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Abstract

Background: Participation in life activities is an integral part of health and a main out-
come of rehabilitation services for children and adolescents with disabilities. How-
ever, there is still no consensus on the most effective way to improve participation.
The aim of this systematic review is to determine the effectiveness of therapeutic
interventions on participation outcomes of children with cerebral palsy (CP).
Methods: A systematic review was conducted, searching the databases PubMed,
Cochrane Library, Science Direct, Web of Science and Scopus for randomized con-
trolled trials (RCTs), between 2001 and 2023. Studies were eligible for inclusion if
they evaluated children with CP undergoing any intervention and using any tool mea-
suring participation as an outcome measure. A meta-analysis of treatment effect was
conducted. A sensitivity analysis was conducted to identify the effect on participa-
tion when intervention targeted different International Classification of Functioning
(ICF) domains.

Results: A total of 1572 records were identified. Eight RCTs including 384 children
(195 in the intervention group and 189 in the control group) were included in the
systematic review and in the meta-analysis. A sensitivity analysis showed that inter-
ventions focusing on participation significantly improved participation; standardized
mean difference (1.83; 95% Cl: 1.33-2.32; Z = 7.21; P < 0.00001). When other types
of interventions, that is, focusing on body functions and structures or activities, were
used, then participation was not favourably affected.

Interpretation: Interventions primarily targeting barriers to participation across sev-
eral ICF domains have a greater influence on enhancing participation. Interventions
aimed at enhancing specific motor skills, including gross and fine motor function or

strength, do not necessarily have a positive impact on participation.
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1 | INTRODUCTION

More than 20 years ago, the term participation was officially intro-
duced by the International Classification of Functioning, Disability
and Health, commonly known as ICF. Participation is defined as a
person's ‘involvement in a life situation’ and represents the societal
perspective of functioning (World Health Organization, 2001).
However, with ageing, life situations change dramatically in number
and complexity while they vary among individuals with different
cultures, interests and preferences or in different contexts. In addi-
tion, the involvement in various activities is a matter of personal
choice. This is essential for children and youth under the age of
18 years, as a child's functioning cannot be seen in isolation but rather
as constantly dependent on the interaction with the surrounding
environment, that is, with the family, caregivers and friends. Young
children are more likely to participate in activities that are defined by
adults, predominately parents, caregivers or service providers and are
shaped by cultural norms and customs.

To address the complexity of participation and better describe its
dimensions, Imms et al. (2017) introduced the family of participation-
related constructs (fPRCs). According to the fPRCs, participation
incorporates two basic elements: attendance and involvement. Atten-
dance describes the situation of ‘being there’ and is commonly mea-
sured as the frequency of participation to an activity or the variety of
activities in which someone participates. Involvement describes the
‘experience’ of participation while attending and is a more personal
experience that includes the elements of motivation, persistence,
effect and social connection.

Aligned with a more concrete understanding of participation
comes the development of specific outcomes that measure it. Resch
et al. (2020) identified 37 instruments developed to measure
participation in children with cerebral palsy (CP) or acquired brain
injury, 12 of which measured attendance and/or involvement.
Despite having a more detailed conceptual description of participation
and an array of measurement tools at our disposal, a significant
portion of these tools still fall short in fully capturing all the elements
it entails.

CP is the most common cause of physical disability in childhood
(Reddihough, 2011). It refers to an umbrella term for a group of disor-
ders of movement and posture, caused by a non-progressive interfer-
ence in the developing brain with prevalence as high as 1.6 children
per 1000 live births in the high-income countries and 3.4 children per
1000 live births in low and middle-income countries (Mclntyre
et al, 2022). Children with CP may experience spasticity, muscle
weakness, reduced selective motor control and impaired fine and
gross motor function (Sanger, 2015). Therefore, they show limitations
in mobility and physical activity compared to their typically developing
peers, and face more barriers to participating in life activities (Anaby
et al,, 2013; Bedell et al., 2013; Law et al., 2007).

