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ABSTRACT 

Background. It is observed that dance delivers a valuable contribution to the development of bodily motor functions. 

Objectives. To evaluate the static and dynamic balance in children with Down syndrome - DS enrolled in a Dance 

Workshop for people with disabilities. Methods. Balance tests proposed by Oliveira (2009) were used on 14 children 

with DS aged between 8 and 12 (mean 9.36 ± 1.2 years.). Who has been practicing dance for not less than two years? A 

Control Group was formed with 14 children with DS who do not dance with the same age group (mean 9.43 ± 1.09 years). 

Results. While the maximum effect of the proposed tests is 12 points and 42.08% of the sample obtained a score below 

5. It is considered relevant the percentage of 57.13% of the participants to have scored five, six, or seven. It can be stated 

that dance proved too significant a considerable means of stimulating balance development in children with DS. It was 

considering the results regarding the CG that pointed to 42.25% of the sample with a score of zero and 57.25% with a 

rating of 4, 3, or 2. Conclusion. The constant and systematic dance practice can present a considerable development in 

the balance of children with DS. This favors their inclusion and permanence in physical exercise and sports programs. 

KEYWORDS: Balance, Dance, Down Syndrome. 
 

INTRODUCTION 
Down Syndrome (DS) is characterized by a 

chromosomal anomaly on chromosome 21 and its 

comorbidities like congenital heart disease in 

more than 50% of cases, changes in the spine, 

thyroid disorders, obesity (1-7), premature aging 

(8), cerebellar hypoplasia and problems with 

brain stem development (9), in addition to visual, 

auditory and central auditory processing deficits, 

lead to slow growth in general skills, considering 

motor skills and cognition. 

Individuals with DS experience a delay in 

acquiring motor skills compared to other children 

without DS. This obstruction can impair tasks that 

require manual dexterity and grip strength (10). 

Otherwise, they present difficulties in terms of the 

acceptable motor profile (11). 

The literature also reports the existence of 

motor alterations in children with DS, such as 

those related to the development of gait, static and 

dynamic balance, and space-time gait parameters 

that are substantially different between kids with 

and without DS (2). Considering that the 

equilibrium and walking ability of ordinary 

developing kids improve during growth, while 

children with DS remain shallow despite 

independent walking. However, the development 
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cycle follows similar characteristics of people 

without DS (1-7). 

Balance is one of the critical factors that affect 

the safety and independence skills of children 

with DS (2). This is fundamental for independent 

gait and motor coordination, and problems affect 

the construction of the body scheme (6). Such 

issues, referring to balance, may be related to 

muscle hypotonia, ligament laxity, flat foot, 

cerebellar hypoplasia (1, 9, 12, 13), in addition to 

the small brainstem (9) and impaired vision and 

hearing, which are striking features in children 

with DS. 

Problems in balance can cause difficulties in 

the execution of motor skills, which is why 

interventions with children with DS must 

consider the development of diverse motor skills 

and balance (14) because it is fundamental for the 

practice of physical exercise, represent a skill that 

maintains the center of gravity within the support 

base with a limited amount of oscillation, 

therefore, it is essential for postural control and 

physical activity in general (2). 

Therefore, the need for physical exercise, 

training the complete motor experience is 

considered so that there is a balance improvement 

in the development of children with DS (9), 

having been verified that in interventions with 

physical exercises, the children with DS show 

better results in balance tests than the control 

groups (15). In this manner, to stimulate the 

development of balance in children with DS, one 

of the activities that can be used is a type of dance 

that provides conditions for their psychomotor, 

cognitive, and emotional development (16). 

The dance represents a highly significant 

power due to the symbolic language in terms of 

movement, space, and time. Thus, all the faculties 

of the human being, both cognitive and physical 

and affective, characterized by the rhythmic and 

harmonious use of all bodily, mental, and spiritual 

functions, are put into play, because when 

dancing, the muscles, the senses, the mind enter 

in an activity, combining each other, 

communicating thoughts and emotions (17). 

