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ABSTRACT

Purpose: The aim of this review was to examine the efficacy of dance interventions for individuals
with cerebral palsy (CP), measured at any level of the International Classification of Functioning,
Disability and Health (ICF).

Methods: A systematic review and meta-analysis was conducted using the Preferred Reporting Items KEYWORDS
for Systematic Reviews and Meta-Analyses (PRISMA). A comprehensive search of peer-reviewed articles Cerebral palsy;
was performed using six electronic databases. dance;

art therapy;
music and movement

Results: Fourteen studies were included in this review, nine of which were also included in the
meta-analysis. The meta-analyses yielded a large overall effect for cognitive, motor, and social-emotional
function outcomes, with a high degree of heterogeneity between outcome effects, attributable to
differences in study design.

Conclusion: Although recent studies provide support for the acceptance and efficacy of dance
interventions for people with CP, the systematic review revealed significant limitations in study design
(only 2 randomised control trials). High-quality research that measures outcomes across all dimensions
of the ICF, and particularly at the level of participation, are needed to improve the level of empirical
support for dance-based interventions.

> IMPLICATIONS FOR REHABILITATION

« Movement- and step-based dance practice for cerebral palsy have a positive impact on walking/
gait, balance/postural control, and range of motion.

Dance programs should move beyond a traditional focus on body structure and function, placing
participation at the forefront of the program.

Rehabilitation professionals should consider forming partnerships with stakeholders, addressing
their goals, experiences, and challenges, with dance as a feasible and important option for
participation-based practice.

variety of settings, including at home, within the community, and
at school [7,9].

Through the creation of safe and inclusive spaces, arts-based
therapies like performing arts (drama, music, and dance), can play
an important role in the lives and well-being of people with CP
[10]. Dance is a physical and art-based activity that has benefits
across social, cultural, emotional, and physical domains [11]. For
people with a health condition such as CP, it also provides a
unique opportunity for rehabilitation [12]. Dance and movement
to music require the performer to prepare and execute a sequence

Introduction

Cerebral palsy (CP) is one of the most common physical disabilities
in childhood, with an overall birth prevalence of approximately
2 per 1,000 live births globally [1], and a prevalence of 1 in 700
in Australia [2]. The postural and motor dysfunction associated
with CP are commonly accompanied by cognitive, sensory, and
behavioural impairments [3]. CP is caused by a non-progressive
disturbance that occurs in the developing brain, during the pre/
peri or post-neonatal period [4,5]. Although the brain lesion is

non-progressive, over time, secondary implications of motor
impairments together with cognitive and behavioural problems
can lead to children with CP becoming increasingly sedentary
with reduced engagement and participation in physical, social,
recreational, and cultural activities [6,7]. Indeed, these children
tend to have lower levels of participation in a narrower range of
activities than typically developing children [8], evident across a

of functional movements, a form of perceptual-motor coordination
that can excite motor neurons and train neuromuscular activation
patterns for rehabilitative benefits [13,14]. Dance fosters neuro-
plasticity and provides insights into the neural systems responsible
for integrating sensory and motor experiences [13].

The American Dance Therapy Association recommends that
dance should be used as a movement therapy for children and
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adults [15]. Dance has been shown to enhance motor, cognitive
and psychosocial functioning in a range of neurological conditions
including Parkinson’s disease, intellectual disability, autism spec-
trum disorder, Down syndrome, and cerebral palsy [11,16,17]. By
incorporating physical, cognitive and social domains into a single
activity, dance can positively influence neuromusculoskeletal, car-
diorespiratory, and sensorimotor functions in people with CP, as
well as memory and aesthetic expression [18]. In addition, par-
ticipation in community dance programs and public dance per-
formances has been associated with the positive development of
self-confidence, self-image, self-esteem, and self-worth, along with
increased participation in physical and social activities among
people with CP [19,20]. These therapeutic benefits of dance span
different aspects of health and education by engaging the par-
ticipant in the process of creating and learning the performance
[12,21].

The International Classification of Functioning, Disability and
Health (ICF) [22] highlights the reciprocal relationships between
the health condition (defined by its three core components of body
structure and function, activity and participation), personal factors
and environmental factors [23]. Therefore, the framework is a
multi-dimensional model that illustrates the bi-directional relation-
ships among these different facets and how their interaction defines
an individual’s level of functioning [24,25]. Through the lens of the
ICF, many elements and attributes of the dance intervention have
the potential to effect changes across all levels of the ICF [23,26].
For example, during the dance performance, people with CP are
encouraged to take controlled risks by creating new movements,
a process that supports: the development of motor control and
fitness (body function); motor skill development and self-directed
choreography (activity & participation); and participation in the
dance performance itself (activity & participation) [16,27].

Recent systematic reviews of the dance intervention literature
suggest dance has positive effects on changes in body functions,
such as mobility and transfer [3,18]. However, there is an increas-
ing awareness of the importance of participation in health and
wellbeing and an increasing number of empirical studies demon-
strating participation-focused interventions improved body struc-
ture and function [28,29]. To date, dance interventions have
primarily focused on body structure and function [3,11,18].
Although the ICF includes contextual factors that influence Body
Structure and Function (BS&F), it fails to fully capture the construct
of participation (which includes both attendance and involvement
aspects), and associated person-related factors like self-concept,
self-efficacy and self-determination [3,23]. To clearly understand
the efficacy of dance interventions across all domains of the ICF
particularly participation, the Family of Participation-Related
Constructs (fPRC) framework will help to provide a broader under-
standing of participation and its related concepts, including, but
not limited to activity competence, self-concept, self-efficacy, and
social participation [3,28].

The fPRC is an ecological framework that extends the notion
of participation and the intrinsic and extrinsic factors that influ-
ence the life outcomes of people with a disability [25,30]. In the
fPRC, the two core components of participation are attendance,
which can be defined as being present at the activity and mea-
sured as frequency, and involvement, which includes intrinsic
elements such as the social connection, engagement and moti-
vation of the individual, measured subjectively [25,31]. Indeed, to
understand and measure the level of involvement, it is necessary
to take into consideration the contextual element of the activity
and the internal motivations of the individual [32]. In the context
of an intervention for someone with a disability like CP,

participation in a community-based activity can be the means by
which health and well-being outcomes are achieved (aka partic-
ipation as a means). Alternately, interventions can also be designed
and implemented in a more controlled clinical or educational
setting but have as their objective an improvement in participa-
tion (aka participation as an end).

In an art context, participation as a means can be a
community-based program that results in long-term benefits for
self-efficacy and self-competence [23]. Participation in artistic
activities, like dance, can provide a motivating and inclusive envi-
ronment, with ongoing opportunities for creative expression [3].
For Schlebusch et al. [31], participation can be investigated as an
independent variable (as a process), or as an outcome (dependent
variable). Therefore, to further understand the effects of dance
interventions on participation, the authors grouped the activity
outcomes (basic motor skill) in the motor function subgroup and
used the fPRC framework to provide a more specific understanding
of participation and its intrinsic and extrinsic factors.

