
Original Article rbafs.org.br

1

This work is licensed under a Creative Commons 
Attribution 4.0 International License.

The impact of Brazilian samba on balance and 
quality of life of individuals with Parkinson’s disease
O impacto do samba brasileiro no equilíbrio e na qualidade de vida de indivíduos com 
doença de Parkinson

AUTHOR’S
Líria Cruz Fonseca¹  

Ana Cristina Tillmann¹  

Jéssica Moratelli¹  

Alessandra Swarowsky2  

Adriana Coutinho de Azevedo Guimarães1  

1 University of the State of Santa Catarina, Physical 
Education Department, Florianópolis, Santa 
Catarina, Brazil.
2 University of the State of Santa Catarina, 
Physiotherapy Department, Florianópolis, Santa 
Catarina, Brazil.

CORRESPONDING

Jéssica Moratelli 
jessica.moratelli@hotmail.com
Adress: Juan Carlos Manucci, 88, Kobrasol, 
São José, Santa Catarina. 
Zip code: 88080-350

DOI

10.12820/rbafs.26e0194

ABSTRACT
This non-randomized clinical trial aimed to analyze the impact of the Brazilian samba training 
protocol on the balance and quality of life of people with Parkinson’s disease. Forty-seven individuals 
participated, with a mean age of 68 ± 9.3 years-old, 24 from the control group (CG) and 23 from 
the experimental group (EG). The CG was formed by those who did not participate in the interven-
tion, and the EG by individuals who participated in the Brazilian samba dance protocol. This study 
was divided into pre-intervention (before 12 weeks) and post-intervention (after 12 weeks) with a 
questionnaire consisting of: Mini Mental State Examination (MMSE); Unified Parkinson’s Disease 
Rating Scale (UPDRS); Quality of life (PDQ-39); Berg’s Balance Scale; Perception of perceived 
changes. The results point to a significant improvement after the intervention in the UPDRS (p < 
0.001) and balance (p = 0.006) of the EG; in the quality of life of the EG after intervention in the 
mobility (p = 0.009) and total (p = 0.034) domains; and in the post-intervention period in the cog-
nitive (p = 0.025) and communication (p = 0.032) domains of the EG and CG. Thus, it is concluded 
that the Brazilian samba rhythm has been shown to be effective in improving the total UPDRS, 
balance and quality of life, as well as in mobility, cognition and communication.
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RESUMO
Esse ensaio clínico não randomizado teve como objetivo analisar o impacto do protocolo de treinamento de 
samba brasileiro no equilíbrio e na qualidade de vida de pessoas com a doença de Parkinson. Participaram 
quarenta e sete indivíduos, média de idade de 68 ± 9,3 anos, 24 do grupo controle (GC) e 23 do grupo expe-
rimental (GE). O GC foi formado por aqueles que não participaram da intervenção, e o GE por indivíduos 
que participaram do protocolo de dança do samba brasileiro. Este estudo foi dividido em pré-intervenção 
(antes das 12 semanas) e pós-intervenção (após as 12 semanas) com um questionário composto por: Mini 
Exame do Estado Mental (MEEM); Escala Unificada de Avaliação de Doença de Parkinson (UPDRS); 
Qualidade de vida (PDQ-39); Escala de Equilíbrio de Berg; Percepção das mudanças percebidas. Os resul-
tados apontam para uma melhora significativa após a intervenção no UPDRS (p < 0,001) e equilíbrio (p = 
0,006) do GE; na qualidade de vida do GE pós intervenção nos dominios mobilidade (p = 0,009) e total (p 
= 0,034); e no período pós intervenção nos domínios cognitivos (p = 0,025) e comunicação (p = 0,032) do GE 
e GC. Desta forma conclui-se que o ritmo samba brasileiro tem se mostrado eficaz na melhora do UPDRS 
total, do equilíbrio e da qualidade de vida, como na mobilidade, cognição e comunicação.

Palavras-chave: Doença de parkinson; Equilíbrio; Qualidade de vida; Samba.

Introduction 
Deficits in functional balance are among the most pre-
valent symptoms in Parkinson’s disease (PD), present in 
38-68% of individuals who live with the disease. The loss 
of balance may be one of the main factors responsible for 
the increase in the number of falls in individuals with 
PD and are identified as one of the most critical con-
sequences of the disease1. Thus, in addition to altering 
their ability to act, their confidence decreases, increasing 
the fear of possible falls and reducing the practice of so-

cial or even daily activities and leisure, and consequently 
worsens the quality of life and mental health2. 

