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Abstract

Introduction: Stroke is a major burden on individuals as well as the rehabilitation system. Dance training is a possible tool used
to influence gait and postural control in stroke survivors.

Objectives: The aim of the study is to assess the benefits of a folk dance enhanced rehabilitation programme on functional out-
come measures and to clarify in which aspect it may improve balance and gait parameters.

Material and methods: In this pre-post study 24 chronic stroke patients were enrolled. The patients were divided into the con-
trol group (CG) and folk dance training group (DG) on a voluntary basis. The CG received conventional rehabilitation five
times a week for 50 minutes, the DG took part in additional folk dance sessions five times a week for 50 minutes besides the
conventional rehabilitation. Functional balance and gait parameters, hand function and mood were recorded before and af-
ter a three week rehabilitation programme. All data were subjected to analysis of variance and Wilcoxon’s matched pairs test.
Results: Both groups improved significantly in each assessed parameter except for the mood of CG after the intervention pe-
riod. The analysis of variance revealed that in terms of mood, the folk dance enhanced rehabilitation was superior to conven-
tional treatment only. Furthermore, the DG improved significantly in the dynamic characteristics of gait and balance, while the
changes in the static balance features and hand function did not reach the level of statistical significance.

Conclusions: The data suggest that a folk dance is a feasible way to complete rehabilitation protocol especially in improving
mood and dynamic balance parameters.

INTRODUCTION

Stroke is a major burden on the in-
dividual as well as the rehabilitation
system since it is the second leading
cause of both disability and death
worldwide, with the highest burden
of the disease shared by low- and
middle-income countries'?. Balance
impairment is one of the common
impairments in patients after stroke,
which is related to worse physical im-
pairments, disability and low quality
of life. Reliable balance ability after
stroke is a prerequisite for regaining
the independence of gait and activi-
ties of daily living®. Evidence supports

that dance can be one possible tool in
rehabilitation to improve balance as it
represents a complex biopsychosocial
impact on persons. Dance is an effec-
tive way to improve physical, psycho-
social and cognitive function for post-
stroke persons while also promoting
meaningful social relationships with-
in the community*,

According to the results of a re-
cent scoping review about the im-
pact of dance on stroke rehabilita-
tion, the studies demonstrating dance
may facilitate changes in balance and
fall risk, encourage confidence, pro-
mote comfort with the changed body,
increase rehabilitation motivation

and facilitate community reintegra-
tion’. A dance programme designed
for chronic stroke patients has shown
to be safe and feasible post-stroke®,
and no adverse effects have been re-
ported’. Attendance and satisfaction
were high and participants perceived
walking as well as balance benefits®.
Dance training (DT) appears to show
positive effects on post-stroke body
functions’.

Moreover, dance training seems
to positively influence motor learn-
ing abilities. Since movement and
therefore dance propels hippocam-
pal and cortical oscillations, which
increase synaptic plasticity, facili-
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tate enhanced communication be-
tween brain areas, and optimise
brain functioning throughout adult-
hood and into old age. It has been
proposed that transient coupling be-
tween rhythms can guide bidirec-
tional information transfer among
these structures and might serve to
consolidate memory traces®.

Through dance, neuronal popu-
lations of the brain become highly
synchronised, which support rhyth-
mic coordination between different
brain regions (e.g. those that support
sensory, motor, cognitive or emo-
tional abilities)’. According to the
results and conclusions of a recent
metaanalysis, undertaking struc-
tured dance of any genre is equally
and occasionally more effective than
other types of structured exercise
for improving a range of health out-
come measures'’.

Csardds (pronounced CHARH-
dash) is a Hungarian Folk Dance art.
The core of the dance is the Csardds
step, which is simply a sideways step-
close; or, more often, a “double”-
step-close-step-pause to one side fol-
lowed by the same to the other. The
other key element is a slow start,
gradually accelerating to a frenetic
finish. The length of dance and rate
of acceleration varies greatly with the
dancers. Improvisation is the key, and
variety the norm!'!.