However, the effect of the various therapeutic approaches in
children with CP on participation is largely unknown. There are

studies suggesting that interventions that focus on impairment, that

Key Messages

o Interventions designed to improve motor function do not
necessarily improve participation.

o Interventions that primarily address barriers to participa-
tion across several ICF domains have a more substantial
impact on enhancing participation.

e The choice of suitable outcome measures that align with
the latest conceptual framework of participation may be
more efficient in capturing changes in participation.

is, target improvement at the body functions and structure or activi-
ties (motor skills), are insufficient to improve participation when
used alone (Reedman, Boyd, & Sakzewski, 2017). However,
participation-based therapies such as ParticiPAte CP (Reedman,
Boyd, Elliott, & Sakzewski, 2017) and Pathways and Resources for
Engagement and Participation (Anaby et al., 2018) aiming to enable
participation through modifying the environment and utilizing per-
sonal factors may be more effective (Reedman, Boyd, &
Sakzewski, 2017). Moreover, little is known about the transaction of
changes among the ICF domains (Batorowicz et al., 2016), although
many rehabilitation treatments are still applied in the hope that they
can influence dimensions of functioning that are distal to the target
of treatment (Whyte, 2014).

Previous systematic reviews have provided some evidence in this
field. Bania et al. (2019) examined the effect of activity training on
the ground versus activities initiated by machines, such as treadmills,
or by animals or performed in the water; they found little effect on
participation. Reedman et al. examined the efficacy of physical ther-
apy and behaviour change interventions on habitual physical activity
and on leisure-time physical activities. They reported a small effect
on habitual physical activity (Reedman, Boyd, & Sakzewski, 2017).
Kilgour et al. (2022) focused on the effect of physical activity inter-
ventions on attendance and involvement in physical activities and
found only short-term improvements on physical activity attendance.
Finally, 8 years ago, Adair et al. (2015) reviewed the effect of any
intervention at improving participation outcomes but included studies
targeting children with any kind of disability (motor disabilities, devel-
opmental disabilities, intellectual disability and communication disor-
ders). This study concluded that interventions with primary focus on
body functions and structures or activities did not influence
participation.

This study aims to investigate the effect of any type of interven-
tion, regardless of whether it targets body function and structure, par-
ticipation or the contextual factors, on any dimension of participation
of children with CP at home, at school or in the community. We
hypothesized that different types of interventions would influence
participation in different ways and that not all the validated outcome
measures designed to capture participation would record

intervention-induced changes in the same way.
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2 | METHODS

This systematic review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
(Page et al., 2021). The protocol has been registered and published:
https://doi.org/10.17605/OSF.I0/92ZTA.

21 | Literature search

A systematic literature search was conducted in December 2023.
Searching databases were PubMed, Cochrane Library, Science Direct,
Web of Science, Scopus, Embase and CINAHL. The literature search
used the Medical Subject Headings (MeSH) and free-text words for
((((participation OR social participation OR leisure activities OR
engagement OR involvement OR activities of daily living OR home
participation OR community participation OR school participation OR
sport participation)))) AND ((((cerebral palsy OR motor disability
OR physical disability OR motor impairment OR special needs)))) AND
(((((intervention OR ‘participation focused’ OR ‘participation based’
OR ‘participation therapy’))))). Search terms were combined by using
Boolean operators (AND/OR). Example of the search strategy is
included in Table S1.