Furthermore, there is a lack of evidence supporting the potential
suitability of dance as a therapeutic resource in relation to participa-
tion outcomes [33]. Clinical trials and systematic reviews are needed
to increase the understanding of the effects of dance intervention
across the domains of the ICF and allow replication of the intervention
in the heterogeneous clinical presentations of CP and diverse levels
of GMFCS, MACS and CFCS [34,35]. The primary aim of the systematic
review presented here was to examine the effectiveness of
dance-related interventions reported in the literature for children and
adults with cerebral palsy, measured at any level of the ICF, but with
a focus on the core components of participation and person-related
factors that influence participation.

Method

The protocol for this systematic review was developed a priori
and registered with the International Prospective Register of
Systematic Reviews — PROSPERO (Record ID: CRD42021246272).
The review was conducted according to Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Figure 1) [36].

Search strategy

A systematic search of the literature was conducted on 18 January
2023, using the following databases: CINAHL; Embase; PubMed;
PsycInfo; Scopus; and Web of Science. Search terms were (“Cerebral
Palsy”) AND (Danc* OR “Art Therapy” OR “Music and Movement”).
One member of the research team (ED) performed the initial
database search for potentially relevant papers, with search terms
cross-checked with other members of the authorship team. After
the initial search, titles and abstracts of articles retrieved were
exported to the Covidence Systematic Review Software (Veritas
Health Innovation, Melbourne, Australia) [37] to facilitate title/
abstract and then full-text screening. The titles/abstracts and full
texts were independently screened against the predefined inclu-
sion and exclusion criteria by two reviewers: the lead author (ED)
and one other member of the research team (PHW, MHC, LM,
TBM). Any discrepancies related to the inclusion of studies were
resolved through discussion, and if consensus was not reached,
a third author provided adjudication. Full-text articles that met
the criteria were retrieved and subjected to quality assessment
and data extraction.



Figure 1. PRISMA flow diagram.

Inclusion and exclusion criteria

Studies were included if they met the following criteria: (1)
full-text article, published in English, in a peer-reviewed journal;
(2) any year of publication; (3) a dance intervention was evaluated;
(4) participants had a formal diagnosis of CP, and were of any
age or level of Gross Motor Function Classification System (GMFCS),
symptom distribution (unilateral or bilateral) or motor subtype
(spastic, dyskinetic or ataxic); (5) reported any outcome measures,
including changes in body structure, body function, activities and
participation, and psychosocial functioning for the people with
CP participating in a dance intervention. Studies of dance inter-
ventions were excluded if no outcome measure was reported.

Quality appraisal

The methodological reporting quality of full-text papers was
assessed by the primary author (ED) using a 16-item modified
version of the Critical Appraisal Skills Programme (CASP) that
captured case-control, cohort, and randomised controlled trials
[3]. The CASP checklists do not recommend a scoring system,
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therefore, the risk of bias for each of the 16 individual items was
assessed on each quality as: (i) ‘Low’ indicating the item was
clearly described; (ii) ‘High" indicating the item was not clearly
reported, and (iii) ‘Unclear’ if insufficient information was provided
to determine the quality of the study [3]. To allow for the inclusion
of case studies, the Joanna Briggs Institute (JBI) Appraisal Checklist
for Case Reports [38] was used to assess the methodological
quality of each of the eight items as (i) ‘Yes’ indicating that the
item was described, (ii) ‘No’ when the item was not reported, and
(iiif) ‘Unclear’ if insufficient information was provided [39]. Items
that were not applicable to the study being appraised, were iden-
tified as “not applicable”.

Outcome measures and subgroups

For the meta-analysis outcome measures were entered into five
subgroups: (i) cognitive function, (ii) motor function, (iii) social
and emotional function, (iv) engagement, and (v) metabolism.
Cognitive functions subgroup concerns cognitive operations
that are necessary to perform tasks of varying complexity [11,40],
and include executive functions (working memory, inhibition and
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executive attention), as well as higher-order planning and organ-
isation skills (rhythmic reproduction), sustained attention, and
learning [33,41,42].

The motor function subgroup captures changes in balance
(i.e.., dynamic and static balance); postural control (e.g., deviations
in centre of force (COF), limits of stability (LOS)); motor control;
gait; strength; and range of motion (ROM) [12,20,41-44]. Due to
the limited number of studies and small sample sizes the activity
outcomes (basic motor skill), such as mobility and transfer and
self-care, were grouped in the motor function subgroup [12,33,42]

The social and emotional function subgroup includes (i) body
image (awareness of identity moderator); (ii) social/interpersonal
factors (e.g., social problems; relationship issues); (ii) psychological
factors (like anxiety, somatic complaints, and depression), and (iii)
behavioural difficulties (e.g., aggression, internalizing problems,
etc.) [6,12,33].

Participation outcomes, as dependent variables, such as sport
and physical activity outcomes, community activities, household
responsibilities and day-to-day work/school, were listed under the
subgroup and moderator “Engagement” [6,33,41].

The metabolism subgroup clustered changes in body weight,
aerobic fitness, haematological functions, and metabolic functions
[45,46].

Data extraction

A customised data extraction tool using an Excel (MicroSoft Inc.)
worksheet was designed for data extraction. Data were extracted
by the first author (ED) and included: participant characteristics
(age, CP subtype, and GMFCS level); details of the intervention
(dance style, intervention protocol, number of training sessions,
number of hours in intervention); type of outcome measured;
measurement tools; and the study outcomes, when available,
means, standard deviations (SD) and sample sizes were extracted,
for pre- and post-interventions.

Furthermore, outcomes measured were mapped across the
domains of ICF, by the first author (ED). The linking process
involved assigning codes of the ICF domains of “Body Structure
and Function” and “Activities and Participation”, and any discrep-
ancies related to the coding were resolved through discussion
with one other member of the research team (PHW, MHC, LM,
TBM), if consensus was not reached, a third author provided
adjudication.

Family of participation-related constructs

In addition to mapping outcomes across the domains of the ICF,
to further understand participation in dance programs, the two
core components of participation (attendance and involvement)
were extracted together with the related person-related concepts
of activity competence, sense of self, and preferences using the
family of participation-related constructs (fPRC) framework [25,30].

Statistical analysis

Study analyses were conducted using R version 4.0.5 [47]. Standard
error (SE) values were converted to SD, where necessary [48].
Hedges' g effect sizes were used to quantify the magnitude of
the difference between groups, calculated on the basis of pre-post
changes in mean and SD using the ‘esc’ package [48]. The pre-post
changes in SD were imputed, with a correlation coefficient 0.5
used when this data was not reported [49]. For studies where

mean and SD were not reported, the effect size was estimated
using the pre-post change p-value and sample size, calculated by
the ‘compute.es’ package [50]. Effect sizes were calculated such
that positive values indicated better performance post-intervention.