The steps of the Csirdds during
folk dance sessions include multiple
rhythmic weight shifts driven by ex-
ternal auditory cues. When a sequen-
tial movement is driven by external
cues, the premotor area — cerebellar
circuits are involved in the organisa-
tion of the movement'2.

OBJECTIVES

Although the results in the literature
are convincing about the positive ef-
fects of dance on gait and balance
functions in general, they are heter-
ogeneous concerning the character-
istics of dance interventions. There-
fore, we have chosen a more targeted
dance art as an intervention in order
to analyse its specific effects on out-
come tests. We have formulated the
following research questions:

DOI: 10.5604/01.3001.0054.2773

1. What are the additional effects of
a folk dance enhanced rehabilita-
tion programme in comparison
with a conventional rehabilitation
programme?

2. Are there any specific effects of
this programme on functional out-
come measures?

MATERIAL AND METHODS

Subjects

A total of 24 people with a histo-
ry of stroke voluntarily participat-
ed in the study, the mean (mean
+8D) age of the participants being
65.54+10.76 years and the aver-
age number of years after stroke to-
talling 1.67+1.55. The male/female
ratio was 42/58%. The participants
took part in a three-week inpatient
complex rehabilitation programme
which includes physical therapy, oc-
cupational therapy, psychothera-
py and speech language therapy ses-
sions as part of a conventional reha-
bilitation programme. Besides this
conventional programme, the pa-
tients could choose additional folk
dance sessions. The inclusion crite-
rion was having a stroke within five
years, taking part in the three-week
long program, having a Functional
Ambulatory Category of at least 3
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and having good, acceptable cooper-
ation and patient compliance as well
as willingness to participate in the
programme.

The exclusion criteria were the fol-
lowing: musculoskeletal conditions,
such as pain that interfered with
movement, inflammation, endopros-
thesis, unstable cardiopulmonary sta-
tus, severe comorbidities that affect
physical fitness and training capac-
ity such as malignant tumours, seri-
ous organ and respiratory diseases.
All participants provided written in-
formed consent for participation in
the trial. The study is in compliance
with the principles of the 1964 Dec-
laration of Helsinki. The investiga-
tions were approved by the National
Institute of Pharmacy and Nutrition
and registered under number OGY-
E1/41694/2019.

Division into groups

The participants were divided into
two groups. One of the groups
served as a control (CG, n=12). This
group took part in the convention-
al rehabilitation programme only,
where physical therapy was provid-
ed five times a week, each session
lasting 50 minutes, while the other
group (DG, n=12) voluntarily took
part in enhanced folk dance sessions
(five times a week, 50 minutes) be-

Study design

Baseline measurements

Balance tests: Mood score:

Interventions

3-week

Post-intervention measurements

Balance tests: Mood score:

BBS VAMS Individualised BBS VAMS

. : rehabilitation (CT) e - s
FSST Hand function: FSST Hand function:
Postural control Box and Blocks Postural control Box and Blocks
during gait: during gait:
TUG TUG
DGI DGI

enhanced with
folk-dance
sessions (CT+DT)
Figure 1

Study design. Flow chart diagram of study design

Abbreviations: DT - Folk dance training, CT — Control/conventional training, DG - Folk
dance training group, CG - Control/conventional training group, FSST - Four Square
Step Test, TUG - Timed Up and Go, BBS - Berg Balance Scale, DGl - Dynamic Gait

index, VAMS - Visual Analogue Mood Scale
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sides the conventional programme.
A flowchart diagram of the study de-
sign can be seen in Figure 1. There
were no significant differences be-
tween the groups regarding age, BMI
and the time following stroke. The
mean age of the CG was 65+11.13
years and that of the DG 66.1+11.83
years, while the time after stroke was
1.71%£1.62 years for the CG and
1.63+1.55 years in the case of the
DG. The male/female ratio was the
same in both groups (42/58%).

Interventions

Conventional physical therapy

Both groups had a three-week-long
conventional physical therapy train-
ing protocol, five times per week,
50 minutes in duration. The mem-
bers of the CT and DT groups par-
ticipated in an individualised exer-
cise regimen during the convention-
al training programme in the phys-
ical therapy sessions. The main el-
ements were functional strengthen-
ing, improving trunk control, gait,
motor coordination, postural con-
trol, upper extremity functions and
balance.

