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ABSTRACT

Objective To assess the feasibility and effectiveness of
home-based occupational therapy and physiotherapy
programmes in children with cerebral palsy (CP), focusing
on the upper extremity and reporting on child-related and/
or parent-related outcomes.

Design Systematic review.

Data sources Electronic searches were performed in
MEDLINE, EMBASE, CINAHL, PsycINFO, OTseeker and
PEDro, and in ICTRP and CENTRAL trial registers, from
inception to 6 June 2019.

Eligible criteria The review included all types of original
studies concerning feasibility or effectiveness of home-
based therapy in children aged <18 years with any type
of CP. No language, publication status or publication date
restrictions were applied.

Data extraction and synthesis Study and intervention
characteristics and the demographics of participating
children and their parents were extracted. Feasibility was
assessed by outcomes related to acceptability, demand,
implementation, practicality, adaptation, expansion

or integration. Regarding effectiveness, child-related
outcome measures related to any level of the International
Classification of Functioning, Disability and Health, or
parent-related outcomes were investigated. Two authors
independently extracted the data. Risk of bias was
assessed using the Downs and Black checklist and the
Joanna Briggs Institute Critical Appraisal Checklist.
Results The search resulted in a total of 92 records: 61
studies and 31 conference abstracts. Feasibility studies
reported mainly on acceptability and implementation.
Overall compliance to home-based training programmes
(implementation) was moderate to high, ranging from
56% to 99%. In the effectiveness studies, >40 different
child-related outcome measures were found. Overall,

an improvement in arm-hand performance within group
across time was shown. Only two studies reported on a
parent-related outcome measure. No increase in parental
stress was found during the intervention.

Conclusions Based on the results of the included studies,
home-based training programmes seem to be feasible.
However, conclusions about the effectiveness of home
programmes cannot be made due to the large variability
in the study, patient and intervention characteristics,
comparators, and outcome measures used in the included
studies.

PROSPERO registration number CRD42016043743.

Strengths and limitations of this study
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» This is the first review to be systematic as well as
specifically focused on the feasibility and effec-
tiveness of home-based occupational therapy and
physiotherapy programmes in children with cerebral
palsy.

» Besides child-related outcomes, this review also in-
cluded parent-related outcomes.

» We were unable to perform a meta-analysis due to
the large variability in study characteristics.

INTRODUCTION

Over the last years, despite an increased
survival rate of low birthweight infants, the
overall prevalence of cerebral palsy (CP)
has remained constant at 1.96 per 1000 live
births.! CP is the largest diagnostic group
treated in paediatric rehabilitation. Social
participation, independence and self-efficacy
are restricted in children with CP as they expe-
rience limitations in the execution of daily
activities.” About 60% of children between
4 and 16 years have problems with effective
use of the arm and hand during reach, grasp,
release and manipulation of objects, resulting
in limitations in performance of daily activi-
ties.”* Most currently applied upper extremity
interventions aim at improving functionality
and abilities towards independence. Studies
examining these interventions have shown
that the key ingredients for effective treat-
ment constitute a high training intensity
combined with meaningful goal-directed
and task-specific training.” Relevant context
for children to learn new daily activities is
usually the home environment, and inter-
ventions provided in this context are called
home-based programmes.’ 7 Home-based
programmes are defined as ‘therapeutic activ-
ities that the child performs with parental
assistance in the home environment with the
goal to achieve desired health outcomes’.”
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Home-based programmes are thought to be a useful
addition or even replacement of centre-based therapy
in the rehabilitation of children with CP.” Home-based
programmes provide a unique opportunity to train
continuously, and specific tasks are trained in a relevant
context. Furthermore, these programmes enable parents
to incorporate training into their daily routine with the
child, so no separate training moments are necessary,
generalisation is fostered, and intensity and repetition
of trained tasks can be high, which all enhance effec-
tive motor learning.® In addition, increased amount of
training may facilitate retention of established interven-
tion effects. Furthermore, it may also increase parental
involvement and empowerment, in turn contributing
to reciprocal partnerships between parents and health
professionals.”’

Despite consensus on the importance of home-based
programmes for children with CP, there is scarce informa-
tion regarding programme characteristics that may influ-
ence family participation.'” For example, parents can be
either a therapy provider in collaboration with a health
professional (partnership home programme) or super-
vised by a health professional (therapist-directed home
programme).'’ When parents become therapy providers,
the relationship between parents and the health profes-
sional changes: the health professional becomes the
coach of the parents. Depending on the role of parents
and their specific needs, the way and amount of coaching
can vary from limited instruction only at the beginning
of the programme, to extensive demonstration, feedback
and coaching throughout the entire programme. Mode
of coaching can vary from home visits by the therapist to
remote coaching by email or telephone consultation.

Parents are of great importance in home-based
programmes. Although a survey among parents has
shown that they do not have an unfavourable opinion
concerning home programmes, these programmes
may induce or enhance stress in parents.'’ Parents may
experience pressure to comply, especially when the
programme is demanding. Furthermore, the altered
parent—child interaction during training may cause addi-
tional tension.'? As the role of parents changes to that of
a therapy provider, this may cause a conflict between their
parenting style and their approach as a therapy provider.
Consequently, loss of motivation by parents and/or child
to complete training activities may affect compliance and
probably effectiveness of the intervention. Because of the
aforementioned factors, home-based interventions need
to be carefully developed and implemented.

Feasibility is an important aspect that needs to be consid-
ered when implementing home-based programmes.
Feasibility studies are used to determine whether an
intervention is relevant, sustainable and appropriate for
further testing.”” Several studies have investigated the
feasibility of home-based programmes for children with
CP and indicated that the programmes were feasible in
terms of compliance and adherence." " However, up
until now no systematic overview is available of relevant

feasibility components, such as satisfaction, acceptability
or practicality, and even when these treatments appear
feasible they are not necessarily effective. So far, effective-
ness of home-based programmes in children with CP has
been reviewed by Novak and Berry.” They concluded that
home-based programmes using goal-directed training are
effective in improving motor and functional outcomes.”

Another review by Sakzewski et af on non-surgical

upper extremity therapies in children with unilateral CP

concluded that home-based programmes are an effective
supplement next to centre-based interventions.

Supplementary to these two reviews, this systematic
review aims to provide a clear summary on both feasi-
bility and effectiveness of currently available home-based
programmes in children with CP (aged <18years), specif-
ically focusing on the upper extremity. Effectiveness will
be investigated on both child-related and parentrelated
outcomes, as parent involvement has received little
research attention.

The following two objectives will be addressed:

» To assess the feasibility of home-based occupational
therapy and physiotherapy programmes in children
with CP.

» To assess the effectiveness of home-based occupa-
tional therapy and physiotherapy programmes that
focus on the upper extremity in children with CP in
child-related and parentrelated outcomes.

METHODS

The objectives and methods of this review were prespec-
ified and registered in the International Prospective
Register of Systematic Reviews (PROSPERO), as well as
published in a protocol.16

Eligibility criteria

» Typesofstudies: all types of original studies concerning
feasibility or effectiveness of home-based therapy in
children with CP. An intervention was considered to
be home-based if treatment was performed in the
home setting without a healthcare provider being
physically present. Studies that only included therapy
provided at a healthcare facility, (pre)school or day
care were excluded. In case the intervention took
place in different settings, studies were only included
if treatment in the home setting was a fundamental,
prespecified element of the intervention. The studies
included in this systematic review were categorised
using the scale published by the American Academy
for Cerebral Palsy and Developmental Medicine to
hierarchise studies based on research design types of
either intervention (group) studies or single-subject
design studies.'

» Types of participants: children aged <18years with
any type of CP. In case of a more heterogeneous study
population, results of the target population must have
been reported separately.

» Types of intervention: home-based occupational
therapy or physiotherapy intervention performed
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in the home setting without (continuous) physical
presence of a healthcare provider. To investigate
effectiveness, only upper extremity interventions were
included.

