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Background: The gait function in adults with cerebral palsy (CP) deteriorates 
rapidly with age. Dance has been used as an effective intervention to improve 
balance, postural control, and gait. This study aimed to investigate the feasibility 
and effects of an adapted dance program (ADP) on the gait in adults with CP. The 
ADP, which consists of floor and barre workouts, was designed to be adapted for 
individuals with CP.

Method: Ten female adults with spastic diplegic CP (mean age 52.3  ±  6.34, 
Gross Motor Function Classification System level II) participated in this study. 
Outcome measures, examined using 3D gait analysis, included spatiotemporal 
gait parameters and the Gait Deviation Index (GDI) based on nine kinematic 
variables in all planes of motion. To assess feasibility, we  conducted post-
questionnaires and a group interview. The ADP, each lasting 90  min, was held 
twice per week for 12  weeks.

Results: A statistically significant improvement was observed in GDI (Δ5.74 
points, p  =  0.014), with a large effect size (d  =  0.76). Foot off (Δ-0.72%), first 
double support (Δ-0.2%), second double support (Δ1.5%), and single support 
(Δ0.64%) showed no significant differences. Step length (Δ1.48  cm), cadence 
(Δ3.95 steps/min), and walking speed (Δ6.41  cm/s) tended to increase, though 
the differences were not statistically significant. Participants expressed high 
levels of physical and emotional satisfaction, suggesting a need for early 
intervention.

Conclusion: The ADP may improve gait patterns in adults with spastic diplegic 
CP. The feasibility results indicated that the ADP is suitable for adults with spastic 
diplegic CP. This study provides evidence for improvement in gait patterns 
through dance, which has not been reported in previous dance studies on 
individuals with CP, offering additional information on the benefits of dance.
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1 Introduction

Cerebral palsy (CP) is a non-progressive neurodevelopmental disorder, which is 
characterized by muscle weakness and spasticity, reduced cardiorespiratory endurance, 
postural instability, and balance impairment (1). Although the condition is non-progressive, 
functional deteriorations occur over the patient’s lifespan, leading to premature functional 
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decline among adults with CP (2). Moreover, functional decline and 
secondary medical complications, such as diabetes, hypertension, 
cardiovascular conditions, joint pain, fatigue, and other 
musculoskeletal pain, can impact the performance of the activities of 
daily living, exercise, social activities, and quality of life (1). Gait 
performance is a key physical function related to independent 
activities of daily living and social participation. Previous studies have 
shown that 35% of adults with CP experience a decline in gait 
function, 9% stop walking altogether, and most face worsening 
mobility before the age of 35 (3, 4). These findings indicate the need 
for effective interventions aimed at restoring gait and preventing rapid 
deterioration of mobility among adults with CP.

Dance is considered an enjoyable and effective intervention for 
the neurological population (i.e., people with Parkinson’s disease, 
stroke, multiple sclerosis, dementia and Alzheimer’s disease, and CP), 
supporting the enhancement of gait, balance, postural control, and 
cognitive, social, and emotional aspects (5, 6). Dance also offers 
benefits for people with CP in terms of motor functions, including 
balance, gait, cardiorespiratory fitness, and postural control (7, 8). In 
a recent systematic review and meta-analysis on the efficacy of dance 
interventions in CP (9), the most commonly investigated outcome 
measures were mobility, postural control, and balance, showing large 
effect sizes (g > 1.5). However, most studies have targeted children and 
adolescents with CP (9), and few studies have focused on adults. One 
study involved creative dance [age 30–54 years, Gross Motor Function 
Classification System (GMFCS) level I-II, n = 10] (10), while the other 
study performed a wheelchair dance (age 37.6–64.6 years, GMFCS 
level V, n = 6) (11). To our knowledge, the evidence regarding dance 
interventions for adults with CP remains limited compared to that for 
children and adolescents (7, 9).

