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ABSTRACT

Objective: The major objective of this study was to investigate the influence of six months dance inter-
vention program on the level of functional fitness and postural stability in the elderly.

Methods: The exercise program was carried out three times a week and included 60 dance exercise
sessions. 60 elderly participated in the study (67.5 £ 5.69 years), 30 in a dance intervention group
(weight: 70.32 + 13.59kg; BMI 25.95 + 3.79 kg/m?), 30 in a control group (weight: 76.93 + 15.45kg; BMI
27.06 + 3.88 kg/m?). Three subtests (6Min Walk Test, Chair Stand Test, 8 Foot up and Go Test) were used
to determine the level of functional fitness from the Senior fitness test battery; the static posturography
method assessed the level of balance abilities in one position.

Results: The most meaningful results to emerge from the data are that the intervention dance program
led to a post-exercise increase in the level of agility, dynamic balance and reaction speed measured by 8
Foot up Go test in the intervention group. The results indicate a statistically significant difference value
in the intervention group compared to the control group between post-test results (p = 0.01). Values
of the other monitored parameters were not statistically significant. The Cohen coefficient d reflects
the low (8 Foot up and Go test, 6 Min Walk test) or medium value (Chair Stand test) of the intervention
progranms effectiveness.

Conclusions: Our study suggests, that intervention dance program could significantly improve the level
of agility, dynamic balance and reaction speed.
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INTRODUCTION

It has been proven by many studies (Kalvach, 2004; Eijkeren et al., 2008; Uhlif, 2008) that any
regular physical activity is an effective strategy for healthy age/aging. It is one of the most impor-
tant instruments used to achieve the quality of life in the elderly. Regular physical activity in the
elderly population helps to slow down the onset of involution changes. Active seniors can stay
self-sufficient and independent longer. Physical activity is also crucial in increasing the resilience
of the elderly to disease, preventing certain civilization diseases and reducing the risk events that
can lead to death (Ellingson & Conn, 2000; Svobodova, 2017).

Including dance into the offer of physical activities broadens the range of options where
everyone can find an activity to match their needs. Dancing has the potential to be an attractive
physical activity that can be adjusted to fit a target population’s age, physical limitations, and
culture (Skotakova, Vaculikova, Sklenafikova & Grmela, 2017). In recent years many authors
(Federici, Bellagamba & Rocchi, 2005; Hwang & Braun, 2015; Keogh, Kilding, Pidgeon, Ashley
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& Gillis, 2009) agree that dance in many varieties and styles could be a suitable activity for the
group of the elderly.

Some dance intervention programs have been proposed to improve the balance ability and
reduce falls in aging (Ferrufino, Bril, Dietrich, Nonaka, & Coubard, 2011; Hui, Chui, & Woo,
2009). Other studies focus on increasing the level of endurance, coordination and joint mobility.
Their findings confirm the improvement in observed parameters due to the dance intervention
program (Cruz-Ferreira, Marmeleira, Formigo, Gomes & Fernandes, 2015; Zhang, Ishikawa-
Takata, Yamazaki, Morita & Ohta, 2008). A positive, statistically significant effect of the dance
programs on the strength of the lower limbs, which can be the limiting factor in falls, is also
demonstrated in several studies (Granacher et al., 2012; Merom et al., 2016; Zhang et al., 2008).

If we count the benefits of the dance, we cannot ignore psychological and sociological influ-
ence as in the studies of Dosedlova (2012), West, Otte, Geher, Johnson & Mohr (2004) and
Winkelmann et al. (2004). The social relations - fellowship among the participants of dance
exercise programs, play a significant role in the quality of their lives. It is about creating pleasant
experiences, positive feelings while dancing and also the pleasure of movement that the seniors
themselves consider to be very important.

The aim of the contribution si to investigate the effect of the dance intervention program on
the level of functional fitness and postural stability in a group of elderly. This article is one of the
outputs of the project “The effect of an intensive dance-exercise intervention on cognitive functions
and cerebral plasticity changes in healthy seniors and seniors with mild cognitive impairment”.