Dance training

The members of the DT group par-
ticipated in additional folk dance
sessions. During the warm-up peri-
od, slow folk music (55 bpm) pro-
vided the rhythm for breathing exer-
cises, general mobilisation of cervical
spine, trunk and extremities.

The Csardas sessions were built
up gradually and progressively as
the patients improved in learning
the steps. In different starting posi-
tions, e.g. sitting or standing, vari-
ous rhythm exercises were practiced,
creating the rhythm by clapping the
hands, tapping with the foot. Cir-
cle dance steps were used to en-
hance cross steps and synchronize
the movement with the rhythm of
the folk music. Due to the different
conditions of the patients, external
support was allowed to secure the
position while practicing lower limb
rhythm components and the initia-
tion of Csardds steps with slow folk
music. We put emphasis on the qual-
ity of movement components during

performance. Then, a 80 bpm “Fiiz-
esi Csdrdds” was introduced stand-
ing in front of wall bars, offering ex-
ternal support. To introduce more
variability, the participants practiced
turning steps with the aid of a ther-
apist, if needed. Following, the par-
ticipants were able to accept faster
- 120 bpm folk music, and practice
steps at that rhythm. At the end of
the session, the cool-down periods
were performed in a seated position.
The patients received homework.
Their task was to memorize the mo-
tives, steps and practice mentally.

Outcome measurements

Balance was assessed using the
Berg Balance Scale (BBS), which
is a reliable measure in the case of
stroke®®, and the Four Square Step
Test (FSST). The Berg Balance Scale
(BBS) is a widely-used assessment
tool applied to determine a person’s
balance abilities. The test contains
14 simple tasks, each of which are
scored on a scale from 0 to 4, with
higher scores indicating better bal-
ance. FSST is an accepted and reli-
able measurement instrument which
also used in stroke rehabilitation to
assess dynamic standing balance and
coordination, including forward side
and backward steps. The test allows
to measure the time required to per-
form the steps'.

As for postural control during gait,
the Timed Up and Go (TUG) test and
the Dynamic Gait Index (DGI) were
applied; the TUG is a simple test meas-
uring time. It is used to assess a per-
son’s mobility and requires both static
and dynamic balance®. We measured
TUG to assess the risk of falling, sit-
to-stand, turning and gait for a short
distance'®.

Using the DGI, we tested the ability
of the participants to maintain walk-
ing balance while responding to dif-
ferent task demands, through various
dynamic conditions. Tthis outcome
measure allows for a maximum of
24 scores'®. Upper limb function was
evaluated with the Box and Blocks
(B&B) test measuring the unilater-
al gross manual dexterity!”. Mood
was assessed via the Visual Analogue
Mood Scale (VAMS:0-10).
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Data collection and analysis

Data were collected before and af-
ter the three-week training interven-
tions during a separate data collec-
tion session. All the data were ana-
lysed using TIBCO Statistica 14 soft-
ware. Wilcoxon’s matched pairs tests
were performed to assess the effect
of the applied training types on each
outcome measure and to find signif-
icant differences. Then, all the data
were subjected to analysis of var-
iance (ANOVA) in order to make
comparisons between the groups
and the effects of the different train-
ing methods in terms of functional
parameters of the participants. The
applied post-hoc test was the Least
Significant Difference multiple com-
parisons test. A 0.05 level of signif-
icance was adopted throughout the
data analysis.

RESULTS

Descriptive statistics (means and
standard deviations (SD)) are present-
ed in Table 1. We would like to em-
phasize the Mood data changed from
5.42+2.47 (mean=SD) to 8.50+1.00
in the case of the DG, while from
4.58+2.27 to 5.42+1.73 with regard
to the CG.

The results of the single Wilcoxon
Matched Pairs tests showed signifi-
cant improvement (p=0.03) in each
of the assessed outcome measure pa-
rameters for both groups, with the
exception of the Mood scale in case
of the Control Group. The rehabilita-
tion programme enhanced with folk
dance seems to be superior in terms
of Mood compared to the conven-
tional programme only (Table 2).