Multi-level random-effects meta-analysis, which is preferred
when multiple effect sizes are drawn from individual studies, was
performed using the ‘metafor’ package [51]. This approach allows
the inclusion of each individual effect size in the calculation of
aggregate measures while accounting for the non-independence
of effect sizes [52,53]. The multi-level approach also provides
estimates of heterogeneity within comparison effect sizes (i.e..,
level 2), and between studies (i.e.., level 3) [53]. Heterogeneity
was evaluated with the P statistic, with greater than 75% repre-
senting considerable heterogeneity [52,54,55]. The ‘dmetar’ pack-
age was used to calculate P [56]. The Hartung-Knapp-Sidik-Jonkman
method was applied to estimate the variance of pooled effects
as it outperforms other methods when there are few studies or
substantial heterogeneity [57,58].

To compare the effectiveness of the dance interventions on
all outcomes, each outcome measure was entered as a moderator.
A separate subgroup meta-analyses were run for cognitive/mental
function, motor function, and social and emotional function. The
magnitude of each combined estimate was interpreted according
to Cohen [59]. Furthermore, 95% confidence intervals (Cl) were
derived for all combined effect sizes to determine significance,
which was indicated when the C/ did not cross zero [5,52].

Moderator analysis

To explore high heterogeneity and to provide more detailed rec-
ommendations for dance programs, moderator analyses were run,
including such factors as study design, study sample size, partic-
ipant ability to ambulate, intervention dose, intervention intensity,
and dance type.

The intervention dose was calculated as the total duration of
dance interventions in minutes. Intervention intensity was calcu-
lated as the minutes of dance interventions per week. Dance
types were based on two broader dance classifications: (1)
Movement-based dance styles focused on spontaneous and
self-willed movements impacting the exploration and transforma-
tion of the sense of self, and (2) Step-based dance including dance
styles with specific pre-planned steps and techniques [60-62].

Results
Search results

A total of 273 potentially relevant articles were identified from
the search strategy. After duplicates (n=124) were removed, the
titles and abstracts of 149 articles were screened for eligibility.
Of these articles, 29 met inclusion criteria based on title and
abstract, one record could not be retrieved and 28 were retrieved
for full-text review. Twelve articles were excluded for the following
reasons: no outcome measure was described (n=4); written in a
language other than English (n=2); the full text was not available
in a peer-reviewed journal (n=2); no dance intervention was
included (n=4). The search results and screening process are:

Characteristics of included studies

The included 16 studies were published between 1989 and 2022.
Six studies were conducted in the USA [15,26,35,41,43,63], three
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Figure 2. Methodological quality assessment of case-control, pilots, and randomised controlled trials on a dance intervention for people with CP using the Modified

CASP scale.

Figure 3. Methodological quality assessment of case studies on a dance intervention for people with CP using the JBI critical appraisal checklist for case reports.

in Brazil [6,33,44], two in Japan [45,46] and Korea [12,20], and
one each from Spain [64], Ukraine [65], and Canada [42]. Study
design varied and included 4 case studies [15,35,63,64], 7 pre- and
post-intervention designs [12,20,41,42,45,46,65], 3 pilot studies (of
which two were clinical trials; one exploratory) [6,26,43], and 2
RCTs [33,44].

Level and quality of evidence

The methodological quality scores of the articles reviewed are
displayed in Figures 2 and 3. Of the 16 included studies, 12 were
assessed using the modified CASP scale (Figure 2) and four used
the JBI Appraisal Checklist for Case Reports (Figure 3). Seven
studies did not adequately control for confounding factors: three
studies ensured random allocation of participants [33, 44], how-
ever, one did not provide sufficient information to determine how

random allocation occurred [43]. Lakes, et al. [41] used regression
models, due to the lack of an available control group, and
Cherriere, et al. [42] considered the heterogeneity of the sample
and the absence of a control group by using the tip pinch
strength task as a control measure and a double baseline.

The majority of the studies were shown to have weak meth-
odological reporting quality. While many studies reported a small
sample size as a weakness, only two studies clearly reported a
power calculation [33,44]. The studies with the lowest risk of bias
were the two conducted by Teixeira-Machado [33,44], which were
both RCTs. However, only one of these studies reported assessor
blinding [44]. The studies by Lopez-Ortiz, et al. [26] and Korobko,
et al. [65] presented the highest risk of bias, although those were
exploratory and observational study designs, for Lopez-Ortiz, et al.
[26] the qualitative nature of the interview and the lack of follow
up were weaknesses for the study. Group data analysis was pre-
sented in 10 studies, and was adequate for meta-analysis. Only
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Table 1. Summary of studies characteristics and proposed ICF codes.

Dance
group Intervention Intervention
References Study design Participants size Dance style Description of the dance protocol Dance performance frequency total sessions
Cherriere, et al. Pre-post CP; GMFCS | - lIl; 10 Contemporary,  10-mins warm-up Dance performance 60 mins 20
[42] mean age 14y jazz, break  Dance practice presented to the sessions/
1mo; n=10 dance, and  5-mins cool-down families and two times
tap members of the per week
rehabilitation
centre
Joung, et al. [12]  Pre-post CP; GMFCS I -1I; 10 Creative Dance Divided in three stages: Dance performance 120 mins 24
mean age 18y (CD) Play stage at the Bundang sessions/
5mo; n=10 Move stage Hospital two times
Dance stage per week
Joung, et al. [20]  Pre-post CP; GMFCS I -1I; 10 Creative Dance Divided in three stages: Performance on an 90 mins 24
30-54y; n=10 (CD) Sensory awareness (static) open stage at sessions/
Dynamic sequential movement (dynamic) the Bundang two times
Create a dance piece (static Hospital per week

Korobko, et al. [65] Pre-post
(Pedagogical
observation)

Lakes, et al. [41] Pre-post

Lasseter, et al. [63] Case Study

Lopez-Ortiz, et al.
[26]

Pilot Exploratory
study

motions + dynamic sequential
movement patterns)

CP; GMFCS LIV, 5 Creative Dance

Spastic (CD) stages:
tetraparesis; Initial - learning movements of dance and
12-14y; n=5 acquaintance with the music
Basic — profound study of dance elements,
their combination with music
Final - consolidation and improvement of
dance performance.

CP; spastic; 8 Therapeutic Typical ballet classes including warm-up,
Diplegic and ballet stretching, barre exercises, and centre
hemiplegic; intervention floor exercises with reverence to finish
9-14y; n=8 each class.

Relaxation and warm-up
Review of previously skilled learned
Performance rehearsal

CP; age 12y; n=1 1 Not reported

CP; GMFCS | - IV; 16 Classical ballet  Classical ballet exercises - conditioning

n=16; Parents; training exercises with progressive level of
n=16; difficulty
Therapists;

n=13

Included Physical and Social vectors in three Participation of the 30-40 mins

dance group in sessions/
the cultural two times
events of the per week.

school and the
town.

