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The aim of this study was to investigate the changes in body composition-dynamic balance and
functional movement capacity of 60 female high school students with body mass index (BMI) over 24.9
before and after the eight-week zumba exercise program.
The study included 60 volunteer healthy young women whose body mass index was higher than 24.9
(mean age: 16.75 ± 0.43 years, mean weight: 75.99±10.91 kg, mean body fat: 36.83 ± 6.1%, BMI: 29.56
± 4.12). The portable stadiometer Seca-213 was used to determine the lengths of the study group.
TANITA-Bc 545 N Innerscan Segmental Body Composition Analyzer, “Y-Balance Test was implemented
to determine the dynamic balance values for the lower and upper extremities, Functional Movement
Screen (FMS) test, was used to determine functional movement capacity. To determine the number of
heart beats during zumba exercises, Polar M430 Heart Rate Monitor was used and a total of 24 zumba
exercise sessions were conducted from three days a week for eight weeks.
According to the findings of the study, during the 8-week zumba training program, it is seen that it
provided statistically significant improvement in total body weight loss (p=.000), BMI parameter (p=.000),
body fat % (p=.002), FMS values (p=.000) and lower an upper extremity dynamic balance parameters
(p=.000).
It was found that the eight-week zumba training program had positive effects body composition values,
functional mobility assessment results and dynamic balance parameters of high school students with a
high body mass index of 15-17 years of age.
zumba, dynamic balance, FMS, body fat, high BMI.

Introduction1
In recent years, overweight and obesity in childhood
and adolescence have become an important health problem
all over the world, especially in developed countires due
to the decrease in physical activity [1]. The World Health
Organization (WHO) stated that approximately 40% of
individuals over the age of 18 were overweight [2], and
studies have shown that the rate of overweight and obesity
is more common in women than in men [3]. In Turkey,
as in similar studies carried out worldwide prevalence,
rate of overweight and obesity was higher in women
compared to men [4]. Concerns about the appearance of
women’s bodies are effective not only during adolescence
but at every stage of their lives [5]. Therefore, positive
changes in physical perception affect daily life positively.
In order to achieve this effect, it is very important that
regular physical activity takes place in daily life. Studies
have shown that sedentary lifestyle is one of the leading
factors that increase overweight and obesity [6, 7]. Many
countires around the world are looking for ways to
struggle against overweight, obesity and lack of physical
activity. Regular physical activities such as walking,
plates, zumba appear to be one of the most effective
and popular methods for preventing obesity, weight loss
and body tightening among women with nutrition [5,
8]. Long-term monotonous training contents of exercise
© Eroğlu Kolayiş I., Arol P. , 2020
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programs are one of the reasons why phsyical activities
cannot be sustained regularly [9]. Although they exercise
with music and movements, they do not feel like working
out while performing zumba exercises. Therefore these
are effective ways to prevent sedentary lifestyle. It also
provides a disguised fitness activity atmosphere with its
pleasant way of exercising to prevent overweight and
obesity. Zumba exercises that can be practiced easily by
all individuals starting from the age of 4 with competent
trainers, which attracted 14 million participants in 150
countries, and are among the top 10 sports trends: it is a
very popular Latin-dance sports program [10, 11]. One of
the reasons for its popularity today is that there is no right
or wrong method in zumba exercise practices. Zumba
activities, whose motto is “put aside the training and join
the party” causes individuals to engage in physical activity
by making them want to repeat the exercises with fun
content [9]. Zumba exercises; improves strength, balance,
coordination and fitness as well as improving the rate of
fat reduction in women is a dynamic study to change the
body composition in a positive way [12-14].
The concept of balance, which is capable of keeping
the center of gravity within acceptable limits of the
support surface in daily physical activities [15], is
learned and developable skill and has an important role
in performing functional movements in daily life [16].
Studies have shown that adipose tissue deposition and low
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physical activity levels decrease body balance and create
a positive correlation between high BMI and postural
instability. In this case, it is observed that the individual
will need more effort to maintain the postural balance
[17]. Weak balance is known to be a risk factor for the
occurrence of injuries during daily physical activity
and athletic performance, especially in women [18].
Therefore, the balance-enhancing effect of regular zumba
exercises appears to be an effective method in reducing
these factors [13]. Functional movement is the ability to
produce and maintain basic movements for activities that
provide a balance between mobility and stability along
the kinetic chain [19]. Many people do not have sufficient
knowledge of how to do basic physical activities in their
daily lives and this may cause problems in achieving the
intended physical fitness criteria in the long term [20].
Functional Movement Screen (FMS) testing, which aims
to simulate the needs and constraints of physical activity
in daily life, as a screening tool to assess functional
mobility and postural stability [21], should be considered
for proper physical activity applications. It is a practical
and important measurement method, and it is guiding in
the estimation of dynamic balance scores in women and
men [22, 23].
In spite of its popularity, there have been no studies
dealing with all body composition parameters, functional
movement capacity scores and dynamic balance values of
lower and upper extremities of young zumba participants.
In this respect, the general purpose of the study was to
determine the changes in Body Composition-Dynamic
Balance and Functional Movement Capacity of female
high school students with body mass index (BMI) over
24.9 before and after the eight-week zumba exercise
program.
Hypothesis.
Regular participation in 8-week zumba exercise
can improve the body composition (body weight, body
fat percentage, BMI parameters) of young female high
school students with high BMI values.
8-week zumba exercise applications can improve the
dynamic balance control of the lower and upper extremities
of the working group with functional movement capacity
values, which are important parameters for disability
prevention and healthy living.
Purpose. The aim of this study was to investigate the
changes in Body Composition-Dynamic Balance and
Functional Movement Capacity of 60 female high school
students with body mass index (BMI) over 24.9 before
and after the eight-week zumba exercise program within
one group pre test-post test experimental design.