In another forthcoming publication (another output of the same project) entitled “Dance-
Movement Activities for Healthy Seniors and Seniors with Mild Cognitive Impairment”) we
monitor the impact of this dance-exercise intervention on the same parameters in seniors divided,
based on MRI (magnetic resonance imaging) and psycho-tests results, into healthy seniors and
seniors with Mild Cognitive Impairment.

METHODS

Participants

Our sample consisted of 60 older adults (44 women, 16 men) over the age of 60 (67.5 = 5.69
years). Elderly participants were recruited using the snowball technique from several sources.
A cooperating organization which provided education for the elderly (U3A, Senior academy, ...)
were addressed, recruitment was also carried out free advertising in community newsletters and
key places (libraries or local authorities).

Inclusion criteria
Based on a structured interview all participants were non-smokers, without any serious diseases
that would impede the implementation of dance and movement activities in the specified scope
and duration. None of the participants was engaged in a regular sports activity that is more fre-
quently practiced or more demanding than our intensive dance-exercise intervention.
All participants were asked to sign an informed consent form approved by the Ethics
Committee of Masaryk University, Brno. The Ethic committee application number was 13/2015.
The participants were randomly divided in 1:1 ratio. Half of the group (24 women, 6 men)
underwent a 6-month dance-exercise intervention; the second half (20 women, 10 men) was a
control group. Participants were asked to maintain their usual daily regimen with the same amount
of physical activity and normal daily lifestyle. The descriptive characteristics (age, BMI, weight,
number of men and women) of the study sample are shown in Table 1.
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Tab. 1: Descriptive characteristics of the study sample

Experimental group Control group

M SD M SD
Age 68.24 5.00 67.19 6.70
BMI 25.73 3.60 27.20 3.90
Weight (kg) 70.02 13.70 77.03 15.20

N % N %
Male 6 20 10 333
Female 24 80 20 66.6

Note: M - mean, SD - standard deviation, N - number, % - percentage, BMI - body mass index

Methods

Three tests from the Senior fitness test (SFT) battery determined the level of functional fitness
and one test on the “FootWork Pro” stabilometric platform assessed the level of postural stability.
All three controlled functional tests were performed in a gym, the static posturography test and
body composition measurements (BMI characteristics) were carried out in a laboratory. Body
composition measurements were found out using the direct segmental multi-frequency bioelectri-
cal impedance analyzer (Inbody 230).

All participants participated in the testing two times (two identical experimental tests and
measurements before and after the six months of the intervention program). Firstly, the anthro-
pometric characteristics were found out, followed by static posturography and functional tests.
All tests and measurements lasted about 40 minutes.

Senior Fitness Test (SFT) was created to evaluate the individual components of functional fitness

in older adults. Subsequent tests assessing the level of motor abilities that can be improved due to

dance intervention program and that are also closely related to performing daily tasks were chosen.

» 30 Chair stand test: assessing the level of the strength of lower limbs,

* 6 Minute Walk test: assessing the level of endurance,

» 8 Foot up and Go test: assessing the level of agility, dynamic balance and reaction speed (Rikli
& Jones, 2013).

Static posturography allows a precise assessment of the static balance level. Due to measurements
on the “FootWork Pro” stabilometric platform, the precise results indicating the foot pressure
layout and its changes in feet during the measurement and center of pressure (COP) movements
can be assessed and visualized (Amcube, 2015). Lower numerical values indicate the minor de-
viation of the center of gravity. We measured the center of pressure trajectory (COP), the center
of gravity deflection in forward (DF) and right-hand directions (DR). For assessing the level of
balance ability we used one standardized subtest:

For assessing the level of balance ability, we can use one standardized subtest:

* “Broad posture”: the standing position with legs width of the pelvis, arms along the body, eyes
open - holding the position for 30 s
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Intervention program

The intervention program was conceived as “a world tour.” Dances like polka, Irish dance, African
dance, Greek dance and tango were performed. More famous dances such as Polka and Irish
dance have been taught first. Later, more demanding dances were included in terms of both mo-
tor and rhythm.