Regular and supervised balance training is highly 
recommended to maintain physical performance in 
PD, in this context, activities such as Tai Chi, multi-
modal training, hydrotherapy and physiotherapy have 
resulted in positive results, with improved functional 
balance of individuals3,4. In addition to dance, studies 
have shown that Ballet, Tango Argentine and ballroom 
dancing can promote physical and psychosocial bene-
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fits to the practicing individuals, as well as better scores 
in the balance tests applied after the interventions5.

The dance encourages hearing, cognitive strategies, 
balance exercises and physical activity in a pleasura-
ble approach, due to the interaction with music and 
movement, facilitating their adherence to the activity6. 
Moreover, it allows for interpersonal relationships, re-
ducing social isolation and improving quality of life. 
According to Sharp & Hewit7, dance therapy results 
in significant motor exploration enhancements of the 
Unified Parkinson’s Disease Assessment Scale (UP-
DRS), balance and gait speed.

Thus, it is important to consider an individual’s 
personal, cultural and social preferences to promote 
rehabilitation program’s adherence8. In view of these 
preferences, Brazilian samba seems to serve not only 
the Brazilian population, as it is a culturally known 
rhythm in Brazil but it is also practiced worldwide, in 
addition to being a quaternary rhythm just like Tango, 
which is the most investigated by individuals with PD9. 
Therefore, this study aimed to analyze the impact of 
the Brazilian samba training protocol on the balance 
and quality of life of individuals with PD.  

Methods
This was a non-randomized clinical trial with 47 in-
dividuals diagnosed with PD (68.3 ± 9.3 years). The 
recruitment was conducted through telephone calls 
with the invitation to participate voluntarily in dance 
and physical therapy classes; those who did not accept 
to participate in the dance intervention were included 
in the control group (CG) (67.6 ± 10.9 years) and to 
perform only physiotherapy and those who accepted 
were included in the experimental group (EG) (65.30 
± 10.5 years) and included in the Extension Program 
Rhythm and Movement at Santa Catarina State Uni-
versity (UDESC) performing the classes at Catari-
nense Rehabilitation Center (CCR) in Florianópolis, 
Santa Catarina. Figure 1 displays the selection criteria 
of study participants.

The study included individuals with a disease’s med-
ical diagnosis according to the criteria of the London 
Brain Bank10; with drug therapy stabilized - leastways 
- four months; in the on-medication stage; of both sex-
es; age ≥ 40 years, attending physical therapy at least 
once a week and had not performed any type of dance 
within the last three months prior to the study; a score 
of 1 to 4 in the Hoehn and Yahr scale. We excluded 
individuals who were practicing some systematized 

physical activity; with scores in the Mini Mental State 
Examination lower than the reference values   presented 
by Bertolucci et al.11 (13 points for illiterate; 18 for me-
dium education; 26 for high education); demonstrat-
ing severe cognitive impairment; those with physical 
limitations, impairing daily life activities or social ac-
tivities originating from sources other than PD, which 
did not finish all stages of the study and those classified 
in Stage 5 (wheelchair) of the disease12.

The project was approved by the Ethics Committee 
on Human Research (CEPSH) of the UDESC under 
opinion No. 1,268,353 and in the Brazilian Registry 
of Clinical Trials (REBEC) with the indicator RBR-
82M4D5. Data collection was performed in the CCR 
by four trained researchers, who did not know to which 
group the individuals had gone; all participants were 
informed about the procedures of the study and also 
about the importance of classes’ attendance for their 
health maintenance, and for the research development. 
After signing the informed consent, data were collect-
ed in two stages: a) Pre-intervention - which was col-
lected in the week prior to the start of dance classes; 
and b) Post-intervention - occurring after the inter-
vention of 12 weeks using the same instruments of the 
first collection.

The dance classes occurred according to the Brazil-
ian samba protocol validated for individuals with PD13 
and was strictly followed as reference, which proceeded 
as follows: occurred for 12 weeks, twice a week with one 
hour duration divided into warming (10’), main part 

Figure 1 – Flowchart of study participant’s selection (CG and EG).
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(35’) and relaxation (15’). The responsibility for the de-
velopment of the activities belonged to three researchers 
of the area and one more Brazilian samba teacher who 
only participated in the application of the intervention.