» Types of comparators: concerning feasibility, studies
comprising all types of comparators or no control
intervention were considered. In order to deter-
mine effectiveness, no therapy, care as usual, centre-
based occupational therapy or physiotherapy,
pharmacological intervention, and surgical proce-
dure were considered. If a study comprised multiple
distinct home-based programmes, the one of main
interest was included as the experimental interven-
tion and the other home-based programme(s) as
comparator(s).

» Types of outcome measures: to review feasibility,
studies reporting on key areas as proposed by Bowen
et al”® were considered: acceptability, demand, imple-
mentation, practicality, adaptation, expansion or inte-
gration. Regarding effectiveness, child-related outcome
measures related to any level of the International
Classification of Functioning, Disability and Health
(ICF), or parentrelated outcomes within the psycho-
logical and social domain including parenting, were
investigated.'®

» Report criteria: no restrictions regarding language,
publication status or publication date were applied.
Conference abstracts that provided insufficient infor-
mation to decide on selection were excluded, as well
as records of which the full text could not be retrieved.

Information sources

Records were identified using electronic databases
MEDLINE (Ovid interface; 1946-present), EMBASE
(Ovid interface; 1974-present), Cumulative Index
to Nursing and Allied Health Literature (CINAHL)
(EBSCO interface; 1981-present), PsycINFO (EBSCO
interface), OTseeker and PEDro. Trial protocols were
also identified through International Clinical Trial
Registry Platform (ICTRP) and Cochrane Controlled
Trials Register (CENTRAL). Moreover, reference lists
of included papers, excluded reviews and meta-analyses
were scanned. Finally, a bibliography of included
records was sent to all corresponding and last authors
of included studies. They were asked to provide any
related study by either their own research group or
associates.

Search

Search terms for population and intervention were
combined for Medical Subject Headings (MESH) terms
and text words in titles and abstracts (online supple-
mentary appendix 1). Search strategies were created by
LWMEB and revised after peer review by JK. A data search
expert from Kleijnen Systematic Reviews conducted the
search on 10 October 2016, and an update of this search
was done on 6 June 2019.

Study selection

The software platform Covidence was used to complete
eligibility assessment. LWMEB and MLAPS independently
executed the screening of titles and abstracts as well as the
unblinded evaluation of full-text publications in dupli-
cate. Any disagreements between reviewers were resolved
through consensus and arbitrated by YJMJ-P, when neces-
sary. Interrater agreement and reliability were calcu-
lated using percentage of agreement and Cohen’s kappa
statistic to determine consistency between reviewers in
assessing the eligibility of full-text publications.

Data collection process

LWMEB and MMEG collected data independently for
each study. A data extraction form was developed a priori,
pilot-tested on two records that were not eligible for this
review, and refined accordingly. During data collection
reviewers discussed any discrepancies and consulted
YJM]J-P to mediate when necessary. Authors were contacted
if essential information was missing from a study or if
reports were inconsistent. Author names, intervention
locations, intervention characteristics, sample sizes and
outcomes were compared to identify duplicate publica-
tions. Multiple records reporting on different outcomes
or time points of one study were combined. For records
investigating the same outcomes and time points, only
the record reporting the largest sample size was included.

Data items
General information was extracted from each included
study: (1) study characteristics (author(s), publication
year, study design, country, comparator, number of partic-
ipants (in total and per study arm), outcomes, follow-up
duration and measurement time points); (2) intervention
characteristics (objective, therapy provider(s), coaching
approach of parents, duration of programme, frequency
and duration of sessions, treatment approach, and motor
learning approach); (3) demographics of participating
children (age, gender, diagnosis (type and topographical
distribution of CP), Manual Ability Classification System
(MACS) level, Gross Motor Function Classification System
(GMFCS) level, Communication Function Classification
System level); and (4) demographics of parents of partici-
pating children (age, gender and educational level).
Feasibility was assessed primarily by outcomes related to
the feasibility area, whereas demand, implementation,
practicality, adaptation, integration and expansion were
of secondary interest. Definitions of these constructs are
provided in the protocol.'® Concerning the effectiveness
objective, child-related upper extremity outcomes within
the ICF level activity were primary. Outcomes assessing
body functions and structures, participation, and parent-
related outcomes were of secondary interest.
Home-based programmes are often complex inter-
ventions, formed by multiple interacting components.
For that reason, if results were reported separately for
particular components of the intervention, this was also
recorded.
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Risk of bias in individual studies

The Joanna Briggs Institute (JBI) Critical Appraisal Check-
list for Qualitative Research was used to determine risk of
bias of qualitative studies.'’ Studies with primary focus on
intervention effectiveness were assessed by the Checklist
for Measuring Quality by Downs and Black.” Construct
power was not included, since this item estimates preci-
sion rather than bias. Single items were summarised into
overall scores, and each study was classified into excellent
(24-28 points), good (19-23 points), fair (14-18 points)
or poor (<14 points) 2! All assessments were done at study
level. LIWMEB and MMEG performed the unblinded
assessment independently. In case reviewers could not
come to an agreement, YJMJ-P interceded.

For effectiveness studies included in the review, the
risk of selective reporting was determined by comparing
records on study results with previously published study
protocols or registrations. Any discrepancies were listed.

Patient and public involvement
Patients and the public were not involved in our research.

RESULTS

The search resulted in 3077 records. After deduplication,
a total of 2054 titles and abstracts were screened, resulting
in 1779 irrelevant records. The remaining 275 records
were full texts assessed for eligibility, of which 183 records
did not meet the eligibility criteria. The search resulted in
92 records, some reporting on the same study. The flow
chart is depicted in figure 1.

There were 83 corresponding and last authors contacted
to provide any related studies. Of these authors, 49 (59%)
responded with either a suggestion or no additions at
all, resulting in 22 additional records, which are already
included in the 92 records.

Interrater agreement of full-text assessment was
found to be 83.3%. Interrater reliability was substantial
(Cohen’s kappa 0.66).

3077 records through
database searching
MEDLINE: 561
EMBASE: 1158
Psyclnfo: 570
OTseeker: 9

ICTRP: 77
Cochrane: 633
PEDro: 69

—> | 1072 duplicatesremoved

49 records manuallyadded | —> ‘ 2054 records screened ‘ —_— ‘ 1779 records irrelevant
27 reference list
22 response authors l

275 full-text assessed — 183 records excluded:
for eligibility 41 intervention

60 study design

20 comparator

20 participants

16 outcome measures
5 duplicates

21 insufficientreporting

92 records included

Figure 1 Flow chart. ICTRP, International Clinical Trial
Registry Platform.

Of the 92 records, 31 records®*™ were confer-
ence abstracts. Eight initial studies described in these
abstracts®** 179 * developed into a full-text article
(25.8%). The remaining 61 studies' 1 15 53110 ere
included in this review, 30 feasibility
studies!! 141553719899 101102105-108. 49 907y () effectiveness
studies’™ (16.4%), and 21 studies’20 97 100 103 104 109 110
thatreported on both feasibility and effectiveness (34.4%).

Study characteristics

Of the effectiveness studies, 2 studies”® * (6.5%)
were large randomised controlled trials (RCTs), 24
studies 70 7779 81-88 90929397100 103 104 109110 777 g0y ey
RCTs, 4 studies™ *' 9 % (12.9%) were singlesubject
designs, and 1 study® (3.2%) used a pretest—post-test
cohort design, with the participants serving as their own
controls (see table 1).

Methodological quality of studies with a primary
focus on intervention effectiveness, assessed by the
Downs and Black checklist, is depicted in online
supplementary appendix 2. According to this scale,
5 studies™>™"7 8 (16.1%) were rated as good, 15
studies’ ™4 78 79 81-83 878892 9597 100 103 110 40 40/y \vere fair
and 11 studjes’? 80 84 89-91 95 9496 104 109 (35.5%) were poor.
The 13 qualitative studies' 75759 61-64677072 101 £51110d were
scored with the JBI Critical Appraisal Checklist to deter-
mine risk of bias. A positive answer to the first five ques-
tions of this checklist is crucial for the assessment of risk of
bias. Scores are given in online supplementary appendix
3. In only five qualitative studies™ "' (38.5%), the
first five questions of the JBI checklist could be answered.
In other words, risk of bias in these five studies was clear,
whereas in eight studies!! 2979861677072 (6] 5% this risk
could not be estimated from the data provided. Records
on study results were compared with previously published
study protocols or registrations. Chiu et af® stated that
therapy sessions lasted 20min, while they stated in the
trial registration that therapy sessions lasted 25min.
Several other studies showed a discrepancy in the amount
of outcome measures reported. They reported either less
or more outcome measures in the trial registration than
in actual study results.