Additionally, dance practice improves motor 

functions like coordination, balance, flexibility, 

resistance, agility, and elasticity (18) and the 

development of conditions for the preparation of 

other physical exercises for promoting sensory 

integration and postural control (19, 20). 

Therefore, and considering the results obtained in 

this study, dance becomes an ideal tool for 

stimulating the development of balance in people 

with DS since its maintenance is essential for the 

performance of any human activity and physical 

well-being and emotional (21, 22). On this 

account, it is observed that dance delivers a 

valuable contribution to the development of 

bodily motor functions. As a result, the objective 

of the present study was to evaluate the static and 

dynamic balance in children with DS enrolled in 

a Dance Workshop for people with disabilities. 

MATERIALS AND METHODS 

Participants. Fourteen participants with DS 

aged between 8 and 12 years (average of 9.36 ± 

1.2 years) enrolled in the Dance Workshop of the 

Extension and Research Project in Specialized 

Educational Care in Physical Education, and Art 

(dance) for People with Disabilities was 

selected. 

The dance project in question proposes 

psychomotor stimulation based on the 

Psychomotor Education method of Le Boulch 

(1992, 1987, 1983) and aims, in addition to the 

student's integral development, the formation of 

choreographies that are presented to family and 

community in general. 

The Research Group (GP) was selected for 

convenience, being formed by 100% of children 

with Down syndrome enrolled in the dance 

project, being composed of 6 female and eight 

male children, and the inclusion criteria were: 

having the ability to understand and perform the 

proposed tests, having written permission from 

the parents to participate in the study and study 

and not participate in another physical exercise 

program. The exclusion criterion was suffering a 

cardiac problem with the indication for surgery 

not yet performed or atlantoaxial instability 

confirmed by an X-ray report of the spine. No 

child enrolled in the dance project met any of the 

exclusion criteria. 

All participants did at least two years of 

practice in the workshop, participating in two 

weekly classes lasting 40 minutes each. 

A Control Group (CG) was also arranged with 

14 participants of the same age group and DS 

(average of 9.43 ± 1.09 years), composed of 6 

women and eight men who did not participate in 

any regular dance program. However, they all 

received Specialized Educational Assistance in 

Physical Education at schools in the Public 

Schools of the Federal District (Brazil), where 

they were enrolled. 
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All study participants (RG and GC) were enrolled 

in Elementary School in regular classes, together with 

students who do not experience disabilities, being 

distributed in the 1st, 2nd, and 3rd years. 
 

Table 1. Balance Tests (Oliveira, 2009) 

Test Proceedings Observed Aspects Score 

Static balance 

(OZERETSKI, -GUILMAN) 

   

T1 immobility The child should stand up with 

his eyes closed, arms lying 

sideways, and legs slightly 

open for one minute. 

Mobility or swing of the body; 

if the child has tension, 

stiffness or correct posture; if 

there is the abduction of the 

arms (they rise to maintain 

balance); presence of 

synkinesis; if you remain with 

your eyes closed; the 

difference in quality from one 

side to the other. 

2 Points: Perfect, economical, 

harmonic, precise 

performance, correct posture; 

1 Point: Performance with 

some control difficulties, slight 

swings, with little tension and 

small rigidity, light synkinesis; 

0 Point: Failure to perform 

movements, imbalance, lack of 

coordination, stiffness, great 

muscle tension. 

T2 e T3 One foot with 

eyes closed 

The child must remain on only 

one leg while the other 

remains at a right angle to the 

knee. The hands should be 

loose along the body and the 

eyes closed. The feet must be 

alternated; the test must be 

applied with the left and the 

right leg. 

Mobility or swing of the body; 

if the child has tension, 

stiffness or correct posture; if 

there is the abduction of the 

arms (they rise to maintain 

balance); presence of 

synkinesis; if you remain with 

your eyes closed; the 

difference in quality from one 

side to the other. 

2 Points: Perfect, economical, 

harmonic, precise 

performance, correct posture; 

1 Point: Performance with 

some control difficulties, slight 

swings, with little tension and 

small rigidity, light synkinesis; 

0 Point: Failure to perform 

movements, imbalance, lack of 

coordination, stiffness, 

excellent muscle tension. 