This pilot study aimed to examine the effect of the adapted dance 
program (ADP) on gait in spastic diplegic adults with CP. Additionally, 
it also aimed to explore the feasibility of population-specific 
adaptations (12). We hypothesized that the ADP would improve gait 
in adults with spastic diplegic CP. The gait performance was evaluated 
using spatiotemporal gait parameters (i.e., foot-off percentage, step 
length, cadence, and walking speed) and the Gait Deviation Index 
(GDI), employing a three-dimensional gait analysis (3DGA) rarely 
utilized in previous dance research literature on people with CP (7, 9). 
These parameters are commonly used to evaluate gait quality in 
clinical settings and scientific research, facilitating the detection of gait 
changes after interventions (13, 14). The GDI, based on nine kinematic 
data points from the pelvis, hip, knee, ankle, and foot, represents a 
numerical variable that indicates the quality of the gait pattern. It 
serves as an index of gait pathology with a range of 0–100. A value 
greater than 100 indicates the absence of gait pathology (15). This 
study contributes to the body of evidence regarding the effects of 
dance on adults with CP and suggests that adaptations are exploratory 
and intended to inform future studies and practitioners.

2 Method

2.1 Study design

This pilot study used a non-randomized study design with pre- 
and post-assessment comparisons to examine the effect of ADP on 
gait and explore the feasibility of the ADP in adults with spastic 

diplegic CP, using an exit questionnaire and interview. We expect that 
this study will provide meaningful information for conducting large-
scale studies for potential future use (12, 16). To address the aim of the 
pilot study, we  followed a checklist and guidance entitled TIDieR 
(Template for Intervention Description and Replication) to improve 
the completeness of reporting and replicability (16). Because this was 
a pilot study, a formal calculation of the sample size was not conducted. 
Instead, the sample size was determined based on a systematic review 
and meta-analysis of dance interventions for individuals with CP (9) 
and two intervention studies. In a study by Duarte et al. (9), a sample 
size of 10–13 participants showed a large effect size (g = 1.96). Given 
that the previous study evaluated gait performance after dance 
intervention in adults with CP (10) and that our present study shared 
the same duration and time per class of the intervention, we expect to 
achieve the same effect size. Nine children with CP were recruited to 
investigate the effect of ballet use on gait in a pilot study (17). 
We recruited 12 participants as the target sample, with a dropout rate 
of 20%. The participants were recruited through advertisements on 
social networking services targeting the cerebral palsy community in 
the Republic of Korea between December 2023 and January 2024. 
Assessments were performed 1 week before (pre-assessment) and 
1 week after (post-assessment) the intervention. The intervention was 
conducted twice a week for 12 weeks, from April to June 2024. After 
the last intervention, we  administered an exit questionnaire and 
conducted group interviews to examine the feasibility of the 
intervention. This study was approved by the Institutional Review 
Board of Seoul National University Bundang Hospital (IRB 
NO. B-1908-5559-005). All participants signed an informed consent 
form approved by our hospital, in which the procedure, possible risks, 
and benefits were described in detail. Informed consent was obtained 
from all the participants or their legal guardians before the start of 
the study.

2.2 Participants

Twelve adults with spastic diplegic CP were recruited voluntarily, 
and all met the inclusion criteria. The cutoff age was determined by 
carefully considering the age at which significant changes in walking 
function are most likely to occur, based on a physical therapists’ 
perspective (18) that, before the age of 35, the ability to walk in adults 
with CP declines. The GMFCS is a 5-level classification system that 
describes gross motor function in children with CP (19). However, it 
has also proved to be a reliable classification instrument for adults 
with CP (20). In the context of the Surveillance of Cerebral Palsy in 
Europe (SCPE) (21), the GMFCS is used to categorize walking ability 
as follows: GMFCS levels I-II (independent walkers) are classified as 
“mild,” GMFCS level III (walkers with aid) as “moderate,” and GMFCS 
levels IV-V (wheelchair users) as “severe.” The participants were 
recruited according to the following inclusion criteria: (1) diagnosis 
of spastic diplegic CP confirmed by an orthopedist; (2) male or female 
age > 30 years; (3) Gross Motor Function Classification System 
(GMFCS) level I or II (22); (4) ability to walk independently; (5) 
ability to complete a health screening questionnaire and understand 
the study protocol; (6) no history of surgery during the past 3 months; 
and (7) not currently receiving regular physical therapy. The exclusion 
criteria were as follows: (1) inability to understand the study 
instructions; (2) medical contraindications to exercise; and (3) use of 
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walking aids. Two participants dropped out during the program 
because of the inconvenience in accessing the intervention location 
and their part-time commitments. Ten participants completed the 
study (Figure 1).