Class demonstration 60 mins

for parents and sessions/
members of the three times
community per week

Performed two 60 mins
varied routines sessions/
to parents, two times
therapist, and per week
clinic employees

Eight children Once a week

performed in a
formal recital.

Not reported

5-8
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Total dose of
intervention

(min) Outcomes Evaluation methods Results ICF (proposed code)
1200 Balance Pediatric Balance Scale (PBS) Improved balance (PBS static and dynamic sub-score and ~ d4103-d4106, d4153, d4154, d4200,
PBS total score, p <0.05). d4452
Static balance Force platform: Max amplitude and No significant change was observed on the centre of force b755, b760
speed of the centre of force amplitude and speed, for static balance test.
displacements.
Limits of stability Pediatric Reach Test (PRT) Improved maximal reach position and displacement of the d4106, d4452
centre of force, p <0.05.
Gait 10-meter walking test (10MWT) No significant change was found on the walking test. b770
Rhythmic reproduction 21 Rhythmic structures reproduction Significant improvement in rhythm reproduction, p<0.05.  b176
Attention Test of Everyday Attention for Children: ~ No significant change on the two attention scores. b1400-b403
Score! and Score DT
2880 Gait 10-camera Vicon Motion Analysis System Changes in spatiotemporal gait parameters (opposite foot b770, b710

off, first double limb support time, single limb support
time, step length, cadence, and walking speed,

p<0.05).
Lower limb Range of Pelvis, Knee, and Ankle ROM in sagittal  Increase in right hip and ankle ROM, p <0.05. b7100
Motion (ROM) plane using 16-marker arrangement.
Gross Motor Function GMFM-88: D (standing) and E (walking,  Positive changes on dimension D and E, p <0.05. d410-d429, d4302, d4351,
running, and jumping). d451, d455
Body Image Body Cathexis Scale (BCS) Improved BCS score, p=0.005. b1801
2160 Balance Berg Balance Scale (BBS) Improved BBS score on pre- post-, and at 3 months b755, b760, d4103, d4104, d4105,
follow-up (p <0.005) d4106, d4452
Activities-specific Balance Confidence Significant improvements on K-ABC after intervention d4105, d4106, d4452,
Scale (K-ABC) (p<0.008) and at the 3months follow-up (p <0.008). d4502, d4551, d460
Static balance Gaitview AFA-50 (CoP EO and EC) Improved CoP-EO p<0.047 (pre- post-) and p <0.022 b755, b760
(follow-up). No significant difference on CoP-EC.
Gait Time up and go (TUG) Improved gait (TUG pre- post- p<0.037), and at the b770, d4103, d4104
3months follow-up (p <0.015).
Dynamic Gait Index (DGI) Improved DGI (pre- post- p<0.005), and at the b770, d4551, d450, d455
three-month follow-up (p <0.007).
ADL's Modified Barthel index (K-MBI) There was no significant difference in K-MBI score. b144, b147, b760, d159, d369, d450,
d455, d510-d550
Not reported ICF Structures and GMFCS; MACS; Modified Ashworth scale  No changes in pre- post- assessments. b147, b735, b755, b760, d440, d450
functions
ICF Activity and Observation Increased engagement in community activities. Two d440, d550, d560, d710, d920
participation participants reported improved fine hand use.
ICF Environmental Observation Improved independent mobility within the classroom and ~ d460, d465, e120
factors buildings.
Emotional sphere Survey Increased interest in self-care, self-confidence, sense of d177, d350, d520, d710, d750
community, and diligence
Hand Function The Box and Block Test Improved hand and arm function. d440, d445
Mobility 10 meters walking test (10MWT) Improved mobility using the wheelchair and walkers. d465
1080 Body composition Dual X-ray Absorptiometry (DXA) No significant change on percent body fat or bone s7700
density.
Muscle strength Jamar handgrip dynamometer No significant change, four participants showed a trend to b7300
improve hand grip.
Habitual physical activity Activity monitors (min/day) No significant change in habitual physical activity after the d2303
intervention.
Gait GAITRite system A significant change in pre, post and follow-up, p<0.05.  b770, b710
Motor control functions  Selective control assessment of lower No significant changes in selective control, however, b760, b470
extremity (SCALE) changes were noticed in individual participants.
Executive functioning Hearts and flowers tasks Significant changes in accuracy, and response time, b1400, b1401, b1443, d160, d220
p<0.05.
1080 Motor Proficiency Saretzky test of motor proficiency Increase of 12 credited months in motor proficiency. d440, d445, d450, d4552
Self-Concept Self-concept inventory No difference between pre and post-test. b1800, b1801
Self-Esteem Coopersmith self-esteem inventory Coopersmith suggests a positive change in feelings about  b1800, b1801
self, school, and social situations.
Not reported Participants’ perceptions  Surveys based on the LIFE-H (questions ~ The children expressed a desire for more classes, d135, d155, d835, d9100, d9202
of the therapeutic created to investigate specific aspects enjoyment, interest in participation in a school group,
benefit of the dance of the dance class). interest in watching a dance show, and new interest in
program attending an art show, p <0.05.

(Continued)
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Table 1. (Continued)

Dance
group Intervention  Intervention
References Study design Participants size Dance style Description of the dance protocol Dance performance frequency total sessions
Lopez-Ortiz, et al.  Case Control CP; GMFCS Il - IV; 5 Targeted dance Principles of classical ballet for postural Dance class 60 mins 12
[43] 7-15y; n=11 class (TDC) control, trunk stabilization, balance, and presentation at sessions/
movement control of individual joints. the school three times
theatre. per week
Owens and Case Study CP; GMFCS I 1 Informal Dance 10 min warm-up Not reported 60 mins 32
Silkwood- spastic; Intervention  45min DI sessions/
Sherer [35] quadriplegic (ID1) 5min cool-down two times
age 15y; n=1 per week
Moran Pascual, Case Study CP; age 12y; n=1 1 Ballet session Not reported Not reported Weekly Not reported
et al. [64]
Stribling and Case Study CP; GMFCS I 1 Creative Dance  Creative dance methods and the BrainDance Choreographed 60 mins 16
Christy [15] spastic; (CD) movement sequences. Each dance class performance for sessions/
triplegic age started in supine with a series of CD’s friends and two times
1y, n=1 movements on the floor, followed by family. per week
standing exercises.
Teixeira-Machado,  Randomized CP; GMFCS Il -V; 13 Based on Four sets with eight repetitions: Not reported 60 mins 24
et al. [33] Controlled Trial age 15-29y; Feldenkrais, (1) ROM sessions/
n=26 Horton, (2) coordination two times
Graham, and (3) body image and environment per week
Laban/ (4) skill and agility
Bartenieff
concepts
Teixeira-Machado ~ Randomized CP; GMFCS Il - V; 13 Técnica Aplicada Four sets with eight repetitions: Dance school show 60 mins 24
and DeSantana Controlled Trial age 15-29y; Lavinia (1) ROM in the theatre sessions/
[44] n=27 Teixeira (2) coordination two times
[TALT] (3) body image and environment per week
(4) skill and agility
Terada, et al. [45]  Pre-post CP; GMFCS V; 6 Wheelchair Not reported Not reported 6-15 mins Not reported
mean age 50y dance (Waltz sessions/
7mo; n=6 and lJive) two times
per week or
more
Terada, et al. [46]  Pre-post CP; GMFCS V; 6 Wheelchair Not reported Not reported 6-15 mins Not reported
mean age 50y dance (Waltz sessions/
7mo; n=6 and lJive) two times
per week or
more
Withers, et al. [6]  Case Control CP; GMFCS I -1I; 9 Adapted Group warm-up, overall stretching, Dance performance 60 mins session/ Mean
Diplegic and hip-hop choreographic composition, and named: Onde one time per sessions
hemiplegic; dance improvisation, and relaxing. estd o amor? At week 20.8