Dynamic balance    

T4 e T5 Stand on leg and 

jump with one foot with 

eyes open 

Jump for a distance of 

approximately 5m on one leg, 

while the other remains bent at 

right angles. Hands should be 

at your sides. The time taken 

by the child to reach the goal is 

not considered. The feet must 

be alternated; that is, the test 

must be applied with the left 

and the right leg. 

The search of the body axis; 

observe the choice of the right 

or left side and the difference 

in execution between the two 

sides; posture; speed or 

slowness when performing 

tasks; global coordination; and 

the same observations of static 

balance. 

2 Points: Perfect, economical, 

harmonious, precise 

performance, correct posture; 

clap three in exercise 2; 1 

Point: Performance with some 

control difficulties, with little 

tension and little rigidity, 

synkinesis; clapping hands 2 in 

exercise 2;0 Point: Failure to 

perform movements, 

imbalance, lack of 

coordination, stiffness, 

excellent muscle tension. Beat 

your hands one or not at all in 

exercise 2. 

T6 Jumping clapping The child must jump in the 

same place as high as he can. 

When you are at the top, you 

should hit each hand three 

times. After the jump, you 

should touch the ground with 

the balls of your feet. Three 

attempts are allowed. 

The search of the body axis; 

posture; speed or slowness 

when performing tasks; global 

coordination; and the same 

observations of static balance. 

2 Points: Perfect, economical, 

harmonious, precise 

performance, correct posture; 

clap three in exercise 2; 1 

Point: Performance with some 

control difficulties, with little 

tension and little rigidity, 

synkinesis; clapping hands 2 in 

exercise 2;0 Point: Failure to 

perform movements, 

imbalance, lack of 

coordination, stiffness, 

excellent muscle tension. Beat 

your hands one or not at all in 

exercise 2. 

Total score To obtain the total score in the tests, initially, the static balance scores were added and then the 

dynamic balance scores were added. Finally, the dynamic balance scores were added to the static 

balance scores to obtain the total score. 

 

 

Data Collection Procedures. The application 

of the tests in the RG happened during the classes 

of the Dance Workshop and was submitted by the 

teacher responsible for the same. They considered 
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the affective bond with students and the fact that 

she knew the psychomotor tests presented and 

expertise for its application. The researcher 

followed the demand of all tests, attesting to their 

reliability. 

In the CG, the researcher carried out the tests 

in the school where each child attended, in a room 

designed for this purpose, with the student, their 

teacher, and the researcher. 

To carry out this study, the Static and Dynamic 

Balance Tests proposed by Oliveira (2009) (Table 

1) were utilized, seeking to trace a profile of the 

development of the balance of students with DS, 

using measures percentage to indicate the level of 

progress of the group in question. These tests 

were published in a book by Editora Vozes in 

2009 with the title "Psychomotor Assessment in 

the light of Psychology and Psychopedagogy" 

and are currently in the 13th edition (23).  

Opinion of the Research Ethics Committee. 

The Research Ethics Committee approved the 

research work with protocol number 

67645217.7.0000.0029 and Consubstantiated 

Opinion number 2.147.985. 

RESULTS 

Table 2 shows the results obtained in the six 

balance tests (3 for static balance and 3 for 

dynamic balance) applied in the Research Group 

(RG) and the Control Group (CG). 

 

Table 2. Results of Static and Dynamic Balance Tests (Oliveira, 2019) 

Research Group Control Group 

Maximum Score (2) 
Average 

Score (1) 

Minimum 

Score (0) 

Maximum 

Score (2) 

Average 

Score (1) 

Minimum 

Score (0) 

T1 – immobility (Static Balance      

8 5 1 3 5 6 

57.1% 35.8% 7.1% 21.4% 35.8% 42.9% 

T2 – Right foot with eyes closed (Static 

Balance) 
     

1 6 7 0 5 9 

7.1% 42.9% 50% 0% 35.7% 64.3% 

T3 – Left foot with eyes closed (Static 

Balance) 
     