Considering the results of ANOVA,
when comparing the two groups in
terms of training effects, the amount
of improvement did not reach a lev-
el of statistical significance in the case
of TUG and BBS measures in either
of the groups (Figure 2). However,
significant improvement was indi-
cated in favour of the DG when ana-
lysing the DGI (p=0.04) and FSST
(»=0.03) results, while the changes
in the CG were not significant (Fig-
ure 3).
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Table 1
Descriptive results for each of the analysed variables and for each of the groups included in the study
Variable Group Time Valid N Mean Minimum Maximum Std. Dev.
FSST CT baseline 12.00 24.57 16.01 31.05 4,62
FSST CT after 12.00 22.32 13.94 30.08 5.26
FSST DT baseline 12.00 27.41 11.70 73.01 17.52
FSST DT after 12.00 18.18 7.88 34.76 7.53
TUG CT baseline 12.00 25.42 14.96 38.18 6.92
TUG CT after 12.00 22.74 13.46 34.25 7.04
TUG DT baseline 12.00 24.53 9.02 59.32 13.64
TUG DT after 12.00 19.12 7.71 4310 11.02
B&B CT baseline 12.00 13.92 0.00 28.00 10.05
B&B CT after 12.00 18.67 0.00 32.00 11.78
B&B DT baseline 12.00 19.50 0.00 39.00 14.10
B&B DT after 12.00 23.75 2.00 43.00 15.29
BBS CT baseline 12.00 35.00 13.00 47.00 11.80
BBS CT after 12.00 41.50 30.00 49.00 7.23
BBS DT baseline 12.00 39.42 24.00 56.00 9.86
BBS DT after 12.00 46.75 25.00 56.00 8.73
DGI CT baseline 12.00 13.67 4.00 22.00 6.53
DGI CT after 12.00 17.50 12.00 23.00 3.87
DGI DT baseline 12.00 13.42 6.00 23.00 4.46
DGI DT after 12.00 17.50 7.00 24.00 4.23
MOOD CT baseline 12.00 4.58 1.00 8.00 2.27
MOOD CT after 12.00 5.42 2.00 8.00 1.73
MOOD DT baseline 12.00 5.42 2.00 10.00 2.47
MOOD DT after 12.00 8.50 7.00 10.00 1.00

52

Abbreviations: FSST - Four Square Step Test, TUG - Timed Up and Go, B&B - Box & Blocks test, BBS - Berg Balance Scale, DGI - Dynamic Gait Index,

N — Number, DT - Folk dance training, CT — Control/conventional training, Std. Dev. — Standard Deviation

Table 2
Results of Wilcoxon’s Matched Pairs test
Control group Valid N T V4 p-value

FSST test 12.00 0.00 3.06 0.002
TUG test 12.00 0.00 3.0 0.002
B&B score 10.00 0.00 2.803 0.005
BBS score 11.00 0.00 2.93 0.003
DGl 10.00 0.00 2.80 0.005
Mood 7.00 4.00 1.69 0.091

Folk dance training group Valid N T Z p-value
FSST test 12.00 0.00 3.06 0.002
TUG test 12.00 0.00 3.06 0.002
B&B score 11.00 0.00 2.93 0.003
BBS score 11.00 0.00 2.93 0.003
DGl 10.00 0.00 2.80 0.005
Mood 11.00 0.00 2.93 0.003

Significant changes are marked in bold.

Abbreviations: FSST - Four Square Step Test, TUG — Timed Up and Go, B&B - Box & Blocks test,
BBS - Berg Balance Scale, DGI - Dynamic Gait Index, N - Number, Z - Z-score, T - T-score

The B&B score did significant im-
provement in either of the groups,
nonetheless, the Mood scale reflect-
ed significant elevation in mood after
the folk dance training and the mood
changes were significantly higher in
the DG (p<0.001) compared to the
CG (p=0.30) (Figure 4).