Participant characteristics

Most studies targeted children with unilateral spastic CP,
but there was a large variation in other child character-
istics such as age, MACS and GMFCS classification. The
vast majority of studies did not report any parent charac-
teristics. Only two studies™ """ reported on age, gender
and educational level of parents. Only 16% of the studies
reported on gender characteristics, and only 7% reported
on educational level. The number of study participants
ranged from 1 to 147, with a maximum of 105 in an effec-
tiveness study. All participant characteristics are shown in
table 1.

Intervention characteristics
In table 2 intervention characteristics of the included
studies are shown. One should note that all characteristics
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|I

Study Gender Disease-specific
Authors type Study design Study design specified (male), n (%) characteristics Parents’ characteristics

z
>
@
o

McBurney et al®' F Qualitative study (embedded 11 M: 12 years 9 months (SD2 4 (36.4)" Spastic: 11 (100%)* Gender: 3 male (23.1%)*
in an RCT). years 10 months) Diplegia: 11 (100%)*
GMFCS:
1: 2 (18.2%)
II: 2 (18.2%)
III: 7 (63.6%)"

Taylor et al™® F Qualitative research design 11 M:12.7 years (SD 2.8 years) 4 (36.4)* Spastic: 11 (100%)* Gender: 3 male (23.1%)*
using indepth interviews, Diplegia: 11 (100%)*
embedded in an RCT. GMFCS:
I: 2 (18.2%)
1: 2 (18.2%)
III: 7 (63.6%)*

Lorentzen et al®® F Non-randomised controlled 46 M: 11 years (SD 2.6 years)* 30 (65.2)* Spastic: 42 (91.3%)
clinical study, including a Ataxic: 4 (8.7%)*
feasibility component. Hemiplegia: 38 (82.6%)

Bilateral: 4 (8.7%)
Unknown: 4 (8.7%)*
MACS:

1: 28 (60.9%)

11: 18 (39.1%)*
GMFCS:

I: 44 (95.7%)

II: 2 (4.3%)*

Ahl et ai® F Pilot study with feasibility 14 Mdn: 3 years 8 months 11 (78.6)" Spastic: 14 (100%)
component. (range 1 year 6 months-6 Diplegia: 12 (85.7%)
years)* Quadriplegia: 2 (14.3%)*
GMFCS:
11:1(7.1%)
1II: 8 (57.1%)

IV: 3 (21.4%)
V: 2 (14.3%)"

Bilde et al”' F Pilot study including feasibility 9 M: 10 years 3 months 5 (55.6)" Spastic: 9 (100%)*
components. MACS:
I: 4 (44.4%)
II: 5 (55.6%)"
GMFCS:
I: 8 (88.9%)
1131 (11.1%)*

McCoy et al®® (CA) F Pilot project. 4 Range 9-14 years 3 (75)" Spastic: 4 (100%)*
Hemiplegia: 4 (100%)*
MACS:
1: 2 (50%)
III: 2 (50%)*

Shierk et al'® F Evaluated through a trial. 65
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Ferre et al”> (CA),*® F Single-group design. 11 Mdn: 45 months (range 6 (54.5) Spastic: 11 (100%)
29-54 months)* Hemiplegia: 11 (100%)
MACS:
1: 2 (18.2%)
II: 5 (45.5%)
Ill: 3 (27.3%)
IV: 1 (9.1%)*

Continued
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Study Gender Disease-specific
Authors type  Study design Study design specified Age (male), n (%) characteristics Parents’ characteristics

Visser et al'® F Within-subjects, repeated- 10 Mdn: 14 years 3 months Spastic: 9 (90%)
measures design. (range 6 years 2 months-16 Ataxic: 1 (10%)*
years 6 months)* Diplegia: 5 (50%)

Triplegia: 3 (30%)
Quadriplegia: 1 (10%)
Unknown: 1 (10%)*
MACS:

1: 5 (50%)

II: 4 (40%)

Iz 1 (10%)*
GMFCS:

1I: 5 (50%)

Il 5 (50%)*

CFCS:

1: 7 (70%)

II: 1 (10%)

Iz 1 (10%)

IV: 1 (10%)*

Kenyon et af'%® F Case series. 3 Mdn: 5 years 11 months 3 (100) Spastic: 3 (100%)*
(range 5 years 6 months-14 Diplegia: 1 (33.3%)
years 10 months)* Triplegia: 1 (33.3%)

Quadriplegia: 1 (33.3%)*
MACS:
1:1(33.3%)
1l 1 (33.3%)
IV: 1 (33.3%)*
GMFCS:

1lI: 1 (33.3%)
IV: 2 (66.6%)*
CFCS:
1:1(33.3%)
IV: 2 (66.6%)*

Reifenberg et al'”  F Case report. 1 5years 1(100) Spastic: 1 (100%) Gender: 1 female
Hemiplegia: 1 (100%)

Jaber et al*’ (CA) F Mixed methods. 15 I: Mdn: 100 months* 11(73.3)

Halvarsson et al®’ F Qualitative study. 15 Range 3-19 years GMFCS: Gender: 5 male (33.3%)"
II: 3 (30.0%)
1I: 3 (30.0%)
IV: 4 (40.0%)
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Peplow and F Qualitative research design 4 Gender: 1 male (25%)*
Carpenter® (with constructivist approach).

Continued
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Study Gender Disease-specific
Authors type  Study design Study design specified N Age (male), n (%) characteristics Parents’ characteristics
Piggot et al®* F Grounded theory study.
Sandlund et al®’ F Qualitative study. 15 M: 11 years (range 6-16 8 (53.3) Gender: 6 male (31.6%)*
years)
Finet'®! F Qualitative, phenomenological 9 Range 1-12 years Age: range 32-53 years
methodological design. Gender: 1 male (11.1%)*

Educational level:

Some college: 1 (11.1%)
High school: 2 (22.2%)
Bachelor’s degree: 5
(55.5%) Associate’s
degree: 1 (11.1%)*

Sandlund et al® F 14 M: 10 years 11 months 8 (57.1) Spastic: 12 (85.7%)
(range 6-16 years) Dyskinetic: 1 (7.1%)

Ataxic: 1 (7.1%)*
Hemiplegia: 7 (50.0%)
Bilateral: 5 (35.7%)
Unknown: 2 (14.3%)*
MACS:
1: 7 (50.0%)
II: 5 (35.7%)
1 (7.1%)
IV: 1 (7.1%)*
GMFCS:
1:10 (71.4%)
II: 2 (14.3%)
III: 2 (14.3%)*

Dizmek et al®® (CA) F

Sisman Isik et al®' F 63 36 (57)* GMFCS:
(A I-IIl: 61.9%
IV-V: 38.1%

Hoare et al® BEF  Smaller RCT (with Randomised, controlled, 35 M: 35.8 months (SD 15.8 20 (58.8)" Spastic: 35 (100%)
wider Cl level Il).  evaluator-blinded trial. months) Hemiplegia: 35 (100%)

Gordon et a/®® BEF  Smaller RCT (with RCT including a feasibility 44 |: M: 6 years 3 months (SD 20 (47.6)* Spastic: 44 (100%)*
wider Cl level ). component. 2 years 2 months) Hemiplegia: 44 (100%)
MACS:
1:5 (11.9%)
II: 35 (83.3%)
III: 2 (4.8%)"

Al-Oraibi and BEF  Smaller RCT (with 20 It M: 47 months (SD 19 10 (71.4)* Spastic: 14 (100%)* Educational level:

Eliasson’ wider Cl level II). months) Hemiplegia: 14 (100%) Diploma: 3 (21.4%)
Below high school: 3
(21.4%)