2 6 6 0 0 14 

14.2% 42.9% 42.9% 0% 0% 100% 

T4 – Jump right foot with eyes open 

(Dynamic Balance) 
     

5 4 5 0 7 7 

35.7% 28.6% 35.7% 0% 50% 50% 

T5 – Jump left foot with eyes open 

(Dynamic Balance) 
     

4 7 3 0 0 14 

28.6% 50% 21.4% 0% 0% 100% 

T6 – Jumping clapping (Dynamic 

Balance) 
     

3 7 4 0 0 0 

21.4% 50% 28.6% 0% 0% 0% 

 

 

The results obtained in the static and dynamic 

balance tests in children with DS (Table 2) 

showed scores below the level of the standards of 

competence proposed in the assessments in 

subjects without DS. 

However, in the specific case of RG, as shown 

in Table 2, concerning the static equilibrium in 

which the child remained with both feet on the 

ground (T1), 57% of the study participants 

established an appropriate balance, with a rating 

of 2 and 35.8% obtained an average result and 

only one subject (7.1%) had a minimum score. In 

the CG, it was observed that only 21.4% of the 

sample achieved an outcome of 2, 35.7% scored 

1, and 42.9% scored 0 in the same test. Results 

that point to the most satisfactory performance of 

the group that practiced dance. 

In the other two static balance tests (T2 and 

T3), whose difficulty is more pronounced than 

T1, we can encounter a more substantial delay in 

the development of the participants. In T2, only 

one child (7.1%) had a maximum score. Half 

(50%) of the children gained a minimum score 

and 42.9% obtained an average score, close to 

the T3 results of static balance. Only 2 

contributors (14.2%) obtained a maximum score 
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and 42.9% minimum grade. In the CG, no 

member attained 2, 35.7% scored 1 and 64.2% 

scored 0 in T2, whereas in T3, 100% of 

participants got 0. 

Tables 3, 4, and 5, presented below, represent 

the individual results of the research participants 

in the RG and GC. 

Tables 3, 4, and 5 show that none of the 

children who participated in the research (RG and 

CG) managed to reach the maximum score in the 

balance tests that would be 12. However, despite 

all the considerations in this study regarding the 

development of children with DS and the problems 

found in their balance. The result showed that 

57.14% of RG participants with ratings 5, 6, and 7 

could be considered satisfactory, whereas, in the 

CG (Tables 4 and 5), only three participants scored 

4 (21.42% of the sample). Two contributors scored 

3 (14.28%) and three scores 2 (21.42%), with 6 

participants got 0 (42.75%). 
 

Table 3. The Score of Static and Dynamic Balance tTests. Research Group 

Participants Static Balance Dynamic Balance Total 

01 3 4 7 

02  4 3 7 

03 3 3 6 

04 3 3 6 

05 3 2 5 

06 2 3 5 

07 2 3 5 

08 3 2 5 

09 2 2 4 

10 4 0 4 

11 1 3 4 

12 2 1 3 

13 1 1 2 

14 0 0 0 

 

 
Table 4. The Score of Static and Dynamic Balance Tests. Control Group 

Participants Static Balance Dynamic Balance Total 

01 03 01 04 

02  03 01 04 

03 03 01 04 

04 02 01 03 

05 02 01 03 

06 01 01 02 

07 01 01 02 

08 01 01 02 

09 00 00 00 

10 00 00 00 

11 00 00 00 

12 00 00 00 

13 00 00 00 

14 00 00 00 
 

 

Table 5. Final Results Research Group and Control Group 

Score Research Group, Total Control Group % Total % 

7 2 14,28 0 0 

6 2 14,28 0 0 

5 4 28,57 0 0 

4 3 21,42 3 21,42 

3 1 7,14 2 14,28 

2 1 7,14 3 21,42 

0 1 7,14 6 42,75 

Total 14 100 14 100 
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DISCUSSION 
Although 42.08% of the sample received a 

score below five, and one participant had a 0 out 

of a possible 12 points. It can be noted that, in this 

study, dance proved to represent an effective 

means of stimulating the development of balance 

in children with DS. The findings of this study are 

also supported by research on Alsakhawi & 

ElShafey (9) and Maiano et al. (15). For whom 

motor stimulation and exercise (in the case of this 

work performed with the use of dance based on 

the principles of Psychomotor Education) are 

effective in developing static and dynamic 

balance in children with DS. 