DISCUSSION

The main finding of the study is that
conventional rehabilitation training
completed with folk dance training
sessions influenced mood significant-
ly and the conventional rehabilita-
tion programme enhanced with folk
dance training seemed to be superi-
or to the conventional programme,
but only concerning mood chang-
es. The chronic stroke patients po-
tentially benefited from the addi-
tional folk dance sessions, given the
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Results of Berg Balance scale and Timed Up and Go test.
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Results of Dynamic Gait Index and Four Square Step test.
Significant changes are marked with an asterisk.
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Results of Box & Blocks test and Mood scale.
Significant changes are marked with an asterisk.

fact that many of them suffered from
mood changes as a consequence of
stroke and evidence suggests that de-
pression is a common experience for
stroke survivors's.

Mood and the limbic system play
a role in Postural Control (PC). There
is growing evidence stating that pos-
ture, in general, influences mood and

vice versa — as an example, stooped
posture did not promote mood re-
covery as much as straight posture®.
The embodiment approach to emo-
tion generation proclaims that affec-
tive states can occur and be modified
as a result of alterations in bodily pos-
tures, facial expression or an individ-
ual’s voice”, suggesting that upright

posture induces positive mood states?'.

Hungarian Folk Dance and Csardas
require upright posture, which by it-
self, may be capable of positively in-
fluencing mood, based on the above
mentioned findings?!. The effects of
folk music can reach limbic areas since
music as an emotional stimulus, mod-
ulates memory and can change mood
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as well??, In our study, it was not pos-
sible to determine the size of the effect
on the mood changes in the case of
folk music by itself, but we can postu-
late that folk dance and music togeth-
er, in a complexity, strongly improved
the mood of the participants.

The other important finding of the
study is that the rehabilitation pro-
gramme enhancedwith dance train-
ing resulted in stronger improvement
in the FSST and DGI scores com-
pared to CT only. These outcome
measures are specific to dynamic bal-
ance features'!c.

Movement components of the ap-
plied measures and identical elements
with folk dance might potentially ex-
plain our results. The elements of
ESST are quite similar to the steps of
Csardas. In terms of motor learning,
this means transfer possibility, since
transfer is used to demonstrate wheth-
er learning has occurred and if it can
be transferred from one situation to
another similar one. The DGI contains
several dynamic balance components
(e.g. step initiations when stepping
over or around obstacles and walk-
ing on stairs, changes in speed, head
movements). From our results, it may
be deduced that folk music and folk
dance improves the dynamic nature of
PC and balance, since it contains dy-
namic weight shift components. Prac-
ticing dynamic weight shifts through
Csardas could be easily transferred
to similar situations of FSST or DGI
components and can explain the extra
benefits of enhanced folk dance ses-
sions expressed in those test results.
Therefore, our results support the ex-
isting evidence®” noting that chronic
stroke patients could benefit from ad-
ditional folk dance sessions in terms of
dynamic balance components.

Static balance conditions were not
practiced during dance training and
had different underlying neural pro-
cessing as well as a different percep-
tual background, and as we found in
our earlier study, specific skills could
not be transferred even to a situa-
tion that was supposedly easier?.
Thus, physiotherapeutic interven-
tions of this kind should be task-spe-
cific as well. The steps of Csardés of-
fer a task-specific component for dy-
namic weight shifts, which seems to

DOI: 10.5604/01.3001.0054.2773

be beneficial in stroke rehabilitation.

The sub-items of the Berg Balance
scale include more static components
of balance, thus it may be postulated
that this type of folk dance does not
affect static balance components as
much as the dynamic features present-
ed in DGI or FSST. The TUG test is
relevant to movement initiation, gait
speed and turning, and folk dance
seemed to have no superior effect
compared with the CT in this respect.
Moreover, our results revealed that
the enhanced dance sessions did not
influence the hand function any better
than CT only. These above-mentioned
components were not practiced dur-
ing the DT either, therefore, the mo-
tor learning principles explain well
the lack of transfer effects.

The motor control and learning
principles can further clarify our re-
sults, since our participants learned
new dance steps during the folk dance
sessions. The theoretical framework
called the dynamical systems ap-
proach (DSA), increases our under-
standing of motor control. In recent
decades, researchers studying human
motor control have attempted to de-
scribe the synchronisation of rhythmic
movement using DSA. More recently,
this approach has been applied specif-
ically to rhythmic dance movements**.