Inclusion criteria:

e Only randomized control trials (RCTs), since they are considered to
be the most reliable kind of clinical research and ensures that pos-
sible population biases are not a factor in the results. In the hierar-
chy of evidence, systematic reviews of randomized trials offer the
highest level of evidence (Charrois, 2015).

e Publication date after 2001, which was the year of ICF publication
(World Health Organization, 2001).

e Only full-text original articles published in indexed peer-review
journals.

e Study group: children and youth (aged 2-18 years old) with a diag-
nosis of any type of CP (spastic, dyskinetic, ataxic, hypotonic,
mixed types), with any level of Gross Motor Function Classification
System (GMFCS).

e Control group should receive no intervention, placebo or usual care
or be allocated in the waiting list.

e Intervention could be of any type, targeting any ICF domain, that
is, Body Functions and Structures such as muscle strength, elas-
ticity or aerobic capacity; Activities such as walking, running,
cycling or any other kind of gross or fine motor skill; and Partici-
pation; environmental factors including environmental adapta-
tions or special equipment; and personal factors including
inspirational talks, education, personal interviews or motivational
teams.

e Any aspect of participation could be assessed, addressing the more
general definition of participation, that is, involvement in life
situation.

e Assessment of participation could be in any environment, that is,

school, home and community.

e Assessment of participation using any suitable and validated tool,
designed to measure any aspect of participation, that is, frequency
and/or involvement.

o Participation measurement could be a primary or secondary out-

come measure.
Exclusion criteria:

o Studies were excluded if the control or intervention group received

pharmacological or surgical treatment.

The reference lists of all the full-text appraised articles were screened
for relevant citations that might have been missed from the electronic
searches. Once all articles were identified, they were inserted in Rayyan
software, a freely available software that can be used for the screening
process, developed and published from Qatar Computing Research Insti-
tute and Cochrane Bahrain (Ouzzani et al., 2016). Duplicates were auto-
matically removed. Two reviewers (RD, TV) independently screened the
titles and abstracts for eligibility and then the full-text papers (Figure 1).
In case of disagreement, a consensus was reached regarding the inclu-

sion of each study or a third reviewer was consulted (MP).

2.2 | Data extraction

Two reviewers (RD, TV) independently extracted raw outcome data
including authors, date of publication, sample size, intervention (type
and protocol design), control treatment and outcome measures (partici-
pation scales) before and after the intervention, as well as participant
characteristics such as age, sex, type of CP, GMFCS level and evaluation
time. A third reviewer (MP) was involved in case of any disagreement.

2.3 | Risk of bias

Two reviewers (RD, TV) independently examined the risk of bias of
the included studies using the PEDro scale (Cashin & McAuley, 2020).
PEDro scale is widely used in the field of physical therapy (Armijo-
Olivo et al., 2015), a field that is relevant to most included studies.
The PEDro scale consists of 11 items encompassing external validity
(item 1), internal validity (items 2-9) and statistical reporting (items
10 to 11). Items were rated as yes or no (1 or 0) according to whether
the criterion is clearly satisfied. A total PEDro score was derived by
adding the ratings of items 2-11 and had a range of 0-10. A total
PEDro score of 8-10 is considered excellent, 6-8 good, 4-5 fair and
0-3 poor. During the exploration of risk of bias, there were no

instances of disagreement among the reviewers.

2.3.1 | Data synthesis and statistical meta-analysis

MetaView Review Manager version 5.4 was used (RevMan, n.d.). To

analyse the effect of the identified interventions on participation on
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Duplicate records removed (n =13)

Records excluded after titte and
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FIGURE 1 PRISMA flow chart for the study selection process.

children with CP, we estimated the weighed mean differences and
95% confidence intervals (Cls). For weighted mean differences, a
point estimate of zero reflected ‘no effect’, and more than zero
favoured the intervention. Statistical heterogeneity was assessed by
using the X2 (chi-squared) test (P < 0.1). Chi-squared test assesses
whether observed differences in results are compatible with chance
alone. A low P value provides evidence of heterogeneity of interven-
tion effects (https://training.cochrane.org/handbook/current/
chapter-10, n.d.) The I? statistic was also calculated. The I? statistic
describes the percentage of variation across studies that is due to het-
erogeneity rather than chance (Higgins & Thompson, 2002). We con-
sidered I? > 50% to indicate significant heterogeneity across studies
(Higgins et al., 2003). Random effects method for meta-analysis was
used because it allows the outcomes to vary in a normal distribution
between studies. Only if I? is low a fixed effect model might be used,
assuming that all studies were conducted under similar conditions
with similar subjects (Ades et al., 2005).