High school: 7 (50.0%)
Bachelor: 1 (7.1%)*
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Hsin et al’ BEF  Smaller RCT (with 12 |: M: 6.9 years (SD 0.6 10 (45.5) Spastic: 23 (100%)
wider Cl level II). years) Hemiplegia: 23 (100%)

Lin et al™® BEF  Smaller RCT (with RCT with feasibility 22 | M:76.7 months (SD 26.2 12 (57.1)* Hemiplegia: 11 (52.4%)
wider Cl level Ill.  component. months) Quadriplegia: 10
(47.6%)"

Preston et al® BEF  Smaller RCT (with Pilot, single-blind, multicentre 16 M: 9 years 2 months (SD2 9 (60.0) Hemiplegia: 14 (93.3%)
wider Cl level ll).  RCT, with a feasibility years 5 months) Bilateral: 1 (6.7%)*
component. MACS:
II: 3 (20.0%)
III: 5 (33.3%)

IV: 7 (46.7%)"

Charles et al** BEF  Smaller RCT (with ~ Single-blinded RCT, including 33 M:6years 8 months (SD1 14 (63.6)" Spastic: 33 (100%)*
wider Cl level Il).  a feasibility component. year 4 months) Hemiplegia: 33 (100%)
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Ferre et a/'® '1° BEF  Smaller RCT (with Randomised trial including a 40 I:M: 5.2 years (SD 2.7 10 (41.7)* Spastic: 24 (100%)*
wider Cl level Il).  feasibility component. years) Hemiplegia: 24 (100%)*
MACS:
I: 5 (20.8%)
I1: 19 (79.2%)"

Hobbs et al*® (CA) BEF  Smaller RCT (with Pilot RCT. 18 M: 10 years 8 months (SD 3 12 (66.7)" Hemiplegia: 13 (72.2%)
wider Cl level II). years 4 months) Diplegia: 5 (27.8%)*
MACS:
1:2 (11.1%)
11: 10 (55.6%)
1II: 3 (16.7%)
IV: 3 (16.7%)*

Kassee et a/'® BEF  Smaller RCT (with Pilot study employing pretest, 6 Mdn: 9 years (range 7-12 6 (100)* Spastic: 6 (100%)*
wider Cl level Il).  post-test experimental design. years)* Hemiplegia: 6 (100%)*
MACS:
I: 2 (33.3%)
II: 4 (66.7%)"
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®

Liang et al*® (CA) BEF  Smaller RCT (with Randomised trial.
wider Cl level Il).

(]
o

Lowes et a/®® BEF Pretest—post-test cohort 7 Mdn: 11.4 months (range 3 (42.9" Spastic: 7 (100%)*
design, with the participants 7.1-16.1 months)* Hemiplegia: 7 (100%)*
serving as their own controls,
including a feasibility
component.

Chen et al®” E Smaller RCT (with ~ Single-blinded RCT. 48 1 M:8.73 years (SD 1.9 21 (46.7)* Spastic: 45 (100%)
wider Cl level Il). years) Hemiplegia: 45 (100%)

Kim et al®® E Smaller RCT (with 19 |:M: 9.1 years (SD 1.8 10 (52.6)" Hemiplegia: 10 (52.6%)
wider Cl level II). years) Quadriplegia: 9 (47.4%)*

Abd El-Kafy et a/®® E Smaller RCT (with 30 I:M:6.0years (SD 1.7 12 (44.4)" Spastic: 30 (100%)*
wider Cl level Il). years) Hemiplegia: 30 (100%)
MACS:
II: 11 (40.7%)
1l 9 (33.3%)

IV: 7 (25.9%)"

Hoare et al***" (CA) E Smaller RCT (with Randomised, controlled, 34 M:3years (SD 1 year 4 20 (58.8) Spastic: 34 (100%)*
wider Cl level Il). assessor-blinded trial. months) Hemiplegia: 34 (100%)*

Koseotlu et a*® (CA) E Smaller RCT (with 32 Spastic: 32 (100%)*
wider Cl level II). Hemiplegia: 32 (100%)*

Sakzewski et al*? E Smaller RCT (with ~ Single-blind, matched-pairs, 48 M: 7.9 years (SD 2.3 years) 33 (68.8)" Spastic: 48 (100%)*
(@) wider Cl level Ill.  randomised comparison trial. Hemiplegia: 48 (100%)*
MACS:
I: 25 (52.1%)
II: 23 (47.9%)"

Naylor and Bower®' E Single-subject Single-case, A-B-A 9 Mdn: 31 months (range 6 (66.7)" Spastic: 9 (100%)*
design study experimental design. 21-61 months)* Hemiplegia: 9 (100%)*
(level IV).

"JybuAdoo Agq paroslold 1sanb Aq 020z ‘vT Joquiadag uo jwod g uadolwgy/:dny woly papeojumod ‘0202 1290100 9 U0 1SHSE0-6T0Z-uadolwag/oeTT 0T Sk paysiignd 1si1y :uado CING

Gross et al®® E Single-subject Multiple-baseline, across- 3 Mdn: 3 years 8 months 2 (66.7) Spastic: 2 (66.7%)
design study subjects design (A-B + (range 2 years 9 months-3 Mixed: 1 (33.0%)*
(level INI). follow up). years 8 months)* Hemiplegia: 1 (33.3%)

Quadriplegia: 1 (33.3%)
Unspecified: 1 (33.3%)*

*Numbersand percentages were calculated by the authors of this review.
BEF, both efficacy/effectiveness; CA, conference abstract; CFCS, Communication Function Classification System; E, efficacy i study; F, ibility study; GMFCS, Gross Motor Function Classification System; I,
intervention group; M, mean; MACS, Manual Ability Classification System; Mdn, median; RCT, randomised controlled trial.
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described in the tables and the results apply to the parent-
delivered part of the intervention only. A more detailed
description of the intervention is provided in online
supplementary appendix 4.

The treatment approach used in the studies was
predominantly (modified) Constraint-Induced Move-
ment Therapy (CIMT) (32.8%), 67 72-75 78-80 84-8789 9195 07
and several studies®? 67-69 7176 82 88 98 99 102 104107 1o g
computer-based rehabilitation (eg, virtual reality, 22.9%).
Very few studies used goal-directed (n=2)"*" or bimanual
(n=3)"% 1 1% training. Comparators used were none
(feasibility studies), other home-based programmes,
care as usual, centre-based occupational therapy or phys-
iotherapy interventions. The objectives of the interven-
tion were mostly unspecified, but when specified the
focus was mainly on ICF activity level. The use of motor
learning principles was often not mentioned; only 20
studies™ 20 72-80 8387 98 97 100 110 39 97y yeported that
their intervention was based on motor learning prin-
ciples. Training duration of home-based programmes
varied from 2weeks to 6months (all parent-delivered),
and intensity ranged from 70 min to 56 hours a week (all
parent-delivered). Therapy was mostly provided by parents
(55.7%), but there were also programmes combining
parent-delivered and therapist-delivered sessions (41%).
In the latter, the main part of sessions were delivered
by parents. Coaching of parents was often unspecified
(49.2%). Some studies mentioned different modes that
were used by therapists to coach parents, such as course/
training, manual or other form of written instructions,
DVD, reviewing of logbooks, email, telephone or Skype
calls, home visits, computer feedback, and mutual discus-
sion of goals and therapeutic activities.

Outcomes

Feasibility studies mainly reported on the key areas of
acceptability and implementation, and some on demand
and practicality. None of the studies reported on the
areas of adaptation, integration or expansion. Overall
compliance to home-based programmes (implemen-
tation) was moderate to high, ranging from 56% to
9975, 145456 60 6170719899 106 108 £ rdo ey of studies reported
that parents found it easy to carry out the programme and
enjoyed seeing their children improve (acceptability).
Some studies reported on the demand and mainly on
the recruitment rate, which ranged between 45% and
83%.7 % One study reported on the safety (practicality)
of the programme. During the programme no serious
injuries occurred; children only experienced muscle sore-
ness and were more fatigued.”