The factor that allows a proper understanding 

of the results is that the standards are established 

for children out of the syndrome spectrum. Put 

differently, children with DS have results below 

average because they have the following 

comorbidities: ligament looseness, hypotonia 

(13), cerebellar hypoplasia (13, 24), and flat foot, 

which is characterized by the collapse of the 

plantar arch and which can cause changes in the 

distribution of plantar pressures and modification 

of the axes of the subtalar. Mid-Tarsi and tarsus-

metatarsal joints (25) can also lead to muscle 

imbalances, mainly in the posterior tibial, fibular, 

and long lateral muscles (26) and articular 

muscles in the entire lower limb. In addition, there 

are many cases of visual and auditory problems, 

with failures in the neuro-sensory processing that 

cause changes in the balance of children with DS 

(27). However, considering all these problems, 

the RG presented results much more significant 

than the CG, which may, once again, point to 

proper performance in the tests of static balance 

in children with DS who practice dance.  

Considering all these problems, the GP 

presented results much more significant than the 

CG, which may indicate a more satisfactory 

performance in the balance tests of children with 

DS who practice dance. It is necessary to consider 

the balance is multifactorial, depending on 

several mechanisms to materialize (19). 

Therefore, it is not possible, within the conditions 

of this study, to determine a particular cause for 

the data found. It is also emphasized that, 

although all children of the GP have been dancing 

for at least two years and are in the same age 

group, there was considerable variability in the 

results between them. While the highest score (6) 

was achieved nothing but two children, one of 

them got a score of 0 and another with a score of 

2. Such differences were also observed by 

Gutiérrez-Vilahú et al. (19) in their study. The 

authors suggest the inclusion of more specific 

exclusion criteria. 

Nonetheless, considering the difficulty of 

forming homogeneous groups with DS, the 

inclusion criteria used in this research were 

favorable. It is necessary to observe the lag in the 

development of children with DS due to the 

comorbidities related to the Syndrome (1-7). 

The tests presented required orientation and 

postural balance necessary for perception 

(sensory information of Spatiotemporal 

Knowledge) and action (production of forces to 

manage these systems). Compensation constitutes 

an interaction between the musculoskeletal 

system and the neural and the resting state where 

the body is found, exerting equal and opposite 

strength (28, 29). And such interaction in people 

with DS is compromised by hypotonia, ligament 

weakness, flat foot, among other issues related to 

the syndrome. 

Referring to the static balance tests, Beerse 

and Wu (30) point to reduced balance control in 

children with DS, and even considering it is 

satisfactory that 42.9% of the GP participants 

achieved the average score in the T2 and T3 tests, 

the percentage of children with a score of 0 in 

both trials was significantly high. In the CG, 

100% scored 0 in T3. 

A factor that can influence the results of the T2 

and T3 tests represents the child's dominant side, 

as a generalized and consistent performance 

advantage in motor tasks performed with the 

prevailing side about performance with the non-

dominant side would be expected (31). However, 

observing the data obtained, this did not occur in 

the application of the tests, since only 42.9% of 

the RG received a score of 1 with the dominant 

foot, and in the CG, the results were repeated in 

the use of both feet (Table 2). 

Regarding the T4 and T5 tests, the results 

presented show that the dynamic balance level 

of the evaluated individuals is above the 

average compared to the results obtained in the 

static balance tests. With an increase in the 

maximum and average scores in the jump with 

one foot (left or right). In a study carried out 

with SD children, Beerse and Wu (33) stated 

that they typically require more time to develop 

motor skills and acquire more coordinated 
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movement patterns. Which directly interferes 

with the dynamic balance that requires good 

motor coordination. However, a significant 

sample gained good results with a score of 2 

(35.7% and 28.6%) and a score of 1 (28.6% and 

50%) in T4 and T5, respectively. In the CG, in 

T4 and T5, the results were 100% with a score 

of 0, which undermined the importance of 

dance practice. 