Since three studies used more than one measurement tools to
assess participation, we only considered the primary outcome in our
meta-analysis. When subscale scores were reported, only one of the

scores was included, the most common used by most RCTs.

Records excluded after full text screening
Reports excluded (n= 10)
Not RCT: 7
Did not meet inclusion criteria: 3
Intervention vs active treatment:2
Intervention group received phamacological treatment:1

3 | RESULTS
3.1 | Characteristics of included trials

Eight RCTs were included in this systematic review (Figure 1).
Descriptive characteristics and results of all included studies are pre-
sented in Table 1. Six studies (Armstrong et al., 2020; Clutterbuck
et al, 2022; Gibson et al, 2018; Reedman et al, 2019; Ryan
et al, 2020; Scholtes et al, 2012) were short term, with an 8-
12-week follow-up, one study (Van Wely et al., 2014) had follow-ups
at 6 and 12 months, and one study (Verschuren et al., 2007) had
follow-ups at 4, 8 and 12 months. In all studies, the control group
received usual care, which incorporated regular pediatric physiother-
apy, occupational therapy and speech therapy in the community.
PEDro scores are detailed in Table 2.

3.2 | Characteristics of participants

In this systematic review, 384 children were included (195 interven-

tion group, 189 control group), mean age ranged from 6 to 19 years
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old. Out of a total of 384 participants (224 males and 160 females,
accounting for 58% males), four studies had almost equally repre-
sented sexes (Reedman et al., 2019; Ryan et al, 2020; Scholtes
et al, 2012; Van Wely et al., 2014), while one study (Armstrong
et al., 2020) had more females and another three studies (Clutterbuck
et al., 2022; Gibson et al., 2018; Verschuren et al., 2007) more male
participants. All studies recruited almost exclusively children with
spastic type of CP and in some studies (Clutterbuck et al., 2022;
Gibson et al, 2018; Reedman et al., 2019), other types of CP
(i.e. dystonia) were additionally included. Most studies (Gibson
et al, 2018; Reedman et al., 2019;Ryan et al., 2020; Van Wely
et al,, 2014) recruited children with GMFCS levels I-Ill, one study
(Armstrong et al., 2020) included children with GMFCS levels II-1V,
two studies included children with GMFCS levels | and Il (Clutterbuck
et al., 2022; Verschuren et al., 2007), and one study (Scholtes
et al., 2012) did not specify.

3.3 | Characteristics of interventions

A variety of therapeutic interventions was identified. Four studies
(Ryan et al., 2020;Scholtes et al., 2012; Van Wely et al, 2014;
Verschuren et al., 2007) applied interventions that target body func-
tion and structure, two studies (Armstrong et al., 2020; Gibson
et al., 2018) targeted activity, while another two studies (Clutterbuck
et al., 2022; Reedman et al., 2019) used participation-focused inter-
ventions. The detailed description of each included study and corre-

sponding interventions is available in Table S2.

3.4 | Characteristics of outcome measures

The included outcome measures also varied. Regarding participation,
four measures were used: PEM-CY (n = 3) (Armstrong et al., 2020;
Gibson et al, 2018; Reedman et al., 2019), Life-H (n = 2) (Ryan
et al, 2020; Van Wely et al., 2014), CAPE (n=3) (Scholtes
et al., 2012; Van Wely et al., 2014; Verschuren et al., 2007) and Cana-
dian Occupational Performance Measure (COPM) (n = 3) (Armstrong
et al., 2020; Clutterbuck et al., 2022; Reedman et al., 2019). Three