In the effectiveness studies, more than 40 different
child-related outcome measures were found. Child-related
outcome measures on ICF activity level were considered
to be primary outcome measures in this review. There
were 15 different primary outcome measures found, that
is, Quality of Upper Extremity Skills Test (17x), Assisting
Hand Assessment (15x), Canadian Occupational
Performance Measure (10x), Melbourne Assessment

of Unilateral Upper Limb Function (7x), Goal Attain-
ment Scaling (4x), Pediatric Motor Activity Log (4x),
ABILHAND-Kids (4x), video observation (3x), Shriners
Hospital for Children Upper Extremity Evaluation (1x),
Assessment of Motor and Process Skills (1x), Functional
Inventory (1x), Box and Blocks Test (1x), Jebsen-Taylor
Hand Function Test (1x), test of sensation (1x) and Chil-
dren’s Hand-use Experience Questionnaire (1x). The vast
majority of these outcome measures showed an improve-
ment in arm-hand performance within group, across
time, that is, before and after intervention. However, in
case of effectiveness, this improvement (within group)
was not always sufficient to identify a difference between
the interventions investigated (between groups).

Except for Hsin et al™ and Novak et al,81 who reported
on the results of Cerebral Palsy-Specific Quality of Life
(parent-proxy version) and Children’s Assessment of
Participation and Enjoyment, respectively, none of the
studies included outcome measures on ICF participation
level. Both studies reported gains in health-related quality
of life. All other outcome measures were on ICF function
level. Again, majority of studies showed a positive change
in hand function, within group, before and after inter-
vention, but a difference in effectiveness between inter-
ventions could not always be confirmed.

In contrast to the large amount of child-related
outcome measures, only two studies™ " reported on a
parentrelated outcome measure, that is, Parenting Stress
Index-Short Form. Lin ¢ al” and Ferre et a® found no
increase in parental stress during the intervention.

A detailed description of the results of feasibility
studies, effectiveness studies and studies that reported
on both feasibility and effectiveness is given in tables 3-5.
Furthermore, the completed data extraction form can be
obtained from the authors.

DISCUSSION

This systematic review aimed to assess both the feasibility
and effectiveness of home-based occupational therapy and
physiotherapy programmes in children with CP, specially
focusing on upper extremity. The objective was to investi-
gate all relevant feasibility components according to Bowen
et al,” not only whether home programmes were feasible in
terms of compliance and adherence, as is most commonly
reported. However, only a few studies mentioned the
feasibility outcomes demand and practicality. None of
the included studies reported on the other aspects. Based
on the implementation and acceptability results of the
included studies, home-based programmes seem to be
feasible. Overall compliance to home-based programmes
was moderate to high, ranging from 56% to 99%. Farr et
al” and Lorentzen et al,”’ who found the lowest compliance
(56% and 62%, respectively), reported that technical prob-
lems and the fact that children were sometimes too tired or
upset to complete the virtual reality training were the main
reasons for the difference between the actual amount
and intended amount of training. The high compliance
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Table 3 Results of feasibility studies

Feasibility

Authors outcome

Measurements

Measurement time points

Results

James et al ?° (CA), *® A

McBurney et al®’

Novak et a* (CA), "' A

Taylor et al™®

Law and King'® |

Lorentzen et al®®

Engagement of children participating in
Mitii from the perspectives of children
and their caregivers.

Exercise logbook to record the weights
used and the number of sets and
repetitions completed at each exercise
session.

Indepth semistructured interviews with
the participating children and their
parent(s).

Rating overall how worthwhile the
strength training programme was on a
10cm horizontal Visual Analogue Scale.

Semistructured parental interviews
to describe the experiences and
views of parents who participated
in the randomised controlled trial on
partnership home programmes.

Adherence by a logbook.

Each participant’s evaluation of

the benefits of the programme was
recorded on a 10cm Visual Analogue
Scale with the anchors ‘not worthwhile’
and ‘extremely worthwhile’.

The factors that affected the ability

to participate in a strength training
programme were explored by indepth
interviews with the participating young
persons and their parents.

Parental self-rating of compliance with
the home programme with a short
questionnaire.

Therapist’s rating of parental
compliance with the home programme
with a short questionnaire.

The number of therapy attendances
by the child collected from therapist
records.

The mean time of cast-wear per day
reported by the parent in a logbook.

The number of days the parent
completed the logbook.

Training duration.

One interview.

During intervention period.

3 months after the end of the
training programme.

Not specified.

One interview after the clinical trial
was completed, and follow-up
interviews.

During intervention period.

3 months after completing a
strength training programme.

During intervention period and at
the end of the intervention.

During intervention period.

Child/family characteristics.

Enhancers: initial novelty of Mitii, technology-based, individual needs can
be targeted, strong family support, children’s increasing confidence.
Barriers: novelty wears off, too broad for some children, lack of family
support.

Participants adhered to their prescribed programme, completing a mean
of 16.9 (SD 2.3) of the 18 scheduled training sessions. The logbooks also
showed that the training load increased over the 6 weeks, with the average
load added for each exercise more than doubling in that time. Each
exercise session took between 20 and 45min.

The young people and their parents unanimously reported that
participation in the strength training programme had been beneficial. There
was no negative outcome in terms of impairments of body function and
structure, limitations of activities, or restrictions of participation reported
by the young people or their parents. There were a few minor negative
comments about contextual factors, such as equipment and the need

for parental involvement. Parents perceived that their involvement in

the programme in terms of time management and assistance was very
important to its success.

Responses to the Visual Analogue Scale were all towards the ‘extremely
worthwhile’ end of the scale, with parents giving a mean rating of 8.9
(range 7.1-10, SD 1.0) and young people a mean rating of 7.9 (range
5.5-10, SD 1.7) out of 10.

Implementation of the partnership home programme provided both
parents and the child with perceived advantages over therapist-

directed ‘rigidly prescribed’ home programmes. Factors and processes
characterising the partnership home programme implementation
experience and comparisons with therapist-directed home programmes
(benefits) are support that sustains, realistic expectations, flexibility, goals
that are motivating, translates to real life, reminder to practise, progress
updates and role identity—parent not a therapist.

Participants were adherent to their prescribed programme, completing

an average of 16.9 (SD 2.3) of the scheduled 18 training sessions. The
logbooks also showed that training load progressed, with the average load
added for each exercise more than doubling in that time.

Responses were all towards the ‘extremely worthwhile’ end of the scale,
with parents giving a mean rating of 8.9 (range 7.1-10.0, SD 1.0) and
young people a mean rating of 7.9 (range 5.5-10.0, SD 1.7) out of 10.

The role of physiotherapist as coach was a factor that promoted
adherence to the strength training programme. This role included
progressing exercise dosage and monitoring exercise technique, as well
as providing emotional support and encouragement. Other important
factors for adherence were facilitating and maintaining the young person’s
motivation throughout the duration of the programme, autonomy about
whether to participate in the programme, encouraging and facilitating
parental support, and providing appropriate exercise equipment suitable
for use in the home environment.

All subjects: mean 15.7, SD 2.3, range 10-20 (n=59).
Regular: mean 15.6, SD 2.2, range 11-20 (n=27).
Intensive: mean 15.8, SD 2.5, range 10-19 (n=32).

Al subjects: mean 13.4, SD 3.4, range 5-20 (n=57).
Regular: mean 14.1, SD 2.9, range 9-20 (n=29).
Intensive: mean 12.7, SD 3.8, range 5-20 (n=28).

All subjects: mean 20.0, SD 11.6, range 3-45 (n=54).
Regular: mean 10.2, SD 5.1, range 3-22 (n=25).
Intensive: mean 28.4, SD 8.7, range 10-45 (n=29).

All subjects: mean 3.1, SD 1.3, range 0.4-7.3 (n=30).
Regular: mean 3.3, SD 1.4, range 1.4-7.3 (n=14).
Intensive: mean 2.9, SD 1.2, range 0.4-3.9 (n=16).

All subjects: mean 100.7, SD 46.5, range 6-174 (n=51).
Regular: mean 100.4, SD 48.6, range 9-174 (n=23).
Intensive: mean 101.0, SD 45.6, range 6-173 (n=28).