The postural balance acts continuously during 

the changes in the situation. When the individual 

is static, the body control works in a certain way, 

and in a dynamic case, it acts in a more complex 

form (32). The support base remains fixed in 

static balance while the body mass center moves 

(27, 33). In this case, the balance must maintain 

the center of body mass within the support base  

(34). In a situation of dynamic equilibrium, both 

the center of mass and the support base move and 

the center of mass never aligns with the support 

base during the single support phase of the 

movement (27, 34), which develops the 

performance better in children with DS in 

dynamic equilibrium tests. 

Regarding T6, where three children (21.4%) 

obtained a score of 2, 50% of the sample scored 

1, and 28.6% (4 children) received a score of 0. It 

is significant to consider an excellent result since 

children with DS may be unable to jump 

continuously in a similar location until the age of 

7. And even within the age range of this study (8 

to 12 years old), children are unable to jump for 

as long as their peers who do not have the 

Syndrome (30). This statement is equally marked 

by the performance of the CG since 100% of the 

sample obtained a score of 0. Considering the 

notes of Beerse and Wu (30), the percentage of 

71.4% of the sample in this study who obtained a 

score of 1 or 2, is within a process of development 

of reasonable balance given the condition of 

children with DS. 

Another crucial issue comes from the study by 

Jung et al. (2), for whom one of the reasons for 

children's difficulties in T6 is linked to the fact 

that the speed of muscle reaction is significantly 

slower in DS compared to children without the 

Syndrome, and there is many difficulty in vision, 

control motor and agility (19).  

As demonstrated, these relatively significant 

results can, in a way, be credited to the practice of 

dance, as a child with DS who gains the aid of this 

practice, receives adequate stimuli for the 

development of the necessary skills to perform 

various physical activities, can assist in 

fundamental movements that promote sensory 

integration and postural control (19, 20). 

Despite the significant results presented in the 

research, the need for further studies in this area 

is considered since balance is one of the critical 

problems in people with DS that needs to be 

investigated and worked on by Physical 

Education. It is therefore suggested to carry out 

new research with a broader sample, in addition 

to conducting pre and post-tests, and a 

pedagogical intervention more focused on the 

development of balance and other psychomotor 

elements and, finally, greater rigidity in 

determining inclusion and exclusion criteria for 

participation in the research. 

CONCLUSION 
Considering the results obtained in this study, it 

can be declared that children with Down Syndrome 

who practice dance, considering the rhythmic and 

coordination properties of this activity presented a 

satisfactory balance when compared to the Control 

Group that does not practice dance. 

It was exposed, with this study, that there is an 

urgent need for the development of appropriate 

instruments to assess balance and other 

psychomotor elements for people with DS, since, 

with the use of batteries developed and validated 

for people without the Syndrome, this group will 

habitually be below the predicted scores due to 

the physical and physiological problems related to 

DS, and there cannot be a proper perspective on 

their psychomotor development. Given that they 

do not consider comorbidities related to the 

syndrome, despite the tests having been 

understood and performed by all study 

participants. 

From the results obtained in this study, it is 

perceived that dance can represent an excellent 

means for the development of balance in children 

with DS. Especially when observed and 

considered the limiting factors related to 

comorbidities and to the syndrome. It is a possible 

activity in numerous environments, easy to apply 

and with a reasonable cost, which provides 

effective motor stimulation and enhances the 

development of people with DS. 

It was concluded that the continuous and 

systematic practice of dance can provide a 

considerable development in the balance of 

children with DS, which can favor their insertion 

and permanence in physical exercise programs 

and sports initiation satisfactorily.  
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APPLICABLE REMARKS 

• Implication for health policymakers / practice 

/ research / medical education: 

1) Balance is one of the main problems in the 

psychomotor development of people with 

Down syndrome, with few studies in the 

literature on the subject.  

2) This study evaluates the balance of 

children with the Syndrome who practice 

dance and seeks to verify its effectiveness 

in forming the body scheme of these 

children. 
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