mean age 12y
9mo; n=18

Londrina Theatre
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Total dose of
intervention

(min) Outcomes Evaluation methods Results ICF (proposed code)
720 Balance Pediatric Balance Scale (PBS) Improved balance pre- post-, and at one-month follow-up  d4103-d4106, d4153, d4154, d4200,
p<0.05. The same was not observed with the control d4452
group.
Upper body function Quality of Upper Extremity Skill Test QUEST did not d440, d445
(QUEST) show statistical differences in either group.
1920 Weight classification BMI & Waist Circumference BMI did not change. Waist circumference decreased 0.5 b530
inches.
Gait 6MWT Distance walked and walking speed improved. d4501
Functional Gait Assessment (FGA) An 8-point increase on FGA. b770, d4551, d450, d455
Time Up and Down Stairs (TUDS) TUDS improved by 4.14s. b770, d4103, d4104, d4551
Balance Activities-specific Balance Confidence Self-confidence ratings improved. d4105, d4106, d4452,

Not reported

960

1440

1440

Not reported

Not reported

1200

Full port de bras forward

(ROM)
Postural Control

Balance

ADLs

ICF body function,
activity and

participation domains

Lower body Range of
Motion (ROM)

Oxygen pulse (O,P)

Albumin (Alb) &
Haemoglobin (Hb)

Body weight

Body mass

Estimated energy
consumption

Estimated calorie
consumption

Quality of Life (QOL)

Biopsychosocial profile

(ABC)

Community Balance and Mobility Scale

(CB&M)
Photogrammetry

Sensory organization test (SOT)

Limits of stability test (LOS)
Motor control test (MCT)

Adaptation test (ADT)

Functional independence measure (FIM)

WHODAS

Sanny® pendular fleximeter

VO2 divided by HR

Medical check-up records

Weight scale for lying patients
Body Mass Index (BMI)
Oxygen uptake (VO2) data
Oxygen uptake (VO2) data

Pediatric outcomes data collection
instrument

Child behavior checklist

There was a 2-point decrease in CB&M score.
Positive impact in ROM reported.

Better centre of gravity alignment.

Better centre of pressure control.

Average reaction time improved, more symmetric use of
lower limbs.

Able to complete the test after intervention.

Improved independence function, p=0.004. Greater
improvements when compared with control group,
p<0.05.

Improved WHODAS p=0.001. Greater improvements when
compared with the control group, p=0.0002.

Improved ROM in all axes p <0.05. Intergroup comparison,
DG showed improvement in all axes of motion, except
for hip left flexion (with the knee extended) and

hip right extension.

0,P during waltz significantly increased compared with
rest at 6 months of intervention (p=0.026) and
12months (p<0.001)

0,P during jive significantly increased compared with rest
at 3, 6 and 12months of intervention (p=0.001;
p=0.026; p=0.003).

No statically significance changes within the normal range

No statically significance changes
No statically significance changes
No statically significance changes

No statically significance changes

Improved transfer, mobility, global function and symptoms,
sporting, and physical function, when compared with
the control group, p <0,05

Reduced symptoms of anxious/depressed (p=0.03),
aggressive behaviour (p=0.01), externalizing problems
(p=0.00), and total problems (p=0.01)

d4502, d4551, d460
d4101, d4106, d4500, d4551- d4553

b710

b755, b760

b755, b760, d4106

b144, b147, b760, d159, d369, d450,
d455, d510-d550

d159, d415, d450, d455, d649,
d779-d799, d910

b7100

b4301, b4551

b430

b530
b530
b540
b540

b760, b147, d420, d450, d455,
d9201

b152, d720
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one of the pilot studies did not report pre-post outcomes address-
ing the effect of the dance intervention [26].

Four studies were case studies, assessed using the JBI Appraisal
Checklist for Case Reports. All four studies did not identify possible
adverse or unanticipated events for the dance intervention.
Stribling and Christy [15] and Owens and Silkwood-Sherer [35]
presented the lowest risk of bias. In contrast, the study by Moran
Pascual, et al. [64], presented the highest risk of bias among the
case studies.

Participant characteristics

The demographics and levels of severity of the participants in each
study are shown in cc. In total, 147 participants were included,
ranging from 1 to 27 participants per study. Three studies included
adults with CP, three included adolescents and adults, and nine
included children and youths with CP. The age of the participants
varied, with the mean age for the dance groups ranging from
12years 9months to 54years old. Only one study did not report
the age range of the participants [26]. The level of motor function
was assessed in participants using the GMFCS (ranging from | to
V) in 81.25% of the studies, however, three did not report the
GMFCS level for their participants [41,63,64]. The participants’ motor
subtypes also varied across studies and included spastic to ataxic
and dyskinetic CP. Reported distributions included diplegia, hemi-
plegia to quadriplegia. The paper by Lopez-Ortiz, et al. [26] reported
16 children with GMFCS levels ranging from | to V but did not
detail the level of motor function of each participant. Eight studies
only had participants that were able to walk (GMFCS Level | and
II), and six studies included people with CP who were able to
ambulate and people who needed a mobility device/wheelchair.
Two studies only included participants transported in wheelchair
in all settings (GMFCS Level V) [45,46].

Dance intervention and outcome measures

The range of dance interventions and protocol descriptions are
also reported in Table 1. Although most studies involved inter-
disciplinary research teams, only six reported the dance interven-
tion being carried out by people experienced in teaching dance
intervention [6,12,15,20,41,42]. Nine studies conducted the dance
intervention in community settings, four in dance studios
[15,33,41,64], and five in community centres, school gymnasiums
or halls [6,43,45,46]. The intervention frequency varied from at
least 6 to 15min twice weekly, to one 2-h session twice weekly
[12,45,46]. The minimal total dose of intervention reported was
720 min, and the maximal dose reported was 2880 min [12,43].
Five studies did not report the total dose of their intervention
[26,45,46,64,65]. Nine studies reported holding a dance perfor-
mance or presentation following the intervention period
[6,12,20,26, 42-44,63,65].