2.3 Intervention

The ADP is composed of floor and barre workouts. The program 
was modified to consider the physical characteristics of individuals 
with CP, including gait instability, muscle stiffness, postural instability, 
and coordination difficulties. Thus, the ADP focused on improvements 
in full-body stretching, range of motion (ROM), balance, postural 
control, upper and lower limb coordination, and sensory perception, 
such as musical cues and visual feedback. The participants imitated 
the instructor’s movements and were encouraged to accompany all the 
movements with music.

One main instructor and one assistant, both of whom majored in 
dance education in college, had 16 and 8 years of dance teaching 
experience for healthy individuals and those with disabilities, 
respectively. The instructor taught the ADP and demonstrated 
movement, while the assistant provided posture corrections to 
maintain proper alignment and offered balance support for safety. The 
program was conducted in a dance studio equipped with full-length 
mirrors, ballet bars, yoga mats, and a dance floor. Recorded music was 
used, and the instructor provided verbal rhythm counts as needed. 
The ADP lasted 90 min per session, twice a week for 12 weeks, totaling 

24 sessions. All sessions were performed as a group. Each session 
began with a floor-lying workout (30 min), intermission (10 min), 
barre workout (40 min), and cool-down phase (10 min). Intensity was 
measured in two sets of four to eight repetitions, taking into account 
exercise considerations for CP (23). (Refer to the 
Supplementary material for the detailed movement description in 
the ADP).

The floor workout was performed in the lying-down position. This 
modification responds to the features of CP that differ from those of 
traditional ballet training. The lying down position can release tension 
or stiffness throughout the body, mitigate unnecessary tension on 
non-targeted muscles, and compensate for movement. The floor-lying 
workout comprised parts 1 and 2. Part 1 consists of five movements 
focused on full-body stretching and increasing ROM: big X full-body 
stretching, lying feet point and flex, hamstring stretching, hip 
abduction and adduction, and knee drop. Part 2 consisted of four 
movements that focused on body perception and coordination 
between the upper and lower limbs, based on Bartenieff Fundamentals 
(BF) basic movements (24) and two ballet positions. This included toe 
tapping, lying first position plié, lying port de bras, and an upper-
lower limb connectivity sequence. It is structured to progress from 
distal to proximal body movements, thereby enabling the 
implementation of symmetric and asymmetric movement sequences.

The barre workout comprised parts 3 and 4. Part 3 consisted of 
five basic barre movements focused on postural control, lower limb 
strengthening and mobilization, and dynamic balance, including 
parallel, first, and second demi plié, relevé, tandu, rond de jambe à 

FIGURE 1

Study flow diagram.
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terre, and second-position temps lié. After practicing lower-limb 
movements, the addition of the port de bras enabled systematic 
coordination training. Adding upper-limb movements also implies an 
increase in the difficulty level. Owing to joint contractures in the CP, 
the first foot position was modified from having the heels together to 
slightly spreading them, and the instructor did not emphasize 
excessive turnout. In Part 4, the focus is on weight shifting and 
coordination between the lower and upper limbs through short 
sequential movements using the barre, which incorporates two or 
three learned basic barre workouts. This was implemented instead of 
the center work in a traditional ballet class. We expected that this 
adaptation would allow the participants to maintain their posture 
while performing dynamic movements. Participants were encouraged 
to implement various directions (e.g., front, side, back, and diagonal).

The cool-down consisted of light static stretching of the major 
muscle groups for 5 min, followed by complete relaxation in the lying 
position, such as Sava asana in yoga, for 5 min.

2.4 Outcome measures

Gait performance was assessed using the 3DGA, which provides 
a large amount of information, including spatiotemporal gait 
parameters, dynamic joint motion (kinematics) in three planes 
(sagittal, frontal, and transverse), and joint movement and power 
(kinetics) in three planes (25). Outcome measures in our study 
included spatiotemporal parameters and the GDI score as kinematic 
parameters. The spatiotemporal parameters include foot-off in gait 
cycle (%), first double support in gait cycle (%), second double support 
in gait cycle (%), single support in gait cycle (%), step length (cm), 
cadence (steps/min), and walking speed (cm/s). The GDI score is 
calculated based on nine kinematic parameters, including pelvic and 
hip range of motion in all three planes, knee flexion and extension, 
ankle dorsiflexion and plantarflexion, and foot progression, as 
described by Schwartz and Rozumalski (15). It represents a single 
numerical value ranging from 0 to 100, where a score of 100 or higher 
indicates the absence of gait pathology, with each 10-point decrease 
indicating one standard deviation from the mean of healthy controls 
(15). The GDI score effectively distinguished various levels of gait 
impairments in adults with spastic CP (22).