For CG data collection, which occurred concurrent-
ly with the EG, the researchers went to the households 
of individuals who agreed to participate in the study, ex-
plained the entire research procedure and instructed them 
to maintain normal activities in the reference period to 
the intervention warning about the benefits of a physical 
activity program for the maintenance of their health.

For the data collection, a questionnaire was used as 
an interview divided into five parts:

• Mini Mental State Examination (MMSE): It was 
used as an exclusion criterion and the cutoff point 
was established from the values of Bertolucci et al.11 

(13 points for illiterate; 18 for medium education; 
26 for high education);

• Unified Parkinson’s Disease Rating Scale (UP-
DRS). Divided into: mental activity, behavior and 
mood; activities of daily living; motor exploration 
and complications of therapy – scores range from 
zero to four; with higher values representing greater 
commitments caused by the disease14; 

• Balance: Berg Balance Scale (BBS). It was vali-
dated in Brazil by the study carried out by Scalzo 
et al.15. The instrument assesses functional balance 
in 14 topics of daily living. The evaluation is done 
through the researcher observation in the accom-
plishment of activities carried out by the subject; 
the score for each item ranges from zero to four, 
totaling 56 points. Scores follow an increasing order 
of functional independence, namely: ≤20 wheel-
chair user; > 20≤40 can walk but with assistance; > 
40≤56 independent16,17. A higher score represents 
better balance.

• Quality of Life (QOL): PDQ-39 Brazilian version. 
The questionnaire is divided into eight dimen-
sions: Mobility, Daily Life Activities, Emotional 
Well-Being, Stigma, Social Support, Cognition, 
Communication and Body Discomfort. The total 
score varies from zero (no problem) to 100 (max-
imum problem level), that is, a low score indicates 
a better perception of the QoL by the individual18;

• Perceived change: in the post-intervention period, 
individuals provided a global value of the perceived 
changes (Perception of the Magnitude of Perceived 
Changes) compared to the symptoms reported 

pre- and post-intervention. The results were used to 
verify the minimum difference clinically important 
(MDCI) based on the anchor-based method19.

The sample calculation was performed using G 
POWER software 3.1.9.220; adopting the following 
parameters: a moderate effect (0,447)21 of Brazilian 
samba on motor symptoms (UPDRS III), test power 
of 0.9 and α = 0.05 between EG and CG, based on 
similar dance and Parkinson’s interventions22. Antici-
pating sample loss of 20%, 30 subjects were included 
per group, reaching a total of 60 individuals.

We created a database in IBM SPSS Statistics 20.0. 
Descriptive statistics were performed for the knowl-
edge of the data. Using two-way, repeated-measures 
analyses of variance using the Sydak correction for 
multiple comparisons. The compared variables includ-
ed the balance, UPDRS and QV score to determine 
changes between pre- and post-test in both groups, 
and to compare the control and experimental groups at 
post-test. The significance level was set at 5%.

Results 
The majority of participants in both groups (EG and 
CG) were male, had concomitant diseases of PD, and 
those of the circulatory system were the most cited. In 
relation to the subgroup of PD, the dominant tremor 
was predominant. The EG individuals presented lower 
values (6.1 ± 4.4 years) than those of the CG (6.9 ± 6.9 
years) at the first symptom’s date and higher in the diag-
nosis of the disease, being the EG, with approximately 
two years until the disease diagnosis and the CG, with 
one year approximately (data not shown in the table).

Concerning the total UPDRS (Figure 2), a signifi-
cant difference was observed between the pre (45 ± 4) 
and post (36 ± 4) weeks intervention of the EG (p < 
0.001), showing improvement in this variable, however 
in the CG, no significant differences were found for 
the total UPDRS.

Table 1 shows a significant improvement of balance 
only in the post-intervention periods, both in the EG 
(p = 0.003) and in comparison between the groups 
after the twelve weeks (p = 0.010). Regarding QoL, 
only the EG showed a significant improvement after 
the intervention in the mobility domain (p = 0.007). 
In the post-intervention period only the EG presented 
significant differences for the cognitive (p = 0.025) and 
communication (p = 0.021) domains.