studies used more than one outcome measures for participation, that
is, PEM-CY together with COPM (Armstrong et al., 2020; Reedman
et al.,, 2019) and Life-H with CAPE (Van Wely et al., 2014). In align-
ment with fPRCs, only PEM-CY and CAPE measure attendance and
involvement (Resch et al., 2020). In all studies, participation outcome
measures were primary, with the exception of the study by Ryan
et al's study where it was a secondary outcome measure (Ryan
et al., 2020). When two participation outcome measures were used,
COPM was the primary and PEM-CY the secondary outcome
(Armstrong et al., 2020; Reedman et al., 2019), with the exception of
Van Wely et al. (2014) where this was not specified. All studies addi-
tionally assessed other primary or secondary outcomes, mostly related
to motor function. Detailed description of the outcome measures

used in each study is presented in the Supporting Information.

3.5 | Meta-analysis and the effect on participation
based on intervention and outcome measures

Overall, there was an improvement in participation for the interven-
tion groups compared to control groups at any environment, that is,
school, home, community, regardless of the intervention frequency,
intensity, diversity, enjoyment, involvement or the type of interven-
tion, that is, recreational, active physical, social, skill-based and self-
improvement. Eight studies were included in the meta-analysis. The
forest plot describing data synthesis of the studies showed a stan-
dardized mean difference (95% Cl) of 0.76 (0.1-1.42); Z = 2.27;
P=0.02, with very high heterogeneity Chi®=62.62, I?>=89%
(Figure 2). Although in a first glance it appears that interventions
favour participation, when looking closer, it becomes obvious that
only three studies actually produce this effect: Armstrong's, Clutter-
buck's and Reedman's. Given the high heterogeneity of the results,
we run a sensitivity analysis focused on the intervention applied.

In this review, included interventions targeted different ICF
domains, that is, Body Functions and Structures, Activities and Partici-
pation. Regarding the sensitivity analysis of the different interven-
tions, four studies targeted Body Function and Structure (Ryan
et al., 2020; Scholtes et al., 2012; Van Wely et al., 2014; Verschuren

et al., 2007). The sensitivity analysis showed that interventions

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random,95%Cl 1V, Random, 95% Cl
ARMSTRONG e 12 1 29 14 10 9.1% 3.03[1.70, 4.36] —
CLUTTERBUCK 66 3.21 29 18 147 25 127% 1.85[1.20, 2.49] =
GIBSON 238 1 21 2.8 1 22 13.0% 0.00 [-0.60, 0.60] & =
REEDMAN 75 173 18 379 226 19 12.1% 1.80[1.02, 2.57] =
RYAN 68 1.94 33 6.2 242 31 13.4% 0.27[-0.22, 0.76] ™
SCHOLTES 39.04 1328 26 31.14 136 25 13.1% 0.58[0.02, 1.14] =
VAN WELY 3 079 25 337 079 24 13.1% -0.46 [-1.03, 0.11] ™
VERSCHUREN 219 13 32 237 108 33 135% -0.15[-0.64, 0.34] =T
Total (95%Cl) 195 189 100.0% 0.76 [0.10, 1.42] &
Heterogeneity: Tau® = 0.77; Chi* = 62.62, df = 7 (P < 0.00001); I* = 89% _54 2 0 2 }'

Test for overall effect: Z = 2.27 (P = 0.02)

FIGURE 2

Favours [control] Favours [interv]

Forest plot of the effect of all types of interventions on Participation. Author name and outcome measure used:

Armstrong_COPM, Clutterbuck_COPM, Gibson_PEMCY, Reedman_COPM, Ryan_LIFE H, Scholtes_CAPE, Van Wely_ CAPE, Verschuren_CAPE.
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup A Mean SD Total Mean SD Total Weight IV,Random,95%Cl 1V, Random, 95%ClI
RYAN 68 1.94 33 62 242 31 26.2% 0.27 [-0.22, 0.76] T
SCHOLTES 39.04 13.28 26 31.14 136 25 23.8% 0.58 [0.02, 1.14] =
VAN WELY 3 079 25 337 079 24 235% -0.46 [-1.03, 0.11] =T
VERSCHUREN 219 13 32 237 1.08 33 265% -0.15[-0.64, 0.34] —=—
Total (95%Cl) 116 113 100.0% 0.06 [-0.37, 0.49] ?
Heterogeneity: Tau? = 0.12; Chi2 = 7.92, df = 3 (P = 0.05); I = 62% 2 1 1 t
Test for overall effect: Z = 0.28 (P = 0.78) Favours [control] Favours[interv]
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup B Mean SD Total Mean SD Total Weight IV,Random,95%CI 1V, Random, 95% CI
ARMSTRONG 24 07 1" 22 13 10 32.7% 0.19 [:0.67. 1.05j
GIBSON 238 1 21 2.8 1 22 67.3% 0.00 [-0.60, 0.60]
Total (95%Cl) 32 32 100.0% 0.06 [-0.43, 0.55]
Heterogeneity: Tau? = 0.00; Chi2=0.12, df = 1 (P = 0.73); 1= 0% 2 1 23 1
Test for overall effect: Z=0.24 (P = 0.81) Favours [control] Favours [interv]
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup C Mean SD Total Mean SD Total Weight IV,Random,95%ClI IV, Random, 95%ClI
CLUTTERBUCK 66 3.21 29 18 147 25 59.1% 1.85[1.20, 2.49] -
REEDMAN 75 173 18 3.79 2.26 19  40.9% 1.80[1.02, 2.57] -
Total (95%Cl) 47 44 100.0% 1.83 [1.33, 2.32] <&
Heterogeneity: Tau® = 0.00; Chi=0.01, df = 1 (P = 0.92); I?= 0% t t—t

Test for overall effect: Z = 7.21 (P < 0.00001)

FIGURE 3

20 igy, 2 M
Favours [control] Favours [interv]

Forest plot of the effect on Participation: sensitivity analysis focusing on interventions; subgroup. (a) Interventions targeting Body

Functions, subgroup. Author name and outcome measure used: Ryan_LIFE H, Scholtes_CAPE, Van Wely_ CAPE, Verschuren_CAPE.
(b) Interventions targeting Activities, subgroup. Author name and outcome measure used: Armstrong_COPM, Gibson_PEMCY. C: interventions
targeting Participation. Author name and outcome measure used: Clutterbuck_COPM, Reedman_COPM.

targeting Body Functions did not favour the intervention group; stan-
dardized mean difference (95% Cl) 0.06 (—0.37-0.49); Z = 0.28;
P =0.78, Chi®2=7.92, I>=62% (Figure 3a). Two studies targeted
Activities (Armstrong et al., 2020; Gibson et al., 2018), but again, sen-
sitivity analysis did not reach significance level; standardized mean dif-
ference (95% Cl) 0.06 (—0.43-0.55); Z = 0.24; P = 0.81, Chi® = 0.12,
? = 0% (Figure 3b). Finally, sensitivity analysis of two studies that tar-
geted Participation (Clutterbuck et al., 2022; Reedman et al., 2019)
significantly favoured the intervention group; standardized mean dif-
ference (95% CI) 1.83 (1.33-2.32); Z=7.21; P <0.00001,
Chi? = 0.01, I> = 0% (Figure 3).

4 | DISCUSSION

This systematic review and meta-analysis identified the effects of
therapeutic interventions on participation among children with CP
using eight RCTs with a total number of 384 patients. Overall, the
therapeutic interventions improved participation. However, during
the sensitivity analysis, it became evident that interventions targeting
participation directly had a notable influence on participation, whereas
those focusing on body functions, structures or activities did not yield
significant effects on participation.