The 3DGA was performed 1 week before and 1 week after the 
intervention. All assessments were conducted at the Laboratory of 
Motion Analysis Research at Bundang Hospital. The gait analysis is 
clinically acceptable (26). The outcome measures were collected using 
a motion capture system (Motion Analyses Corporation, Santa Rosa, 
CA, USA) equipped with 10 Kestrel digital optical cameras. Reflective 
markers were placed as per the Helen Hayes marker set by two 
professional examiners with 15 years of experience in consistent 
marker placement (27) and national qualifications in motion analysis. 
The participants walked barefoot on a 10-m walkway six or seven 
times at a self-selected comfortable speed. Among them, three times 
that represented their typical gait pattern were selected and averaged 
to obtain data for the final analysis. All tests were conducted in one 
session each, both pre and post the intervention, on the day of the 
examination, with a total measurement time of approximately 20 min.

The feasibility of implementing the intervention was investigated 
using an exit questionnaire and group interviews conducted after the 
final intervention (12). The eight items in the exit questionnaire were 

developed based on Lopez-Ortiz et al.’s study (28) and following the 
guidelines of a pilot study (12). The questionnaire used a 5-point 
Likert scale (1 = strongly disagree, 3 = neither agree nor disagree, and 
5 = strongly agree). These items were as follows: enjoyment, perceived 
changes in physical aspects, perceived changes in emotional aspects, 
perceived appropriateness for people with CP, barriers to participation, 
usability of the frequency and duration, recommendations to others, 
and intention to participate again. The interview questions inquired 
about participants’ opinions on each item. For example, “What aspects 
did you find enjoyable?”, “What emotional changes did you experience 
while participating in the ADP?”, “Why would you recommend this 
activity to others?” Considering the interactivity among the 
participants, questions were taken into account, allowing for free 
responses without being strictly bound to them. The interview 
facilitator created an atmosphere where participants could comfortably 
and freely express their experiences and opinions. The interview was 
recorded in its entirety and transcribed by a stenographer. Prior to the 
group interview, the intention to record, research purpose, 
confidentiality, and participants’ right to not speak or stop 
participating at any point were reiterated, and written consent was 
obtained. The interview response was transcribed, and after analyzing 
the transcriptions by meaningful units, common themes related to the 
questions were categorized.

2.5 Data analysis

All numerical variables were analyzed using IBM SPSS Statistics 
for Windows (version 23.0; IBM Corp., Armonk, NY, USA) for data 
analysis. Descriptive statistics were calculated for all the variables. 
Differences in each outcome variable pre- and post-intervention were 
compared using a paired t-test. The exit questionnaire responses were 
expressed as mean, standard deviation, as well as maximum and 
minimum scores on a Likert scale. The significance level was set at 
p < 0.05.

3 Results

3.1 Attendance and demographic 
characteristics

The demographic characteristics of the participants are presented 
in Table 1. Initially, 12 participants were recruited. However, after 
starting the exercise, two individuals dropped out: one at 3 weeks due 
to inconvenience in accessing the location and another at 7 weeks due 
to a part-time job. Accordingly, a total of 10 participants completed 
both assessments and exercises. All 10 participants were female with 
GMFCS level II, aged 42 to 60 years (mean = 54.1 ± 5.7 years). The 
height, weight, and BMI showed no differences between pre- and 
post-assessment. The participants demonstrated an attendance rate of 
96.3% over the 24 sessions.

3.2 Gait

Table 2 presents the changes in the spatiotemporal gait parameters 
and GDI before and after the intervention. Foot off (Δ-0.72%, 

https://doi.org/10.3389/fneur.2024.1443400
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Joung et al. 10.3389/fneur.2024.1443400

Frontiers in Neurology 05 frontiersin.org

p  = 0.47), first double support (Δ-0.2%, p  = 0.7), second double 
support (Δ1.5%, p  = 0.43), and single support (Δ0.64%, p  = 0.46) 
presented no significant difference. Step length (Δ1.48 cm, p = 0.28), 
cadence (Δ3.95 steps/min, p = 0.24), and walking speed (Δ6.41 cm/s, 
p = 0.11) showed an increasing tendency but no statistically significant 
difference. However, statistically significant differences were observed 
on GDI after intervention (Δ5.74 points, p = 0.02), showing a large 
effect size (d = 0.76) (29).