Creative dance (CD), ballet training, informal dance, and
hip-hop were among the dance styles used for the interventions.
Joung et al. [12] described the CD intervention framework used
for people with CP who were able to walk, with a detailed descrip-
tion of each stage (Play, Move and Dance), to support the repli-
cation of the intervention. Teixeira-Machado and DeSantana [44]
developed a dance protocol called Técnica Aplicada Lavinia Teixeira
[TALT], based on Feldenkrais, Horton, Graham, and Laban/Bartenieff
concepts. Their protocol followed four sets with eight repetitions
for each procedure: (1) global range of motion; (2) motor coor-
dination; (3) body image and environment; (4) skill and agility,
however, the authors did not describe how the intervention would

be implemented for participants who were ambulant versus those
in a wheelchair. Both of the approaches above have similar char-
acteristics, and incorporate self-awareness, self-control,
body-awareness, and the active application of the will to the
processes of growth, following the principles of movement-based
practice [12,20,33,44,60]. Lopez-Ortiz, et al. [43] developed a dance
protocol based on classical ballet, the Targeted Dance Class (TDC).
Six studies described their dance intervention as including the
following components: a warm-up, dance practice/choreography
composition/rehearsal, and a cool-down [6,35,41,42,63,65]. Three
studies did not report the dance protocol used [45,46,64].

All reported outcomes were linked to ICF codes (Table 1). The
most investigated outcomes were changes in mobility
[6,12,20,33,35,41,42,65],followed by balance [15,20,35,42,43], range
of motion (ROM) [12,44,64], and changes in metabolism (cardio-
vascular, haematological and metabolic) [35,41,45,46]. For Withers,
et al. [6] and Teixeira-Machado, et al. [33] participants presented
improved mobility. Joung, et al. [12] reported statistically signifi-
cant changes in spatiotemporal gait (p<0.05), while Lakes, et al.
[41] reported a change in gait pattern between pre, post and
follow-up assessments (p<0.05). Statistically significant improve-
ments in balance (p<0.05) were reported in two studies using
the Pediatric Balance Scale (PBS) [42,43] and one using the Berg
Balance Scale (BBS) [20]. Joung, et al. [12] and Teixeira-Machado
and DeSantana [44] also observed positive changes in hip and
ankle range of motion (ROM), p <0.05. Only three studies addressed
cognitive/mental function [6,33,42], and emotional expression
outcomes [6,12,63]. Of those, Cherriere, et al. [42] reported no
statistically significant change for sustained and divided attention,
and the case study by Lasseter, et al. [63] presented no formal
analyses for changes in self-concept and self-esteem.

Participation outcomes

Outcomes at the Body Functions and Structure level were measured
in all 16 papers, while only five studies assessed participation in
the community, social and civic life (e.g., engagement in sporting
and physical activities, dance and art shows, and general commu-
nity activities) [6,26,33,41,65]. Teixeira-Machado, et al. [33] reported
improvement in the dance group joining community activities
(p=0.007), while Withers, et al. [6] reported significant differences
in the sporting domain, between the dance group and the control
group post-intervention (p <0.05). Mapping participation constructs
to the fPRC framework enabled further consideration of the factors
that influence participation [9,66]. Table 2 reports participation
components (attendance and involvement) and the intrinsic
person-related concepts of participation (activity competence, sense
of self, and preferences) assessed across all studies [66].

Seven studies reported attendance at dance classes, three
reported attendance rates, which varied from 85% to 98.2%
[6,12,20,35,41,42,45], and one study reported participants’ atten-
dance at dance performances [65]. Eight studies reported partic-
ipants’ involvement, but only three measured this domain [6,20,26].
Only Withers, et al. [6] assessed involvement while taking into
consideration focus, confidence, aptitude, and participation. In this
study, there was a strong correlation (r=0.67, p=0.05) between
increased social competence and participation [6]. The fPRC also
defines factors at the individual level that influence participation,
conceptualised as intrinsic person-related concepts [25,30]. Activity
competence was assessed in all 16 studies, but most studies did
not measure or mention a sense of self and preference. Only five
studies assessed sense of self [6,12,20,63,65] and two reported
associated data [15,35]. Increased self-confidence was assessed in
four studies, however, three studies did not report quantitative
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data [20,63,65], and one study only reported an extremely strong
correlation between the self-confidence and withdrawn/depression
variables (r=—0.91, p=0.001) and a very strong correlation between
self-confidence and affective problems (r=-0.88, p=0.001) [6].
Body image was assessed in one study showing statistically sig-
nificant pre- vs. post-improvement (p=0.005) [12]. Five studies
measured preferences, with enhanced engagement in community
and school activities highlighted by participants as they began to
experience the same activities as their peers [15,20,26,63,65].
Additionally, five studies reported changes in attitude after par-
ticipation in dance performances with increased motivation and
involvement in community activities and dance programs.

Meta-analysis of intervention studies

Ten studies were included in the multi-level meta-analysis, with
a total of 157 effect sizes. Figure 4 presents the forest plots for
the meta-analyses that included all outcomes and the five addi-
tional subgroups, cognitive/mental function, motor function, social
and emotional function, engagement, and metabolism. The
multi-level meta-analysis by outcomes yielded a large effect overall
(g=1.18, 95% Cl = [0.19, 2.18]), with very high heterogeneity
= 90.7%. However, most of the heterogeneity came from the study
level (P level-3=79.03%).

Cognitive/mental function outcomes showed a very large but
non-significant effect size, overall, but with wide confidence intervals
(g=2.55, 95% Cl = [-1.78, 6.88]), and considerable heterogeneity at
the study level  (level-3) = 96.55%. The "Learning” outcome returned

a large effect size, with a wide confidence interval (g=2.31, 95% Cl
= [0.57, 4.04]), contributing to 7.8% of the overall estimated effect
size of all outcomes. Motor function outcomes weighted most heav-
ily (53.4%) to the overall effect size. Analysis showed a large effect
(g=1.50, 95% Cl = [0.35, 2.66]), with strength, postural control, and
balance all yielding significant effects of high magnitude (effect
sizes >1.5). Social and emotional function outcomes revealed a large
but non-significant effect size, with a wide confidence interval
(g=2.22, 95% Cl = [-1.69, 6.14]) and considerable heterogeneity
between studies (level 3) 7 = 97.27%. Social/interpersonal factors
(e.g., social problems and relationships); and Psychosocial factors
(like anxiety, somatic complaints, and depression) outcomes yielded
significant effect sizes (g=3.16, 95% Cl = [1.27, 5.04]; and g=2.24,
95% Cl = [0.56, 3.92]). Behavioural factors also contributed to a large
effect size (g=1.79Cl = [0.15, 3.43]) and weighted more than half
of the social and emotional function outcomes subgroup (6.1%).
Despite the large effect, the engagement moderator was
non-significant (g=1.52, 95% Cl = [-0.04, 3.08]).