The exercise program was carried out three times a week and included 50 dance exercise
sessions. Each session (60 minutes) contained parts of dance choreography, preparatory and
general exercises focused on developing a good posture, a breathing and relaxation exercises. An
experienced trainer and an assistant led the individual lesson.

After each dance-movement class, feedback from the participating seniors was obtained us-
ing a standard evaluation sheet for each lesson. The evaluation included the opinions of the
participants on the musical accompaniment, on the dance activity and also on the point of view
of their physical and mental state during the whole class. The evaluation sheet contained four
closed descriptive characteristics with a scale from 1 “strongly disagree” to 6 “strongly agree.”
The part of the evaluation was also the opened sentence: “I would recommend...” which offered
participants to write their comments and recommendations.

Compliance with the intervention was registered and calculated as a percentage of the sessions
attended. Subjects whose attendance was lower than 60 % were not included in the data analyses.

The more detailed description of the unit:

The introductory part lasting about 10 minutes consisted of warm-up (e.g., movements around
the gym performed on rhyme of the music, gait in different positions - on toes, on heels, on inner
or external parts of feet, on bent knees...), mobilization exercises and dynamic stretching of main
muscles with tendency to become shortened.

In the main part (30 min) steps of dance choreography were taught. Steps were gradually
linked into the short sequence and repeated several times concerning seniors’ individual needs.
After completing the new part, the sequences taught in previous lessons were repeated, and the
whole routine was formed and repeated several times. At the end of the main part, the mastered
dances were replayed too. To raise the level of difficulty, we introduced new stimuli, such as the
initial layout of participants. The final part was aimed at balance exercises (using balance equip-
ment - fit balls, over balls, bosu, ladder), and on strengthening exercises (targeted, e.g., on muscles
responsible for a good posture and muscles with the tendency on weakness). All workouts could
be alternated with respect to individual particularities of each participant.

The final part included the stretching and short relaxation including respiratory exercises.

Statistical analyses

For analysis of obtained data, we used IBM SPSS Statistics 25 software. The data were evaluated
using descriptive statistics: arithmetic mean and standard deviation. The data were not normally
distributed; therefore Wilcoxon and Mann-Whitney U test were used. To identify the statistical
significance of the differences between pre-test and post-test in both groups the Wilcoxon sign
rank test was used. Mann-Whitney U test was applied to the significant results, to identify if the
significance survives between groups comparison. Statistical significance was set at p < 0.05.
The Cohen coefficient d, representing the effect size, was assessed to compare the effect of the
intervention dance program on all monitored variables.
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RESULTS

Table 2 shows the descriptive statistics (mean, standard deviation) and the statistical significance
values of individual Senior fitness tests and postural stability measured before and after the inter-
vention dance program in the intervention and the control group.

Tab. 2: Descriptive statistics functional fitness and balance values in intervention and control groups

Intervention group Control group
Pre-test Post-test Pre-test Post-test
M £ SD M £ SD pvalue M £SD M £ SD pvalue
SFT
6 Min Walk (m) 588.16 £ 77.4 622+ 63.79 0.000* 574.5+78.28 601.79 £90.85 0.01*
Chair Stand (number) 16.40 £3.73 18.30 £3.58 0.03* 15.66 +3.53  16.14 +4.31 0.79
8 Foot up Go (s) 493+099 4.64+0.80 0.01* 5.06+0.90 517+ 1.39 0.82
LB
COP (cm2) 2.65+1.47 278 +£2.76 0.26 2.08 + 1.47 2.58 +£2.76 0.42
RD (cm) 1.54 £ 0.72 1.39+0.58 0.22 1.25+0.54 1.48 £+ 0.86 0.31
FD (cm) 2.23+£0.99  2.16 = 1.09 0.20 1.98 £ 0.65 2.01 +1.02 0.76

Note: M - Mean, SD - standard deviation, SFT - Senior fitness test, LB - level of balance, COP - Center of pressure,
RD - Center of gravity, deflection in the right-hand direction, FD - Center of gravity deflection in the forward direction,
p-value - statistical significance, * p < 0.05

The table 2 shows that both groups increased significantly the level of aerobic endurance meas-
ured by 6 Min Walk test in comparison with the pre-test (experimental group p = 0. 000, control
group p = 0. 001).