The 34 children in the training group on average completed the daily
30min training programme on 78.0+36.3days (range: 17-134 days) out
of the scheduled 140days. This corresponds to an average of 56% in
the 20-week period. However, on 128.0+12.8days (range: 91-140days),
the training was started, but not completed. This corresponds to 91% of
possible days of training. On average the children thus trained 17 min per
day for the 20-week period. This corresponds to 40 hours of total training
time. Among the main reasons for the difference between the actual
amount of training and the aim of 140 full days were technical problems
and in some cases that the child was to too tired or upset, which made
it difficult for the children to complete the training of the day. We found
no relation between the number of days of training and the extent of
improvement in any of the functional tests.

Continued
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Table 3 Continued

Authors

Measurements Measurement time points

Results

Psychouli and
Kennedy®

Ahl et al*®

Novak et al'*

Bilde et al”’

Boyd et ali*® (CA)

Subjective reports. During intervention period.

Parents recorded on a daily log the total During phase B (splint + functional
amount of time the splint was worn activities) and phase C (splint +
and the activities in which the children  functional activities + PC game).
participated.

Measure of Processes of Care.
(5months).

Additional questionnaire.
(5months).

First month, third month, fifth
month.

Training diary.

Home programme participation: log

in which parents estimate the total
amount of time per day (in minutes)
that they spent on home programme
activities and to record their perceived
total time per day on the log.

During intervention period.

Training duration. During intervention period.

Subjective reports. Not specified.

Compliance. During intervention period and at

the end of the intervention.

Preintervention and postintervention

Preintervention and postintervention

All reports from the children and their families about their experiences were
very positive. Despite some concerns during the training period about how
to maintain the energy required to train intensively for 30 min every day,

all families reported that they found this way of training very positive and
appealing. Some exercises were reported to be boring by some children
and not by other children. Also some exercises were reported too easy or
too difficult.

All families reported that the child showed several signs of improved
activity in daily life. Most families reported that the child increased
participation in daily activities at school and during leisure time. Also most
families reported that the child showed signs of increased self-confidence
and self-esteem. All families reported that specific skills such as bicycling,
eating and attention skills were improved during the training. Several also
reported increased muscle strength and increased endurance.

Analysis of the daily logs revealed that the splint was worn for 39 hours
and 32min on average over phase B, whereas during phase C the time
increased slightly to reach 40 hours and 28 min. Only one child wore the
splint for all 30days during either phase. The other eight children wore the
splint over a range of 8-29days. In both phases B and C, the activities
performed most commonly were brushing teeth/hair, eating finger food,
getting dressed, and playing with toys or computer games. The game
was played in phase C by 8 of the 9 children, the exception being child 5
who did not have access to a computer. During phase C, all the children
gradually increased their scores on the PC game except for child 4, who
used the game on only 9days, fewer than any other participant.

Mothers indicated a lower level of satisfaction with the intervention than
fathers. In the domain of enabling and partnership, coordinated and
comprehensive care, and respectful and supportive care, the fathers rated
a higher grade of satisfaction with the services after the intervention than
the mothers.

After the intervention mothers’ and fathers’ scores indicated a significant
change in the knowledge they had acquired and how clear the goals were.

Frequency of training varied considerably. Variation was related to type of
goal and how frequently the task occurred in daily life.

The mean frequency of home programme participation was 0.90 times
per day (range 0.63-1.00, SD 0.11)—that is, less than once a day,

but approximately 27 times per month. The mean intensity of home
programme daily session participation was 14.22 min (range 5.00-43.33,
SD 8.583, skew 2.19). One family had high participation: the intensity of
43.33min per session was more than 3 SD above the sample mean. With
this outlier removed, the mean intensity of home programme daily session
participation was 13.39min (range 5.00-24.0, SD 5.06, skew 0.22).

On average the nine children trained on 119+8.9days (range: 111-
138days) out of the scheduled 140days (corresponding to an average of
85% (range: 79.3%-98.5%)). The children on average trained 36.6+3.8 min
per day, reaching a total average of 73.6+8.0hours (range: 62-82 hours).
This is a little above the 70hours of training, which was the aim of the
project (at least 30min every day in the 140-day period=70hours). Six

of the children managed to train more than this. In total the children
trained more than 30min on 783 days out of the total 1260 training days,
corresponding to 62%.

Al children and their families reported great satisfaction with the training
system, although the children found it very hard—and at times boring—to
do the requested 30 min of training every day for all 20 weeks. All families
experienced difficulties persuading the children to do the training in
periods. On the other hand many families also experienced that their child
showed great enthusiasm for the training and many of them invited friends
to be present while training. The families reported that they found that the
most motivating factor was the contact with the therapists through email,
which made them feel that they were not left alone with the training, but
that each child had a ‘virtual coach’.

The game-like design of the training system was reported to be one of
the initial motivating factors for most of the children, but following weeks
of training this subsided. Instead, as the children experienced that the
training system improved their functional abilities, a desire to improve their
abilities became the dominant motivating factor. All families reported that
the trained child showed signs of improved mobility in daily life, increased
muscle strength, increased endurance and improvement in a number

of skills in daily life. All families indicated that the single most important
effect of the training system, as they experienced it, was that the child
had gained much more self-confidence and dared to take on much more
challenges than before.

Children completed Mitii with an average duration of 119 (8.9) days and
intensity of 36.6 (3.8) min/day over 20 weeks.

All participants reported high satisfaction, maintaining engagement
through the trainer’s motivation in addition to the game-like design and
incremental challenges.

Children performed around 135 reaching movements per session, meaning
Mitii offers a model of training of sufficient intensity and duration with
incremental challenges that may drive neuroplastic changes.

Continued
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Open access

Tebled Cowrwed

Feasibility
Authors out Meast t Measurement time points Results
McCoy et al®® (CA) A Not specified. Not specified. All children reported enjoyment with the therapy.
| Compliance. During intervention period. Adherence with movement practice was high; practice intensity was

3-7days per week for 30 min sessions.

Shierk et al'%® | Paper diary. At each trial visit. Two-thirds of families opted to complete the prescribed exercises five
times per week, and one-third of families opted to complete the prescribed
exercises once daily (ie, seven times per week).

All but 2 of the 65 (97 %) families maintained the frequency of the HETP
throughout their participation in the trial.

D Score chart. Thus far, all families agreed to follow the HETP (as evidenced by
100% agreement in the parent/caregiver commitment forms). Overall,
61 children (94%) began the HETP immediately following injection of
abobotulinumtoxinA and two families began with a delay of a week and
two others after a delay of 1-4 months (unknown reasons).

"JybuAdoo Agq paroalold 1sanb Aq 020z ‘vT Joquiadag uo jwod g uadolwgy/:dny woly papeojumod ‘0202 1290100 9 U0 1SHSE0-6T0Z-uadolwag/9eTT 0T Sk paysiignd 1si1y :uadO CING

Ferre et al”? (CA), *® | Compliance using online daily logs. During intervention period. 10 families completed the entire 9weeks of intervention without any report
of adverse events. On average, caregivers demonstrated high compliance,
completing 86.5hours of H-HABIT with their children. The most common
type of activity performed included manipulative games/tasks (39% of
all logged activities) and functional daily living tasks (22% of all logged
activities). On average, families performed about 7.5 activities per day that
lasted about 18.2 min per activity. Home observations by the supervisor and
monitoring of daily logs confirmed that treatment protocols were adhered to.

A Caregiver perception of difficulty in Responses to the daily questionnaires were consistent across the sample,
completing the activities. with the majority of logs indicating that 80% of the time caregivers found it
either very easy or easy to fit the training into their daily schedule, 86% the
child was very attentive or attentive during the activities, 88% of the time
the child tolerated the training either very well or well, and that 79% of the
time it was very easy or easy to carry out the training.

A Caregiver stress levels were monitored  Two baseline measurements, Parenting stress as measured by the PSI-SF showed no significant
with the PSI-SF. midway and two post-test differences across the five assessments for either the total score or the
measurements. three subscales of parental distress, parent-child dysfunctional interaction

and difficult child. That is, there was no increase in parental stress during
the intervention. All caregivers scored within 1 SD of the normative range
for this measure.