Moderator analyses revealed that the two RCT studies [33,44]
had significantly larger effects than non-RCT studies (p <0.001),
with the RCT studies having the highest estimate among all
moderators (g=4.08, 95% Cl = [3.61, 4.54] (Table 3). Outcomes
were significantly improved for those with the ability to ambulate
compared with those who could not (p=0.024), and for
movement-based dance types compared with step-based
(p=0.040). On the other hand, the intensity (minutes/week) and
dose (total minutes) of the dance intervention did not signifi-
cantly moderate outcomes [12,20,33,44].

Figure 4. Forest plots for the meta-analyses on all outcomes, with each outcome measure, entered as a moderator and as additional subgroups, including cog-
nitive/mental function, motor function, social and emotional, and other outcome categories.
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Table 3. Moderator analysis effect of dance type, dose, intensity, sample size and study design on outcomes effects size.

Moderator w df p k n Estimate 95% Cl Weight (%)
Design 190.951 1, 155 0.000 10 157

RCT 2 43 4.08 3.61, 454 20.1

Not RCT 8 114 0.42 0.18, 0.66 79.9
Sample size 2.976 1, 155 0.086 10 157

5-9 participants 5 58 0.39 -0.89, 1.67 49.6

10-13 participants 5 99 1.96 0.70, 3.23 50.4
Ability to ambulate 5.221 1, 108 0.024 7 110

No 2 31 0.02 -0.33, 0.36 27.0

Yes 5 79 0.48 0.27, 0.68 73.0
Dose 2.138 1,124 0.146 8 126

720-1200 mins 4 57 0.70 -0.87, 2.26 49.7

1440-2880 mins 4 69 2.32 0.77, 3.88 50.3
Intensity (minutes/week) 1.742 3,122 0.162 8 126

60 1 15 0.63 -2.29, 3.55 12.6

120 3 73 3.04 1.35, 4.72 38.0

180 3 19 0.68 -1.05, 2.40 36.7

240 1 19 0.25 -2.66, 3.16 12.7
Dance type 4.305 1, 155 0.040 10 157

Movement-based 4 69 2.27 0.93, 3.61 40.2

Step-based 6 88 0.45 -0.65, 1.55 59.8
Discussion Basic mobility for ambulant participants with CP (walking/gait)

This combined systematic review and meta-analysis evaluated 16
studies that investigated the effects of dance intervention for
people with CP, measured across levels of the ICF. Ten of these
studies had not been previously reviewed systematically [3,18].
Our review showed most studies were of low methodological
reporting quality and had small sample sizes. Only two studies
were RCTs [33,44] and dance protocols were often poorly
described, with only two clearly detailing the content and peda-
gogy of the dance intervention [12,20]. Outcomes related to body
structure and function were most reported across studies.
Meta-analysis of these outcomes suggested that dance interven-
tions are an effective means of improving motor function out-
comes, but there was heterogeneity in the profile of effect sizes
within performance categories. Few studies reported the effects
of dance interventions across the participation constructs. The
pattern of results within each of the major categories of function
is discussed below. The discussion will also address the need to
move toward participation-focused dance interventions in future
studies.

Body structure and functions

Neuromusculoskeletal and movement-related functions

The most frequently reported outcomes were walking/gait, balance/
postural control, and range of motion (ROM), with the meta-analysis
showing large, significant improvements in postural control and
balance (g values > 1.81). Measures of balance were varied, while
two studies used the Pediatric Balance Scale (PBS) [42,43]. The
results for balance outcomes were consistent with earlier work on
the effects of dance in children with disabilities by May and col-
leagues (2021). The results of their research yielded a significant
pooled effect for balance in response to the intervention (g=1.028,
95% Cl = [0.575, 1.481] p<0.001) [11]. Many aspects of dance
interventions incorporate gross motor training such as sequential
movements around the room while responding to music and beats
of different tempos, challenging their limits of stability and spatial
awareness [12,20]. By comparison, recent studies show moderate
evidence to support the use of exercise-based (gross-motor) train-
ing to improve postural control in ambulant children with CP; this
training involves repetition of simple functional exercises involving
balance, walking and standing activities [67].

was measured in six studies [6,12,33,35,41,42], however, seven
different outcome measures were used, highlighting the need for
greater consistency in measurement when determining efficacy
across several studies with small sample sizes. In their scoping
review of dance interventions for CP, Cherriere and colleagues
also identified that researchers fail to adopt standardised tools
and validated outcome measures [18]. This issue was further high-
lighted in our review, which limits conclusions about the effects
of dance intervention for people with CP [68].

The overall effect of dance on lower-limb range of motion was
moderate (but non-significant), g=0.57 [95% Cl —1.13, 2.26], while
the specific effect reported in the RCT by Teixeira-Machado and
DeSantana [44] was significant. Indeed, consistent with earlier
reviews, there are promising findings on the effect of dance inter-
vention on the amplitude of movement [69]. However, additional
data is needed to address the determinants of change, related to
such factors as training intensity and schedule (Teixeira-Machado
and DeSantana [44]).

Mental functions

Cognitive/Mental Function was explored in only three studies of
dance interventions, despite the fact that cognitive function is
often impaired in children with CP, with this review yielding a
large effect size g=2.55 (95% Cl = [-1.78, 6.88]) [11]. The earlier
meta-analysis of Koch, et al. [40] also showed that dance inter-
vention can benefit cognitive skills. Similarly, however, the limited
number of studies and the wide confidence intervals do not allow
us to dissect the specific effects on different aspects of cognition
including working memory, executive attention, sustained atten-
tion, and processing speed [11,18].

Similarly, few studies explored the benefits of dance on the
psychological well-being of people with CP. Mental health prob-
lems such as depression and anxiety were only measured by
Withers, et al. [6]. And, the RCT by Teixeira-Machado, et al. [33]
showed improved psychosocial, interpersonal, and behavioural
factors after the dance intervention. The systematic review and
meta-analysis by May, et al. [11] also highlighted this gap in
research and encouraged studies that evaluate the use of dance
to develop the social skills of children with disability. Our review
did show that the two studies measuring psychosocial functions
had statistically significant and positive gains [6,33], consistent



1498 (&) E.DUARTE MACHADO ET AL.

with the earlier meta-analysis of Koch showing benefits for quality
of life and interpersonal skills [40].

Participation and the family of participation-related constructs

Participation outcomes were the key point of interest for this
review; however, only three studies measured participation as
an outcome and very few measured the intrinsic and extrinsic
components of participation. Artistic and creative experiences,
such as dance, allow a playful approach that fosters participation,
however, studies of dance maintain a focus on physical outcomes
at the body structure and function level [23,70,71]. A necessary
shift from impairment-focused to participation-focussed inter-
ventions is needed to improve outcomes across all levels of the
ICF for people with CP [29,72], using participation as an entry
point to physical, recreational, and social activities, may help to
develop body structure and function, and further participa-
tion [9,23].