The tendency to improve we can also observe in the Chair Stand test assessing the level of
strength of lower limbs and in the level of agility, reaction speed and dynamic balance measured
by 8 Foot-Up-and-go Test. The intervention group increased the level of these abilities significantly
(p = 0.03 in Chair stand test, p = 0.01 in 8 Foot-Up-and-go Test). In the control group there is
the only slight, non significant, enhancement (p = 0.79 in Chair stand test, p = 0.82 in 8 Foot-
Up-and-go Test).

Regarding postural stability there were no statistically significant changes in post-test compared
with pre-test in either group after 6 months.

The effectiveness of the intervention dance program: SFT and the level of balance
For greater clarity, the obtained results of the level of functional fitness and postural stability will
be interpreted separately.

Table 3 presents the results of the effectiveness of the intervention dance program in Senior fit-

ness tests and balance level indicated by p-value (statistical significance) and Cohen coefficient
d (Effect size).
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Tab. 3: The effectiveness of the intervention dance program: SFT and the level of balance

p-value Cohen’s d
experimental control experimental control
group group group group
SFT
6 Min Walk (m) 0.28 0.2
Chair Stand (number) 0.21 0.5
8 Foot up Go (s) 0.01* 0.4
LB
COP (cm?) 0.18 0.0
RD (cm) 0.23 0.1
FD (cm) 0.30 0.1
Functional fitness

The results (Table 3) show that the intervention dance program affected the most the level of
agility, reaction speed and dynamic balance measured by 8 Foot-Up-and-go Test. In the interven-
tion group, there was a significant change from the pre-test, and the result was also statistically
significant compared to the change of the control group (p = 0.01). The Cohen’s d value reaches
0.4 that reflects a low size effect.

Both groups increased the level of aerobic endurance measured by 6 Min Walk test in compari-
son with the pre-test, but the result is not statistically significant (p = 0.2). The value of Cohen’s
d indicates a low size effect (0.2).

The same tendency we can observe in the Chair Stand test assessing the level of strength of
lower limbs. Intervention group improved the level of this ability, but the result is not statistically
significant compared to the control group (p = 0.21). Cohen’s coefficient d value exceeds 0.5 that
indicates the medium level of effect size.

Postural stability

Based on the results (Table 3) we can confirm there are no statistically significant changes in any
monitored parameters (COP, RD, FD) in the “broad posture” test that finds out the level of static
balance. The value of Cohen coefficient d in all reliable (COP, RD, FD) indicates a low effect.

DISCUSSION

Recently, the quality of life in senior age is often discussed (Ellingson & Conn, 2000, Von
Bonsdorff, 2016). Due to the aging of the population, the necessity of regular physical activity in
the elderly is often mentioned (Kalvach, 2004, Eijkeren et al., 2008). The appropriate physical
activities can slow down the aging process and thus to contribute to increase or to maintain the
good level of the quality of life.

In our research, the statistically significant values of 8 Foot up and Go test showed the
increasing level of this monitored parameter in the intervention group compared to the con-
trol group (p = 0.01, Cohen’s d = 0.4). The research of Kattenstroth et al. (2010) suggests the same
effect of the dance intervention program on the experimental group in comparison with the con-
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trol group. 8 Foot up and Go test evaluates the level of agility, dynamic balance and reaction speed.
These abilities are used in day-to-day activities, in fast body position changes while, e.g., working in
the kitchen or shopping. The increasing level of these abilities in our intervention group could be
caused by frequent direction changes during choreography, by the necessity of space orientation
to follow the choreography and also by using some balance demanding positions.