Figure 3 shows that most individuals (77%) report-
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ed improvement in their condition perception after the 
12-week intervention with the Brazilian samba dance.

Figure 4 shows the perceived changes by study par-
ticipants in relation to balance and total QOL. Regard-
ing the perception of the balance change, 66.7% of the 
group that obtained improvement in balance, reported 
to perceive this change, and even the group that did 
not obtain improvement in the balance, 80% respond-
ed to perceive improvement. In the total QoL, in the 
group that achieved positive change, 100% perceived 
this improvement and even in the group that did not 
change, 50% reported having perceived improvement 
and for those that the change in total QoL was nega-
tive, 77% responded to perceive improvement.

Discussion
The aim of the present study was to analyze the im-
pact of Brazilian samba training protocol on the ba-

lance and QoL of individuals with PD. The results 
demonstrate that Brazilian samba positively influences 
balance and QoL of these individuals after 12 weeks 
of intervention. As in other studies already carried out 
with different dance styles5,6,22, the GE also showed a 
significant improvement in the total UPDRS after the 
intervention with Brazilian samba, it is noted that the 
dance classes stimulate several aspects that can influen-
ce the UPDRS, such as motor function, gait, balance, 
cognitive function and the improvement of the apathy 

Table 1 – Comparison of the variables after twelve weeks intragroup and between CG and EG of subjects with PD.
CG EG

Pre Post CE p-value* Pre Post CE p-value* p-value#
Balance 38.60 ± 4.7 37.00 ± 4.6 -1.6 0.454 46.50 ± 7.7 49.90 ±7.0 3.4 0.003** 0.010**
PDQ -39
  Mobility 20.70 ± 10.9 19.40 ± 12.5 1.2 0.344 16.60 ± 12.3 12.60± 12.3 3.9 0.007** 0.069
  Daily Activity 10.90 ± 7.1 11.20 ± 7.7 -0.3 0.648 7.40 ± 5.4 7.50 ± 6.3 -0.1 0.907 0.080
  Emotional 10.00 ± 5.9 9.80 ± 6.1 0.2 0.839 9.80 ± 5.4 8.10 ± 5.0 1.7 0.110 0.317
  Stigma 2.80 ± 4.0 2.70 ± 4.1 0.1 0.898 4.40 ± 4.0 3.80 ± 3.8 0.6 0.328 0.360
  Support 6.70 ± 2.7 5.90 ± 3.0 0.8 0.082 5.90 ± 3.1 6.50 ± 2.2 -0.6 0.179 0,413
  Cognitive 7.80 ± 3.7 6.70 ± 3.7 1.0 0.191 5.30 ± 4.0 4.50 ± 2.7 0.7 0.361 0.025**
  Communication 3.80 ± 2.9 3.70 ± 2.9 0.1 0.782 2.60 ± 2.3 1.90 ± 2.0 0.7 0.095 0.021**
  Discomfort 5.40 ± 3.1 5.20 ± 3.5 0.2 0.582 5.20 ± 2.5 4.80 ± 3.1 0.3 0.400 0.698

  Total 68.10 ± 26.8 64.60 ± 31.5 3.5 0.365 57.20 ± 25.2 49.70 ± 26.1 7.4 0.063 0.087

CG = Control Group; EG = Experimental Group; CE = Change Score; *p-values of two-way, repeated measures analyses of variance using 
the Sydak correction for multiple comparisons; #post-intervention values between groups; **p < 0,05

Figure 2 – Comparison between CG and EG in the pre- and 
post-intervention periods, according to the total UPDRS scale.
Legend: IC95% = Confidence interval; P = p-value; EG = Exercise 
group; CG = Control group.

Figure 3 – Change perceived by individuals with PD who partici-
pated in the intervention
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of individuals with PD22. 
The main outcome of this study, the balance, showed 

improvement in the scores after the 12 weeks of in-
tervention in the EG also representing a difference in 
the final comparison with the CG - which presented 
worsened by 1.6 points at the end of the twelve weeks. 
Progress in balance was also found in the literature with 
ballroom dancing as those performed using the Tan-
go by Duncan & Earhart23 and with the Irish dance 
by Volpe et al4. Thus, dance seems to improve balance 
through the use of sensory, auditory, somatosensory in-
formation, proprioception that are crucial in the control 
of balance, and by activating cortical areas such as the 
posterior parietal cortex, premotor cortex and the area 
supplementary motor, providing improvement in motor 
skills, such as balance24. Use of Brazilian samba steps 
such as stops, starts, changes of direction, displacements 
and turns provide improvement in agility and balance25.