Continued
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Visser et al'® | Parent report and intervention logs. During intervention period. The mean number of BWSTT sessions per week for the group was 3.03,
and the mean total walking time per BWSTT session for the group at the
completion of the intervention programme was 15.19min. 6 of the 10
(60%) participants achieved the mean recommended frequency of 3-4
times per week for the 12-week duration. Six of the 10 (60%) participants
achieved a mean total walking time of 20min per session by the end of the

12-week intervention period.

D Parent report. Only 10 of the desired 12 participants were recruited for the study. The
amount of family involvement and the time commitment required of both
families and participants may have discouraged some families.

A Parent report. The fact that the families could perform the programme around their
schedules at times that worked best for both the family and the child
may have lessened the potential effect of fatigue as a personal barrier to
physical activity. One family reported this as a major benefit as their child
had previously attempted to participate in physical activities available in
the community but was often too tired to participate at the scheduled
times.

Kenyon et a/'® |

Adherence. During intervention period. Participant 1: 12 weeks of intervention, 20 sessions completed, 9.9 min
per session.
Participant 2: 8 weeks of intervention, 26 sessions completed, 14.0min
per session.
Participant 3: 8 weeks of intervention, 24 sessions completed, 12.9min

per session.

Reifenberg et al'”’ | Adherence. At the end of the intervention. In total, more than 56 hours, as prescribed in the protocol, were
completed.
A Informal questionnaires, parent and The mother reported that he was highly motivated to play Timocco games,
child interviews, and session notes. which was evident during weekly consultations; he eagerly described his

efforts to ‘beat’ games or progress to harder levels. The PSS-14 results
indicated that the stress level of the mother decreased during the course
of the intervention. There were no adverse events.

Jaber et al*’ (CA) | Adherence. One measurement. No differences between groups on patterns of VR therapy adherence:
consistently completing all (n=6); sporadic (n=5); decline and incomplete
adherence (n=4). Children not actively engaged/interested in physical
activity showed poorer adherence and enjoyment.

Continued
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Tabled Contmwed

Feasibility
Authors oL Meast Measurement time points Results

Halvarsson et al®” A Parents’ experiences of carrying out Cross-sectional study (one The parents described a gradual development of their own role in the
stretching as a home programme. interview). home stretching programme, from that of an authority, when the child

was young, to that of a coach when the child grew older. With this gradual
development came an increased level of participation from the child.
According to the parents, stretching could not be carried out without the
child’s active participation. Along with the process, the parents perceived
increasing stress through added pressure and demands. Mobility, time,
coping strategies for stress and support from professionals, in particular
physiotherapists, were important prerequisites for parents to help their
child best with stretching exercises.

"JybuAdoo Agq paroslold 1sanb Aq 020z ‘vT Joquiadag uo jwod g uadolwgy/:dny woly papeojumod ‘0202 1290100 9 U0 1SHSE0-6T0Z-uadolwag/oeTT 0T Sk paysiignd 1si1y :uado CING

Peplow and A Individual, face-to-face, semistructured One interview. Participants expressed a willingness to assume the responsibility for

Ca\rpenter62 interviews to explore how parents encouraging their children to adhere to the recommended exercise
perceived the relevance of exercise programmes and identified aspects of the physical therapy services
programmes. that supported them in that role. They also emphasised the need for a

collaborative planning and decision-making process that resulted in an
exercise programme that was relevant and meaningful within the unique
context of their child’s life.

| Individual, face-to-face, semistructured A number of factors were identified that constrained their ability to
interviews to explore parents’ support their child’s adherence to and motivation for engagement in
adherence to exercise programmes. exercise. Exercise programmes, to be implemented by families at home

and support workers in school, are often characterised as prescriptive

and focused on the child’s impairment, and need to be integrated into a
more holistic approach that considers family and child preferences in the
home and school environment. Despite the strong evidence supporting the
model of FCC and the importance attributed to the principles of FCC by
parents, it has not been consistently implemented in practice by physical
therapists providing paediatric services. If this is to be achieved, parents’
perspectives must play a legitimate part in planning and evaluating the
effectiveness of practice.

Piggot et al* A Indepth interviews with therapists and  Each participant was interviewed The core variable that emerged primarily from the parents’ data is the
parents. one to four times. compelling challenge that describes a process comprising two phases:

coming to grips and striving to maximise. During the first phase, coming to
grips, parents did not see their child make gains in response to their efforts
and were so absorbed in surviving that they were unable to do the tasks
designed to enhance their child’s development. However, when they had
broken through into the second phase of striving to maximise, they were
more able to take part in programmes that could maximise their child’s
progress. During this second phase, the circumstantial support from those
around them and their own personal strengths played a critical role in
parents’ ability to persevere with the programme.

Continued
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Table 3 Continued

Feasibility
Authors outcome  Measurements Measurement time points Results
Sandlund et al®’ A Semistructured interviews carried One interview at the end of the The parents in this study expressed confidence in the potential of motion
out with parents to assess parents’ intervention. interactive video games in the training of children with CP. The games were
perception of using motion interactive perceived as a training device that could facilitate a positive experience
video games in home training. of physical training and promote independent physical training. The
social aspects of gaming and the reduced coaching role of the parent
were considered especially positive. The parents asked for games that
could provide more control and individualisation of the required physical
performance to better challenge the specific need of each child.
Gerhardy and | Semistructured interviews were Not specified. Families identified time, the range and relevance of activity suggestions
Sandelance®® (CA) conducted with a convenience sample as key barriers to implementing an intensive programme. Staff identified
of occupational therapists and families time and easy access to home programme resources as particular barriers
of children with CP. for them.
Finet'"' A Interviews, critical incident guides and ~ Two interviews. Findings indicated that caregivers experienced a range of negative
the diaries. emotions including guilt, being misunderstood and feeling criticised. The

Sel et al® (CA)

Sandlund et al®

Sevick et al*®

Dizmek et al*® (CA)

Pasquet et al*® (CA)

Sisman Isik et al®'
(CA

Adherence: Parents of Children
With Cerebral Palsy Compliance
on Physiotherapy Home Program
Questionnaire.

One questionnaire.

Time spent on playing every day was Every day during the 4 weeks of
recorded with a diary. The gaming diary gaming.

also monitored who took the initiative

to playing each day; if the child played

alone or together with parents, siblings

or friends; games played; or if the child

did not play that particular day.

Recorded data from the Kinect and
FAAST software, whether the entire
12-week intervention (3/week) could be
completed by the participant in both
the laboratory and the home.

During intervention period.

Quantification of the number of
repetitions that typically occurred
during a single training session.

The level of intrinsic motivation during
training was monitored using the
interest/enjoyment subscale of the IMI.
From a qualitative perspective, all verbal
comments relative to the training made
by the participant during the intervention
were recorded in a SOAP (subjective,
objective, assessment and plan) note.

Family compliance to home-based
programme.

During intervention period and at
the end of the intervention.

Correlation between compliance and
socioeconomic levels in families.

A diary was given to each child to note
the daily time spent on the protocol and
the number of series actually done for
each exercise. Adherence was assessed
by the number of series performed.

During intervention period.

Difficulties and adverse events that
occurred during this period were
collected.

Families’ and physiotherapists’
recordings.

During intervention period.

Biweekly during intervention period.

caregivers felt communication was key. It helped when the therapist was
patient, compassionate and made the caregiver feel heard. It hindered
learning when the therapist was defensive or said things which contributed
to the caregiver having negative feelings. Caregivers wanted the therapist
to explain why they were being asked to do certain activities within the
home programme. They wanted information, resources and more time
learning how to do what will help the child. Lastly, caregivers wanted the
relationship with the therapist to be a partnership.

Increased confidence in physical therapists makes parents do home
programme more regularly and frequently. Parents’ compliance with
exercise programme is linearly related to the importance given by
physiotherapists to home programme. Results are directly related to
physiotherapists’ manner of home programme.