3.3 Feasibility

Table 3 presents participants’ responses to the exit questionnaire 
and comments from the group interview. Enjoyment showed 4.7 ± 0.46 
points. Participants mentioned the role of music in making exercise 
more enjoyable and less tedious, providing a refreshing alternative to 
traditional therapy or exercise. Several participants expressed pride in 
their ability to dance, despite initial doubts about its feasibility for 
individuals with CP. Perceived changes in physical aspects presented 
4.6 ± 0.49 points. The majority of participants attributed dynamic 
movements using the bar to improvements in left–right alignment, 
posture adjustment, and increased leg strength. Participants reported 
feeling a noticeable increase in leg strength, with one individual 
noting, “I feel like there is more power in my legs.” Another thing is 
that looking in the mirror was effective in correcting their posture. 
Perceived changes in emotional aspects (mean = 3.9 ± 0.74 points). 

Participants noted increased confidence as their posture improved and 
their gait became more dynamic, leading to a more vibrant daily life. 
Participants also appreciated the opportunity to share enjoyable 
experiences with others, enhancing camaraderie. Perceived 
appropriateness for people with CP showed 4.7 ± 0.46 points. 
Participants acknowledged the effectiveness of incorporating floor and 
barre workouts, as well as using the bar, in enabling them to perform 
more dynamic movements while ensuring safety. Barriers to 
participation exhibited 1.2 ± 0.42 points. In addition to one participant 
dropping out due to difficulty accessing the intervention location, 
others mentioned the inconvenience of using transportation services 
(such as disability call taxis) to get to the class location. The usability 
of the frequency and duration presented 4.6 ± 0.66 points. There was 
high satisfaction with the 90-min class held twice a week, compared 
to other classes typically lasting 50 min once a week. Instructors noted 
that due to slower movement transitions and progression in 
individuals with CP, securing sufficient time is essential for effective 
intervention implementation. Regarding recommendations to others 
(mean = 4.6 ± 0.52 points) and participation again (mean = 4.8 ± 0.42 
points), participants expressed a desire to participate again and a 
willingness to recommend the class to others, suggesting starting at a 
slightly younger age.

4 Discussion

This pilot study aimed to investigate the effects of ADP on gait in 
adults with spastic diplegic CP (GMFCS level II). The ADP comprised 
a structured dance program consisting of floor and barre workouts. 
The intervention was conducted twice a week for 90 min each session, 
for a total of 24 sessions. Participants attended 96.3% of the sessions. 
While the step length, cadence, and gait speed increased, no 
statistically significant differences were observed. However, in terms 
of kinematic variables, there was a significant increase of 5.74 points 
in the GDI, demonstrating a large effect size (d = 0.76), indicating the 
benefits of ADP in improving gait patterns in adults with spastic 
diplegic CP. This result can be discussed in terms of the following 
two attributes.

First, music in dance interventions plays a crucial role in 
synchronizing rhythmic signals and motor responses in the 
rehabilitation of movement disorders (30). Previous studies (10, 31, 
32) reporting improvements in gait performance among 

TABLE 2 Changes of the spatiotemporal gait parameters and Gait Deviation Index (GDI) for pre- and post-adapted Dance Program for adults with 
spastic diplegic cerebral palsy.

Outcome measure Pre-intervention Post-intervention t p ES(d)

Foot off (%) 60.87 ± 3.65 60.15 ± 2.28 0.75 0.47 0.33

First Double Support (%) 9.59 ± 2.61 9.39 ± 2.81 0.39 0.70 0.1

Second Double Support (%) 10.9 ± 2.99 9.74 ± 3.68 0.83 0.43 0.49

Single Support (%) 40.37 ± 2.6 41.01 ± 2.6 −0.77 0.46 0.35

Step Length (cm) 51.74 ± 9.91 53.22 ± 9.61 −1.16 0.28 0.25

Cadence (steps/min) 114.51 ± 13.5 118.46 ± 12.6 −1.25 0.24 0.43

Walking Speed (cm/s) 99.27 ± 22.27 105.68 ± 24.65 −1.75 0.11 0.39

GDI (point) 84.75 ± 9.99 90.49 ± 11.4 −3.02 0.02 0.76

Values are mean ± SD. ES, effect size.