This result seems to have an impact on the QoL of 
these individuals, since one of the scores that showed 
the greatest changes in the EG after the intervention 
was the mobility domain of PDQ-39. Similar results 
are found in the Heiberger’s26 study and show that clas-
sical ballet classes improved the mobility of individu-
als with PD. The study by Hackney and Earhart27 and 
Duncan and Earhart23, corroborate these findings and 
show that ballroom dance interventions have a possible 
impact on the mobility and balance of individuals with 
PD. It is believed that the intervention with ballroom 
dances influences the mobility of individuals with PD 
by proposing in their movement challenges for their 
balance, with alternating movements of walking and 
pauses in the execution of movements and their rhyth-
mic execution23. In this case, the Brazilian samba pro-
pose these same stimuli in all the movements proposed 
in the protocol, with emphasis on steps such as ginga 
(forward and backward weight shift), lady spin (this is 
led by the gentleman for spinning) or even the basic 
step (switching in one step forward, two in place and 
one back) among others13.

Other two satisfactory results concerning individ-
uals QoL, namely cognition and communication, are 
worth mentioning, regarding the first, an effective 
strategy to reduce PD impairments appears to be mo-
tor based rehabilitation for cognition training, through 
the movement in which selection and testing are re-
quired for movement planning and execution28, which 
justifies participants improvements in cognition after 
Brazilian samba intervention. In dance, for movement 
sequencing, attention is paid to music and concentra-
tion of signals, while at the same time, the next move-
ment is planned - this seems to stimulate the activation 
of the basal ganglia and frontal lobe regions associated 
with movement, influencing short-term memory, se-
lection and executing actions. These results corroborate 
with others already described in the literature22 after 
dance interventions for individuals with PD, strength-
ening the findings of the present study regarding the 
positive influence of Brazilian samba for them.

As communication score improvements, it is direct-
ly influenced by the interaction between the partners, 
teachers and the class; the positive experiences in the 
classes decrease the possibilities of isolation of the par-
ticipants, since they find a way to communicate by medi-
ation of music and dance, increasing the connection with 
other individuals29. Moreover, during classroom dance 
classes where there is flexibility in the steps routines, the 

Figure 4 – Perceived change in balance and total QoL by individu-
als with PD.
Legend: MDCI = minimal clinically important difference; QoL = 
Quality of life; CE = change score.
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communication between the partners must be clear for 
the correct sequence and execution of the steps30.

Increasing the QoL and balance scores were ob-
jectives achieved in this study. However, an interesting 
fact that must be considered is that 77% of individu-
als noticed and felt this improvement in balance and 
quality of life after the 12 weeks of intervention. Even 
individuals who did not show statistically significant 
improvement, reported a positive perception in these 
aspects after Brazilian samba classes. This may have 
occurred due to the improvement of the individuals’ 
self-esteem, provided by artistic therapy, influencing 
their own way of coping, as well as living with others 
and with the disease16. These values   reaffirm the poten-
tial of the Brazilian samba as a therapeutic tool in PD 
and can bring direct benefits as in the balance of these 
individuals as indirect as in the QV of these individu-
als. The comparisons with the CG that only performed 
conventional physiotherapy show that the EG present-
ed quite satisfactory results in all the studied outcomes.

This study presents limitations. One of them is the 
non-randomization of the sample to the control and 
intervention groups. In addition, the sample loss dur-
ing the research stages, ending with a smaller number 
than expected. In conclusion, individuals with PD who 
participated in the Brazilian samba intervention were 
influenced expressively, in comparison with those who 
did not participate in the intervention. These present-
ed significant results in total UPDRS, balance and in 
QoL (mobility, cognition and communication); which 
demonstrates the efficacy of this rhythm for individu-
als with PD. These results make clear the importance 
of new studies in this area, mainly with a greater di-
versity of activities, making possible the condition im-
provements of this population in more pleasant ways 
for these.
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