In our review, all but two of the included studies used conven-
tional interventions that focus on improving mobility, such as cycling,
running training, resistance training, progressive resistance exercise,
physical activity and fitness training programme (Clutterbuck
et al, 2022; Reedman et al., 2019). Reedman et al. (2019) used a

participation-focused therapy targeting both activity limitations and
barriers to participation, and Clutterbuck et al. (2022) utilized an inter-
vention programme that targets specific gross motor activity training,
aspects of the environment (sport education, teamwork development)
and personal factors (confidence building) for specific sports. These
studies demonstrated statistically significant improvement in partici-
pation, which supports the enablement theory, that is, that the inter-
ventions that are tailored to influence participation rather than
improve muscle strength or muscle tone can indeed improve partici-
pation. At the same time, children that significantly improved certain
skills at the level of body functions and structures and/or activities
after intervention did not necessarily improved their participation.
According to the treatment theory (Whyte et al., 2014), the thera-
peutic goal should be the most proximal to the treatment target clini-
cal characteristic that, if changed, a functional significance is
indicated. This is probably the most efficient way to produce change
in a treatment target and support functional improvement. However,
in rehabilitation, the clinically significant aim is often remote from the
treatment target as defined by the treatment theory. It is usual prac-
tice to target a body structure or a functional deficit (i.e. impairment)
when our final target is to improve an activity or an aspect of partici-
pation that is influenced by the impairment. Still, in the case of
participation, the effectiveness of the intervention depends on several
other limitations in the physical and social environment of the child
that influence the different dimensions of participation, that is, atten-
dance, involvement, engagement, motivation, social connection and
preferences (Imms et al., 2017). These aspects are highly unlikely to

be influenced by interventions that target specific structures or
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impairments. On the other hand, understanding the relation among
clinical characteristics in order to predict if interventions can affect
the different dimensions of participation may be more efficient in
improving participation (Whyte, 2014).

Although previous systematic reviews also show that targeting
body structure and function is not an effective way to promote partic-
ipation, rehabilitation culture is still largely driven by the biomedical
model towards healing, that is, fixing a structure or improving a func-
tion (Wright et al., 2008). This is supported by an assumption that per-
forming an activity better or more skilfully will promote participation
to that specific activity. However, the question that arises is how
much the beneficiary, who is the child with CP, actually benefited
from this kind of intervention in real life. It is likely that these individ-
ual achievements cannot guarantee the successful participation of a
child with CP in life situations, and this aspect of life was rarely
assessed (Wright et al., 2008). In addition, affecting one specific body
function or structure, that is, strengthening a muscle, is easier to per-
form and monitor within a standard rehabilitation setting. Changing
several parameters in different settings requires intervention in many
different people and contexts. Thus, it is of great interest to consider
whether improving participation should be a completely different
approach, provided in a different setting by a group of experts that
target exclusively participation.

Following the ICF definition, the introduction of the ICF-CY and
particularly after the development of the fPRCs, participation is
addressed more globally. Development of appropriate tools to mea-
sure participation was followed. However, low or high participation
also depends on how much the individual feels comfortable participat-
ing, in specific activities, and how often. In addition, involvement,
although is apparently considered as one of the most important dimen-
sions of participation, it describes an internal state, that is, the experi-
ence of the person while attending (Imms et al., 2017). This leads into
challenges on observing and recording involvement, as this does not
require observable execution of an activity per se. Therefore, participa-
tion is perceived differently by different persons, and a tool cannot
easily consolidate all its perceptions, given that it encompasses various
dimensions of the underlying construct being measured.

In our systematic review, the studies that used COPM as an out-
come measure documented improvement in participation, compared
to controls. Two studies (Armstrong et al., 2020; Reedman
et al., 2019) that used COPM and PEM-CY as their outcomes did not
have similar results. Reedman et al. (2019) suggested that this can be
explained by the purpose of using PEM-CY. Specifically, PEM-CY
assesses also participation in activities that do not include physical
activities, and since the intervention in the study targeted
physical activities, it can be expected that this tool cannot
record relevant improvement. On the contrary, COPM asks the child
to select the activities of interest and report change in participation.
Thus, measurement tools that assess participation in more activities
and in different environments may have issues in detecting changes in
participation if this change happens in a few activities of choice.