Although the resulting values of 6 Min Walk test did not reveal any statistically significant
changes (p = 0.28, Cohen’s d = 0.2) in the intervention group compared to control group, we
have to mention the growth of the level of endurance ability in the intervention group. This posi-
tive tendency may be due to the fact that the main part of the session lasted for 30 minutes and
the steps, dance sequences or already mastered dances were replayed many times. The results of
the control group could be influenced by the season in which the measurements took part. The
post-test measurements were held in spring, when seniors are engaged in gardening or starting
to walk in the countryside. The positive effect of the dance intervention programs on the endur-
ance ability in seniors is mentioned in many types of research (Cruz-Ferreira et al., 2015; Hui et
al., 2009). Similarly, Shanahan et al. (2016) in the results of their study suggest that the regular
participation of seniors in dance sessions is associated not only with the increasing level of en-
durance ability but also by raising of balance ability and with many health benefits and also by
improving the quality of life.

The result of the Chair stand test, assessing the level of lower limbs strength, did not show any
statistically significant value (p = 0.21) compared to the control group. Cohen’s coefficient d value
indicates the medium level of effect size (Cohen’s d = 0.5). Even though the dance intervention
program was not specifically aimed at developing the level of lower limb strength, the experimen-
tal group was able to improve this parameter. The growing tendency could result from the use of
dance steps and some exercises in the final part of the session on bent knees. Due to this fact,
the level of lower limbs strength could increase — the similar results we can see in Kattenstroth
at al. (2013) research. Six months of dance intervention program led to improving the level of
this monitored parameter in the experimental group, unlike the control group that worsened in
this test. The positive, statistically significant effect of the lower limb dance programs is also
demonstrated in studies of Zhang et al. (2008) or Merom et al. (2016). The sufficient level of the
strength ability is necessary e.g., climbing stairs, rising from the chair, getting out of the car and
also plays a crucial role in fall prevention.

Concerning the level of static balance assessed by “broad posture” test, we did not find out
any statistically significant differences any monitored parameters (COP, RD, FD). The level of
effect size in all reliable (COP, RD, FD) indicates a low effect. Unlike our research, another
study (Sofianidis et al. 2009) has shown an increasing level of balance ability due to the dance
intervention program (the Greek dance). The positive effects of Caribbean dance on the level of
static balance, joint mobility, strength and coordination is mentioned in the study of Federici,
Bellagambam & Rocchi (2005). According to Koegh et al. (2009) the main benefit of dance in
the elderly is to improve the level of balance ability and reduce the risk of falls.

The study limitations

The pre-test results could be caused by the ignorence of the tests. In post-test measurements the
learning effect could positively influence the results. Furthermore, the different level of motivation
of the tested sample was observed. This fact could be affected by the current mental and physical
state of mind. The results could also be influenced by the season in which the measurements took
part. The post-test measurements held in spring, when seniors are engaged in gardening or start-
ing to walk in the countryside. We can assume that their fitness level may be affected by this fact.
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CONCLUSION

Our study suggests, that intervention dance program significantly improved the level of agility,
dynamic balance and reaction speed. The level of aerobic endurance, the same as the level of leg
strength did not reveal any statistically significant enhancement. However, in both mentioned
parameters (aerobic endurance and the lower limb strength) we could see a slight improvement.
Based on the results there are no statistically significant changes in the level of postural stability.
Even if the dance intervention program did not have a more significant effect on the level of all
tested parameters, we must state that only a slight improvement or a steady level of functional
fitness and postural stability is a positive result in this age.

Apart from the importance of maintaining the level of physical fitness in senior age at a suf-
ficient level, the positive impact of dance on psychological and sociological parameters must not
be neglected. It is precisely the effect of the dance program on the chosen psychological charac-
teristics and their link with the change in the quality of life of seniors, or life satisfaction, could
be another topic of the research work.
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