From the point of view of system
theory, movement is an emergent
property: it emerges from the interac-
tion of multiple elements that self-or-
ganise based on certain dynamic prop-
erties of the elements themselves®. We
postulate that folk music and rhythm
may promote the self-organising na-
ture of motor control, even in case of
stroke survivors. Music and rhythm
can be viewed as forms of sensory cue-
ing. Considering that motor learning is
a fundamental process in the rehabil-
itation of patients with stroke, atten-
tional focus can impact the outcome
of the rehabilitation programme.

In previous studies, it has been
found that individuals perform and
learn motor skills more effective-
ly when they are instructed to adopt
an external focus*. External focus
of attention promotes greater motor
learning in the case of adults?” and fo-
cusing attention externally versus in-
ternally enhances motor learning and
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performance?®. Music and rhythm
during folk dance serve as external
cues and draw focus of attention and
rhythmic cueing already noted as ef-
fective in the rehabilitation of Parkin-
son’s Disease”. When external cues
drive the sequential movement, the
premotor area — cerebellar circuits —
are more involved in the control of
movement'?, These are excellent al-
ternative pathways to control sequen-
tial movements in Parkinson’s Dis-
ease, in which internal cues are com-
promised through the supplementa-
ry motor area — basal ganglia circuits.

Since external cues can control se-
quential movement and, in this case,
the focus of attention is directed to-
wards external stimuli, the FSST is
a great example of when the move-
ment sequence is governed by visual
cues during assessment. DGI also con-
tains several items that include exter-
nal sensory cueing, especially visual
(walking over and around obstacles)
and auditory commands (when turn-
ing and moving the head during gait,
changing gait speed and direction on
auditory command). Therefore, these
two outcome measures — FSST and
DGI, turned out to be excellent in-
dicators of the additional benefits of
enhanced folk dance sessions in our
study. The results may indicate sen-
sitivity of these tests toward external
cues and external focus of attention
situations.

One limitation of the study is that
it was not possible to determine the
size of the effect of folk music by it-
self on significant mood changes since
we used a complex folk music and
folk dance interventions. Further in-
vestigations may reveal the separate
effects of music and dance experienc-
es. Moreover, the effects of social in-
teractions should be determined as be-
ing, by themselves, possible therapeu-
tic factors. In summary, our study al-
lowed to provide evidence regarding
the superior effect of folk dance on
mood in the case of stroke survivors.
Folk dance training based on Csardas
steps exerted more robust chang-
es in FSST and DGI outcome meas-
ures, which might indicate sensitivity
of these tests in measuring the benefits
of external cuing and external focus of
attention situations.
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CONCLUSION

In our study the training effects of
conventional rehabilitation training
and conventional rehabilitation train-
ing completed with folk dance train-
ing were examined, and based on our
results, the following conclusions
have been formulated:

1. What are the additional effects of
a folk dance augmented rehabili-
tation programme in comparison
with the conventional rehabilita-
tion programme? The data suggest
that folk dance is a feasible way to
complete the rehabilitation proto-
col, especially showing benefits in
improving mood and dynamic bal-
ance parameters.

2. Are there any specific effects of
a folk dance enhanced rehabili-
tation programme on function-
al outcome measures? As for the
outcome measures, the FSST and
DGI seemed to be an excellent in-
dicator concerning the extra ben-
efits of enhanced folk dance ses-
sions. The results may indicate sen-
sitivity of these tests towards exter-
nal cues and external focus of at-
tention situations. Therefore, the
conventional rehabilitation train-
ing enhanced with folk dance train-
ing may be a viable therapeutic ap-
proach in the case of chronic stroke
patients, utilising the power of folk
music and dance in motor learning.

Abbreviations

DT - Folk dance training, CT — Control/con-
ventional training, DG — Folk dance training
group, CG - Control/conventional training
group, FSST - Four Square Step Test, TUG —
Timed Up and Go, B&B - Box & Blocks test,
BBS - Berg Balance Scale, DGI — Dynamic
Gait index, VAMS - Visual Analogue Mood
Scale, PC - Postural Control.
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