According to the family of participation related constructs
(fPRC), the two core components of participation are attendance
(measured commonly as frequency) and involvement (measured
subjectively and including elements like social connection, engage-
ment, and motivation) [25,31]. While eight studies measured par-
ticipants’ attendance at dance classes and performances, only
three assessed involvement [6,20,26]. Schlebusch et al. [31] iden-
tified that most studies investigated participation as “being there”
(adherence/attendance), which aligns with our findings.

Interestingly, attendance was frequently construed as being
related to personal or inter-personal factors, but supporting data
was not provided. Teixeira-Machado and DeSantana [44] reported
that adherence was due to participants’ sense of belonging.
Similarly, Joung et al. [12] reported a high level of satisfaction
due to the high level of attendance (98%), while Cherriere, et al.
[42] also reported a high participation rate (85%) and noted that
participants and families were highly motivated and enjoyed the
intervention. Notwithstanding this, not one of the three studies
just mentioned measured involvement. According to the fPRC
model, participation is more than the individual’s physical pres-
ence at an activity [23]. The participants’ involvement is their
subjective experience while engaged in the activity, with aspects
that are frequently overlooked in research including motivation,
persistence, and social connection [7].

A strong link has been suggested between participation in
dance and improved psychosocial functioning [33]. Teixeira—
Machado et al. [33] reported a correlation between improved
participation outcomes (r=0.97, p=0.01) and psychosocial adjust-
ment (r=0.83, p=0.005). Similarly, Withers, et al. [6] reported a
strong correlation between increased social abilities and partici-
pation in dance intervention (r=0.67, p<0.05). Dance as a means
of positive participation experience has the potential to develop
preferences for further participation in physical activities [16,73].
For example, Lopez-Ortiz, et al. [26] reported that children with
CP who are involved in classical ballet training expressed the
desire to have more dance classes, participate in a school group,
and develop a new interest in attending art and dance shows.
However, the findings from Lopez-Ortiz, et al. [26], should be
interpreted with some caution as no follow-up evaluation was
conducted to confirm if there were changes in participation in
community-based creative activities over time.

All five studies that provided the opportunity for participants
to present a dance performance to an audience, reported a pos-
itive change in attitude. Indeed, for Teixeira-Machado and
DeSantana [44], the dance performance was an awakening

moment for people with CP, providing an opportunity to be a
(positive) centre of attention, on stage and receive standing
applause (see also Joung, et al. [12]). For Withers, et al. [6] the
dance performance motivated children with the lower aptitude
to develop better individual performance. In the post-performance
interview used by Joung, et al. [20] participants reported a feeling
of joy when presenting their achievements to the public and
receiving applause from the audience. In a similar vein, a study
on dance clasperformancesses and public performance for per-
ception of wellbeing in people with Parkinson’s disease shows
that public dance performances may contribute to a magnified
experience of wellbeing [74].

Taken together, this review shows that the ICF Body Function
and Structure, and Activity domains were commonly measured
outcomes, but only few studies measured participation as an
outcome, and even fewer measured the participation in dance
intervention as a process, even though understanding engage-
ment and involvement is an important part of the biosocial frame-
work of the ICF [32]. As well, it remains unclear whether dance
interventions impact the children’s interests and preferences into
the future. This review reenforces the growing need for dance
interventions that focus on participation outcomes, placing par-
ticipation at the forefront dance program [33,72]. However, to
integrate participation in practice, a dialogue between researchers
and the stakeholders is needed to form a genuine partnership
[72]. To be participation-focused practice, collaborative tools
should be used to address stakeholders’ perspectives and goals
[72,75].

Strengths and limitations

This review is the first to include a meta-analysis on the effects
of dance intervention for people with CP. One of the main lim-
itations of our study was data extraction across such varied
methodologies and the small number of studies—the net effect
was a meta-analysis that showed wide confidence intervals on
combined estimates of effect size and high heterogeneity. This
placed some limits on the conclusions that could be drawn
about the effects of dance on different aspects of functioning
and performance in people with CP [40]. To better understand
the characteristics of studies that moderated outcomes, a range
of factors were considered. Effects were significantly larger for
the two RCT studies than other study designs. With the small
number of studies, other moderator outcomes are likely to be
heavily influenced by the results of the two RCT studies, and
therefore results should be interpreted with caution. Nevertheless,
we provide potential insight to practitioners on a range of mod-
erating factors, and results should be used to guide consistency
in future work.

The broad definition of participation in the ICF does not ade-
quately capture the complexity of outcomes and, as such, we
adopted the fPRC framework to fully describe the aspects of
participation considering the intrinsic and extrinsic factors that
influence the life of people with a disability [25,30,31].
Unfortunately, the literature base is still limited, and did not pro-
vide a sufficient body of work for a robust analysis of participation
outcomes.

Future research

This review highlights the need for greater detail regarding the
content and pedagogy of dance interventions to allow replication



across the heterogeneous clinical presentation of CP. A detailed
description of interventions will provide an understanding of
the elements of dance that contribute to increased effectiveness
[34]. Our meta-analyses also suggested a high degree of het-
erogeneity between outcome effects, due to differences in study
design and measurement. To advance the literature, a more
programmatic approach is needed, with improved study designs
and greater consistency in the choice of (validated) outcome
measures, supporting quantitative reviews of treatment effi-
cacy [10].

Participation-focused research should use collaborative tools
to reach decisions together with consumers [72], however, to date
no studies were co-designed with consumers, considering the
perspectives of people with CP. To close this gap, an interactive
process of knowledge exchange should be implemented between
those who carry out the research, those implementing the research
in real life and most importantly, those whom the research
impacts, that is people with CP and their families [76,77].

Conclusion

The number of studies supporting the use of dance interven-
tions for people with CP has increased in recent years.
Although, this systematic review revealed significant limitations
in the design of recent studies (with only 2 RCTs), and high
heterogeneity in population and outcomes measure; this
review suggested that movement-based and step-based dance
practice have a positive impact on walking/gait, balance/pos-
tural control, and range of motion (ROM). More broadly, the
range of the study’s designs, and the nature of the outcome
measures presented in this review are appropriate for the early
stage of the field [10]. Nevertheless, findings should be inter-
preted with caution and may be used as a starting point to
guide clinical practice and enable implementation fidelity of
the dance intervention in the real world.

Future research measuring outcomes across all dimensions of
the ICF is needed to improve the level of empirical support for
dance-based interventions. Furthermore, interventions should move
beyond the traditional model of practice focusing on body structure
and function, towards a participation focussed model with goals
that are meaningful for the participants and their families [29]. In
addition, participation-based research should consider information
gathered about the child’s desired participation and priorities, to
have a positive effect on addressing their needs [31,32].
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