarily from physical therapists (77%); a
limited number of other HCPs responded to the survey.
However, this is not surprising given that we focused on
physical rehabilitation interventions in the scope of prac-
tice of physical therapists.

CONCLUSIONS
Our survey identified the current practice patterns in

paediatric oncology rehabilitation in Canada. Our results
may serve as a basis for future research in the field, taking
into consideration the priorities identified by the HCPs as
well as the barriers to and facilitators of providing ser-
vices in their clinical setting. The HCPs reported that cer-
tain conditions – limitations on activities, alterations in
motor performance, muscle weakness, peripheral neuro-
pathy, and fatigue – were the top priorities for their pae-
diatric oncology rehabilitation programmes. Currently,
rehabilitation interventions for children with cancer are
primarily carried out while they are hospitalized, and our
findings suggest that prehabilitation, outpatient services,
and continuity of care after they are discharged are inad-
equate.

Although the HCPs believed that interventions helped
to reduce the burden of cancer side effects, issues such as
space and resources were reported as barriers to provid-
ing care. Beyond general exercise, clinical practice guide-
lines specific to paediatric oncology rehabilitation are
lacking, and use of the one existing guideline on exercise
appears limited. Therefore, strong research evidence that
addresses the five priorities for physical rehabilitation in
children with cancer is needed. A useful starting point for
research could include single-subject, repeated-measures
designs, as well as qualitative approaches, to address the
gaps in knowledge in this area.
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KEY MESSAGES

What is already known on this topic
Children and adolescents undergoing cancer treat-

ment are at high risk of developing adverse effects that
may have a negative impact on their quality of life and
participation in age-appropriate activities. Paediatric on-
cology physical rehabilitation is an emerging area that
may help children regain muscle strength and overall
function, as well as prevent or attenuate the impact of
the adverse effects of cancer and its treatments. The
extent of paediatric oncology rehabilitation programmes
and services across Canada is still unknown.

What this study adds
This is the first national Web-based survey that aimed

to identify the current practice patterns in paediatric on-
cology physical rehabilitation in Canada. A total of 35
health care providers (HCPs) responded to the survey,
which identified the top priorities for rehabilitation, cur-
rent practices, and outcome measures, as well as the ex-
isting barriers to and facilitators of the implementation of
paediatric oncology rehabilitation programmes in health
care settings. Currently, rehabilitation interventions for
children with cancer are primarily carried out while they
are in hospital, and our findings suggest a lack of preha-
bilitation, outpatient services, and continuity of care after
they are discharged. Although the HCPs believed that in-
terventions reduced the burden of cancer side effects,
they reported that issues such as space and resources
were barriers to providing care. Research is needed to
address the five priorities they identified for physical
rehabilitation in children with cancer.
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