TABLE 1 Demographic characteristics of participants.

Variables Pre-
intervention

Post-
intervention

p

Age (year) 54.1 ± 5.7 –

Sex Female –

GMFCS level II –

Type Spastic diplegic CP –

Height (cm) 150.65 ± 6.04 150.47 ± 5.87 0.62

Weight (kg) 52.39 ± 8.6 52.1 ± 8.81 0.25

BMI (kg/m2) 23.01 ± 3.04 22.93 ± 3.14 0.69

Attendance (%) 96.3 –

Values are mean ± SD. GMFCS, Gross Motor Function Classification System; BMI, Body 
Mass Index.
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neurorehabilitation patients after dance interventions have 
emphasized the rhythmic auditory stimulation theory (RAS) as a basis 
for functional improvement. Kim et al. (33) conducted a intervention 
using keyboards (30-min individual sessions three times per week for 
4 weeks) for adults with CP and reported improvements in cadence, 
velocity, stride length, and kinematic parameters following the 
intervention. Shin et al. (34) reported a GDI increase of 3.48 points in 
hemiplegic adults with either cerebral palsy or stroke after gait training 
based on RAS treatment (30 min, three times per week for 4 weeks). 
Moreover, in RAS, a significant improvement of 3.9 points in GDI was 
observed, while the Bobath treatment showed a decrease of −1.3 
points (35). In our study, participants were encouraged to move in 
sync with the rhythm of ballet music during the barre workout, 
whereas in the floor workout, either a simple beat was provided or 
instructors offered verbal counting cues to train participants to control 
their movements according to the given tempo. In line with this, our 
findings are consistent with previous studies reporting the effects of 
rhythmic interventions.

In addition, ADP involves multisensory activity that requires 
the body to move while simultaneously processing visual, tactile, 
and auditory stimuli (5). Rehfeld et al. (31) reported improvements 
in motor and proprioceptive functions after dance training. They 
noted that the complexity of dance movements not only enhances 
awareness of the body’s position in space and body segmentation 
but also improves coordination by engaging multiple body parts 
simultaneously. In our study, during the floor workout, participants 
initially focused on enhancing proprioception for the movements 
of the upper and lower limbs separately. This progressed to patterns 
of whole-body coordination incorporating symmetric movements 
(e.g., moving the same-side arm and leg) and asymmetric 
movements (e.g., moving the opposite arm and leg). During the 
barre workout, the participants performed a series of tasks that 
included recognizing body movements, adjusting posture in space, 
imitating movements, and learning new movements. Consequently, 
the improved GDI scores observed in this study may be attributed 
to several elements integrated into the ADP, including enhanced 
proprioception, increased awareness of body positional changes in 
space, and better overall body coordination. Lakes et  al. (17) 
described weight shifting as a key factor in improving gait speed, 

stride length, and selective voluntary motor control, providing a 
different pattern of improvement in the hip and subtalar joints after 
a ballet intervention.

4.1 Feasibility

With regard to the feasibility of ADP, participants perceived dance 
as a different form of activity from traditional exercises or therapies, 
showing high satisfaction with dancing to music. There were no 
relevant accidents or harm in implementing the ADP. While dance is 
increasingly used in therapeutic settings (5, 9), there is still a tendency 
for people to perceive it as a professional domain, similar to dance 
performed by people without disabilities. It is necessary to lower 
barriers and expand the perception that “everybody can dance.” 
Regarding physical changes, the participants expressed high 
satisfaction with their adjusted posture and energetic walking while 
performing the ADP. In line with studies indicating a significant 
relationship between physical health, social participation, and 
emotional health (32, 36), it has been observed that emotional changes 
stem from physical changes in the present study. Social participation 
has been highlighted as a benefit of dance, emphasizing its role in 
fostering social engagement (7). The participants in this study also 
expressed the joy of being together. This study shows that while social 
participation through dance does not involve community events or 
performances (9), participating in group classes can be a form of 
social engagement, allowing individuals to meet others and share 
experiences. Considering these factors, additional dance classes 
should be offered. However, as noted as a barrier in this study and by 
Lopez-Ortiz et al. (28), accessibility between homes and class locations 
makes it difficult to sustain consistent class attendance. Accessibility 
to transportation is crucial when considering interventions for 
individuals with disabilities.