The COPM is an individualized measure that identifies the five

more urgent problems and rates them according to the ability to

perform and the satisfaction with that performance. Although COPM
does not clearly refers to the concepts of attendance or involvement,
it practically allows the child to choose the activity of interest thus
increasing the probability of selecting a preferred activity in a specific
context in which the child eventually wishes to be involved. On the
other hand, COPM's structure and format cannot guarantee that
the selected goals target solely participation and not the activity,
unless the goals are extensively described for each child. Hence, we
have to be cautious in the interpretation of our results regarding
whether we exclusively address and measure participation.

One of the main findings of this work is that participation did not
improve with any type of therapeutic intervention but only when
intervention was specifically focused on it. Previous systematic
reviews that have investigated the effect of any type of intervention
on participation in children with any type of disability have similar
results (Adair et al., 2015; Bania et al., 2019; Reedman, Boyd, &
Sakzewski, 2017). There are several reasons for this. Studies included
in this meta-analysis were only RCTs, as they are the most reliable
design to assess the effectiveness of an intervention. Still, in the case
of participation and a parallel RCT design, it is almost impossible to
allocate children equally in control and experimental groups, since per-
sonal characteristic such as willingness, motivation, special interests
and temperament of each child cannot be assessed and measured.
Thus, there is an assumption that both groups included children that
shared common personality traits. In addition, it is likely that RCTs
cannot account for the context of an activity, which is a critical ele-
ment that influences involvement and consequently participation. A
cross-over RCT design, where the same group of children are assessed
before and after the interventions, could be more appropriate to
assess participation. In support of this, Gibson et al.'s (2018) study
showed that although there were no differences between groups,
there was a statistically significant difference when the assessment
was made within the intervention group.

Another important issue could be the duration of the interven-
tion. Most of the included studies were short term with duration from
8 to 12 weeks. Only Van Wely et al. (2014) and Verschuren et al.
(2007) applied intervention programmes for longer periods, that is,
6 and 8 months, respectively. Interestingly, Verschuren et al. reported
a significant improvement in participation at 8 months that did not last
beyond their second follow-up at 12 months. This finding may indi-
cate that longer periods of fitness exercising may be beneficial for the
time they are applied as they increase attendance and frequency of
participation in specific activities, but long-time participation in differ-
ent contexts requires more permanent changes that allow the children

to be involved in activities no matter how fit they are.

41 | Strengths and limitations

This systematic review included RCTs that presented a low risk of
bias, and only studies that included scales specifically designed to
measure participation were considered. Regarding the timing of

assessment, our meta-analysis used a follow-up of 8 weeks, because
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this was the most commonly referred follow-up time. Still longer stud-
ies for the intervention are needed. With regard to the limitations of
this work, the number of studies and the sample sizes were small.
Although the lack of blinding of both subjects and investigators is
inevitable in many cases, blinding could have been applied in the anal-
ysis stage. Finally, there was also a variety of interventions and out-
come measures used in a non-homogeneous patient group of
children, regarding the CP severity. Future studies should have a well-
described patient group with similarities if possible or use a cross-over

design.

5 | CONCLUSION

Participation is integral to the daily lives of children. After the
implementation of ICF, studies have started to investigate the effect
of various interventions on participation. This systematic review and
meta-analysis show that interventions that are designed to primarily
improve the child's motor function do not necessarily improve partici-
pation. Conversely, interventions that primarily address barriers to
participation across several ICF domains have a more substantial
impact on enhancing participation.

In addition, RCTs may not be the most suitable study designs to
measure changes in participation as they fail to incorporate children's
personal factors, such as willingness, motivation, special interests,
temperament and the environment or the context that have an effect
on participation. Finally, appropriate outcome measures that take into
account the child's preferences and choices, such as COPM, are likely
more adept at comprehensively capturing participation. To fully
understand the participation restrictions of children with CP and
explore ways to overcome them, more studies are needed, focusing
mainly on participation and with carefully selected and responsive

outcome measures.
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