According to the gaming diaries, the children played on average 5.5 (range
4-7) sessions every week and the mean time was 33 (range 22-52) min/
day. The gaming intensity decreased over time from 6 sessions of 48 min
each during the first week to 5 sessions of 26 min each in the last week
of the intervention (difference in min/session). Over the 4 weeks children
played on their own initiative in 59% of all gaming sessions while the
parents took the initiative 32% of the time. The remaining 9% of sessions
played were initiated by siblings, friends, relatives or this information was
not reported. The proportion of parents’ initiative for playing increased
over time and approached the level of the children’s during the last week.
Playing together with others and especially games involving competition
were most popular. The average time for sessions played together with
someone was 37 min compared with 21 min when playing alone.

Four participants completed all 12 weeks of the intervention and
demonstrated success in using equipment and software in their

homes. Due to family preferences, participant 1 did not progress to the
intervention fully taking place in the home. This participant continued
coming to the laboratory two times per week and completed one session
at home per week for the last 9 weeks of the intervention. The remaining
participants progressed through the preset 12-week plan.

All participants obtained a high number of repetitions during training
sessions. On average, participant 1 obtained about 500 repetitions per
session. Participant 2 completed about 640 repetitions per session.
Participant 3 completed an average of 850 repetitions per session.
Participant 4 obtained an average of 1480 repetitions per session.

The participants expressed high intrinsic motivation throughout the
intervention. This was demonstrated by their average rating of 46 out of 49
possible points on the IMI over the 12-week intervention. A high level of
motivation was also noted in the comments made by the participants.

Results not described.

The correlations between monthly income, knowledge level about CP and
home programme compliance were not significant. But the correlation
between educational level of family and home programme compliance was
significant.

This self-rehabilitation protocol by mirror therapy shows good feasibility
and good compliance. Self-rehabilitation seems to be an interesting tool,
easy to implement and well accepted by the children with CP.

No event or significant adverse effects were detected during the protocol.

Families had difficulties in comprehension of home rehabilitation
programme components other than strengthening and stretching
exercises, and the physiotherapists considered the family’s efforts in
following these programmes inadequate.

A, acceptability; BIT, Bimanual Training; BWSTT, Body Weight Supported Treadmill Training; CA, conference abstract; CIMT, Constraint-Induced Movement Therapy; CP, cerebral palsy; D, demand; FAAST, Flexible Action and
Articulated Skeleton Toolkit; FCC, family-centred care; HEP, home exercise programme; HETP, Home Exercises Therapy Program; H-HABIT, Home-based Hand-Arm Bimanual Intensive Therapy; |, implementation; IMI, Intrinsic
Motivation Inventory; n, numberof participants; p, practicality; PC, Personal Computer; PSI-SF, Parenting Stress Index-Short Form; PSS-14, Perceived Stress Scale-14; VRT, Virtual Reality Therapy; VR (therapy), Virtual Reality (therapy).
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(96.1%) reported by Ferre et aP® may be due to the fact
that they employed a strict selection of participants. Eleven
parents and their children met the inclusion criteria
and were willing to commit to the programme require-
ments. One family dropped out after 4weeks because the
programme was too demanding. Adjoining, they provided
intensive coaching sessions to parents. Chiu et af® reported
a compliance of 99%. This may be due to the fact that the
therapy demand was low: only 20 min a session, three times
per week, over 8weeks. In addition, both parents and chil-
dren were highly satisfied with the therapy. Overall, studies
reported that parents were positive about their experiences
with the programmes. They found it easy to carry out the
programme and enjoyed seeing their children improve.
However, there were also parents who found it difficult
to incorporate the programme in their daily life routine.
Parents indicated that it was difficult to find enough hours
in a day to perform the programme next to their daily activ-
ities.”” When the parent who delivered the programme got
support and help from other family members, it was easier
for them to implement the training in their daily routine.*
Despite these difficulties reported, general parental stress
did not increase during the intervention.’®*”

Conclusions about the effectiveness of home
programmes cannot be made due to the large vari-
ability in the study, patient and intervention charac-
teristics, comparators, and outcome measures used in
the included studies. Even within the same treatment
approach, frequency and duration of the interventions
varied. As training intensity is an important predictor for
treatment success, improvement in arm-hand function
and performance can therefore not be solely attributed
to the intervention approach.

Many different treatment approaches were found in
the included studies. Majority of studies reported on
the effectiveness of (modified) CIMT, whereas only
three studies™ ' ''? investigated the effect of bimanual
training. Both treatment approaches have shown to be
effective in clinical rehabilitation. However, most daily
activities require bimanual use of hands. Therefore, an
intervention focusing on the coordinated use of both
hands in bimanual activities may have more impact on
the child’s daily life than a modified CIMT programme
focusing on improving the capacity of the affected hand.

According to Sakzewski et al,’ upper limb interven-
tions in children with unilateral CP should be goal-
directed, adequately dosed and based on motor learning
approaches that use activity-based therapy. Most studies
found in this review did not specify whether their inter-
vention was based on motor learning principles. Some
studies indicated that they used shaping and repetitive
task practice, implying that the intervention was based
on motor learning principles. The question which motor
learning approach in the specific context of parent
delivered programmes is best suitable, remains, there-
fore, unanswered. Protocols from existing intramural
programmes may not always be feasible in a home setting,
where parents are supervising the training of the child.

They need to instruct their children and prompt the
use of the affected hand over and over again. Contin-
uous prompting may pose an important stress factor on
parents.'"! Studies on basic motor learning in children
with movement disorders have shown that implicit motor
learning has positive effects on motivation and compli-
ance and may therefore be better suited for a home
setting.*"'* There is also evidence indicating that chil-
dren with CP often have problems with working memory,
making it difficult for them to learn in an instruction-
driven way.'"” Moreover, implicit learning may lead to
increased self-efficacy, which is important for motivation
and compliance. Parents and clinicians rate motivation as
the most influential personal characteristic, determining
outcome and treatment adherence.''® An implicit motor
learning approach seems very promising and should be
explored in future studies.

Coaching of parents is a key element of home-based
programmes. When parents are effectively coached by
therapists and guided throughout the training period,
parents become more confident in carrying out the
home-based programme and find it easier to implement
the programme in their daily routine."" ® Surprisingly,
information on how parents were coached to be therapy
providers was lacking in a lot of the reported studies.
Perhaps coaching received little attention during the
interventions. Information on parent characteristics was
also hardly given. Inferences about why some parents
find it easy to carry out a home programme while others
struggle with finding ways to do so cannot be made. The
fact that only two studies” " reported on a parent-related
outcome measure is also surprising given the major role
of parents in the execution of a home-based programme.

In conclusion, one can state that a detailed description
of home-based training protocols in most intervention
studies is lacking. An extensive description of interven-
tions tested may take up many words, but provides crucial
information that increases our understanding on the
working mechanism of an intervention. We therefore plea
in favour of writing protocol papers before publishing
results.

Study limitations

Due to the large variability in study, participants and
intervention characteristics, as well as child-related
outcome measures found in the included studies, a
meta-analysis on outcome measures was not possible.
Although home-based training seems to be promising
as most studies showed positive changes in child-related
outcome measures, hard evidence on the effectiveness of
these programmes cannot be given. This also means that
guidelines to improve existing home-based programmes
or to develop new home programmes are still awaited.
As no synthesis of evidence was possible, the Grading of
Recommendations Assessment, Development and Evalu-
ation guidelines to judge the quality of evidence was not
relevant and could not be used.""” With this, the review
deviates from the protocol published by Beckers et al.'®
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Recommendations for future research would be to develop
a core set of outcome measures incorporating all ICF levels
to investigate the effects of interventions. In addition, the
outcome measures should be validated for the total popula-
tion of children with CP, including all types of CP, and should
have good usability. Furthermore, parentrelated characteris-
tics, intervention elements and outcome measures should be
part of and described in detail in studies investigating home-
based programmes. Finally, future studies should focus on
the comparison of two different home-based programmes
using a different motor learning approach while keeping
aforementioned characteristics the same.
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