In terms of appropriateness, conducting floor and barre 
workouts together in one class, along with the use of bars and 
mirrors, was suitable for a dance program for people with CP. There 
was no perception that the combination of floor and barre workouts 
in one class was burdensome or risky. Instead, they were satisfied 
after engaging in sufficient stretching and slow whole-body 

TABLE 3 Results from the exit questionnaire and group interview.

Questions Mean  ±  SD, point 
(Min, Max)

Main comments for the questions

Enjoyment 4.7 ± 0.46 (4, 5) Using music, engaging in dance, a different experience from typical exercise or 

physical therapy

Perceived changes in physical aspects 4.6 ± 0.49 (4, 5) Left–right alignment, control posture, energetic walking, posture straightening, a 

slightly softened movement

Perceived changes in emotional aspects 3.9 ± 0.74 (3.25, 4) Confidence derived from adjusted posture, a lively life, and the joy of being 

together

Perceived appropriateness for people with CP 4.7 ± 0.46 (4,5) Effectiveness of using bar, combine bar work and floor work

Barriers to participation 1.2 ± 0.42 (1, 1) Location

Usability of the frequency and duration 4.6 ± 0.66 (3, 5) Better than the typical duration of 50 min

Recommendations to others 4.8 ± 0.42 (4, 5) Starting exercise at a younger age

Intention to participate again 4.7 ± 0.46 (4, 5) –
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coordination training during floor workouts and then processing 
dynamic movements during barre workouts. Moreover, the 
participants were highly satisfied with the 90-min sessions. In 
particular, the instructors pointed out that people with CP require a 
slower pace of movement, sufficient time for transitions between 
movements, and consideration of rest periods during class. Given 
the actual training duration, we  suggest that a 90-min class per 
session is appropriate. We installed the bar horizontally instead of 
vertically, as is typically done in general ballet classes. This was 
modified for individuals with CP. Participants held the bar with both 
hands, enabling safe and easy weight shifting from side to side while 
facing the mirror, which helped them align their postures. The 
participants reported that supporting the bar with both hands helped 
them balance and shift their weight more effectively. Additionally, 
feedback from instructors on posture seemed to influence 
participants’ self-correction of posture, indicating the importance of 
providing verbal and visual feedback during program 
implementation (Figure 2).

The participants expressed a willingness to recommend this class 
to others, suggesting that individuals should participate in such classes 
for posture correction at a younger age. This finding is consistent with 
those of previous studies that showed deterioration in physical 
function in the late twenties and thirties (4, 37). Based on these results, 
the necessity for early intervention in adults with CP should 
be emphasized.

Our results support the feasibility of the ADP for improving gait 
in adults with spastic diplegic CP. However, the lack of a control group, 
non-random sampling, absence of follow-up, and the fact that all 
participants were female limit the generalizability of the research 
findings. Despite these limitations, this study provides meaningful 
information regarding the implementation of dance to guide further 
research and large-scale studies. First, it provides valuable results by 
examining the impact of the ADP on gait in adults with spastic 
diplegic CP, a parameter that has not been previously explored in 

dance studies involving adult with CP. Second, by assessing the 
feasibility of various aspects of the research from the participants’ 
perspective, researchers can refine their approach, mitigate potential 
challenges, and successfully conduct larger studies. Third, 
we enhanced the reproducibility of the study by providing sufficient 
details regarding program implementation.

5 Conclusion

In conclusion, ADP consisting of floor and barre workouts can 
be an effective intervention for enhancing gait patterns in adults with 
spastic diplegic CP. The participants expressed high levels of emotional 
and physical satisfaction. The use of bars and mirrors was found to 
be effective in posture control and safe weight shifting, and sufficient 
session duration (e.g., 90 min) was deemed suitable for dance classes 
for people with CP. Additionally, starting treatment at a younger age 
was recommended. This study suggests further randomized controlled 
trials to provide strong evidence of the effect of dance interventions 
on gait function in adults with CP.
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