The portable stadiometer Seca-213 was used to
determine the lengths of the study group. TANITABc 545 N Innerscan Segmental Body Composition
Analyzer, “Y-Balance Test was implemented to determine
the dynamic balance values for the lower and upper
extremities, Functional Movement Screen (FMS) test,
one of the determinants of functional mobility capacity,
was performed to determine the values of physical fitness
and injury risk. To determine the number of heart beats
during zumba exercises, Polar M430 Heart Rate Monitor
was used.
Data Collection
Body Composition Measurements
In order to determine body composition parameters of
the study group, TANITA-Bc 545 N device was used in
sports clothes and bare feet.
Dynamic Balance Measurements
Dynamic balance measurements were evaluated with
the Y-Balance Test, a functional test that required strength,
flexibility, neuromuscular control, stability, range of
motion, balance and proprioception, taking into account
corrected arm and leg length [24]. The test was applied in
two parts in order to determine the dynamic balance values
of the lower and upper extremities. In the first section,
the lower extremity mesaurements were performed in the
anterior/posterio-lateral and posterio-medial plane, and
in the second section the upper extremity measurements
were performed in the superior/inferior and medial plane.
Lower limb lengths of the study group were performed
before the test, from the lower edge of the anterior superior
iliac spine of the right leg to the distal edge of the medial
malleolus while the subject was in a supine position on
a table; the length of the upper limb, C7 vertebral spine
after defining the spine from the tip of the right middle
finger to the end point measured in centimeters with a tape
measure [25]. Sufficient warm-up time was given to all
participants before the test, and after 5 minutes of rest,
trial measurements were made. Pariticipants were asked
to perform and complete the test by stretching the foot
in the air as far as possible in the planes indicated on one
leg without hands and waist in sports clothes. The highest
value was recorded after three replicates [23, 25]. It was
defined “combined balance test score”:

Materials and Methods
Participants. For the purpose of the study; 60 female
(Xage;16,75 ± 0,43) students participated in the study,
who have higher than 24.9 BMI values (BMI; 29.56±4.12;
body fat %; 36.83 ± 6.1) and no physical and neurological
diseases, no serious limb discomfort and no sports activity.
Tests and protocols
Data Collection Tools

Relative (normalized) reach (%) = maximum reach
distance/limb length * 100

Relative (normalized) reach distance (%) =
maximum reach distance/limb length * 100.
Data were calculated separately for both arms and
legs. Upper extremity applications were determined by
the formula [26]:

After body composition measurements and dynamic
balance tests, FMS measurements were performed, scored
and the results were analyzed.
Functional Movement Screen (FMS) Test
The FMS test protocol developed by Cook was used
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to evaluate functional movement [27]. A test consisting of
7 subtest (deep squat, hurdle step, in-line lunge, shoulder
mobility, active straight leg raise, trunk stability pushup, and rotary stability) was shown to the research group
to explain and demonstrate FMS movements to ensure
consistency before testing. After two trials, the study
group was tested and then 3 trial rights, approximately
5 seconds between each trial and 1 minute rest between
each test. The results were evaluated according to Cook’s
instructions in the range of 0 to 3 points, depending on the
quality of body movements and how it was performed.
Zumba Fitness Program
A total of 24 zumba exercise sessions were conducted
from three days a week for eight weeks, and the studies
were conducted by a certified zumba instructor as a
60-minute session between 16.00-17.00 hrs. Zumba
choreographies were generated from movements with
less strain on the skeletal muscle system, avoiding highintensity jumping movements suitable for the overweight
study group. The warm-up part of zumba program is 8-10
minutes and consists of basic dance steps without jumping
and bouncing movements accompanied by gradually
accelerating music tempo (tempo 120-140 bpm) and
aims to increase body temperature, muscle blood flow,
joint mobilization and psychological preparation. The
mean phase of the zumba exercise, where the intensity
was determined by changing music tempo in the study
sections, was performed with approximately 10 zumba

songs in the tempo range of 140-160bpm and a resting
time of 20-30 seconds was given between the songs [9].
During the study, Polar M430 Heart Rate Monitor was
implanted to the person with the highest BMI value
considering the possible risks in practice and the maximal
heart rate was tracked according to the formula (208(0.7xAge)). In the last stage of the exercise, the cooling
phase, the music gradually slowed down and the exercise
was completed with a 120 bpm paced song.
Statistical Analysis
It was used SPSS 22 software. Body Weight, BMI,
Body Fat%, FMS (functional mobility capacity), Lower
Extremity Y-Balance Test values show normal distribution.
Pre-test and post-test analyzes are not suitable for normal
distribution. The significance level was determined as
0.05. The body weight, BMI, Fat%, dynamic balance,
and functional mobility capacity of the study group which
were changed during zumba exercises were calculated by
the following formula:
%Δ=(post-test-pre-test)/pre-test * 100
Results
According to the purpose of the research, the findings
were as follows: the results of the body composition of
the study group, the functional movement capacity (FMS)
measurement results and results of the lower and upper
extremity dynamic balance measurements are given in
Table 2 and Table 3.

Table 1. The training program for the study group
Workout Plan
Starting-Warmup Part (8-10
minutes)

Mean Phase (4045 minutes)
Cooldown
(approximately 5
minutes)

Content
Zumba dance movements consisting of basic dance steps without jumping
and bouncing movements at 120-140 bpm music pace, which lasts
approximately 8-10 minutes, gradually accelerating/resting time between
songs 20-30 seconds
minutes *Average Song time 4.30 min
Zumba dance moves with 10 zumba songs in the tempo range of 140-160
bpm lasting approximately 40-45 minutes *Average Song time 4.30 min/
Rest time between songs 20-30 seconds
Approximate

Duration

Eight weeks
(24 sessions of
zumba sessions
each of which
consists of 60
minutes)

Cooling and stretching movements at 120 bpm tempo, which lasts
approximately 5 minutes and gradually slows down

Table 2. Study Group mean (±SD) weight, BMI, body fat percentage, FMS
Indicators
Weight (kg)
BMI
Body Fat %
FMS (score)

Test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test

Mean
75.99±10.91
72.83±10.63
29.56±4.12
28.319±3.98
36.83±6.1
35.44±5.78
13.7±2.53
15.82±1.98

*p<0.005
120

Development %

Sig. (2-tailed)

-4.16

0.000*

-4.22

0.000*

-3.75

0.002*

15.45

0.000*
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Table 3. Study Group Upper and Lower Extremity Y Balance mean (±SD) Test-retest
Balance

Indicators

LOWER EXTREMITY
Y BALANCE

ANTERIOR (A)

POSTERO MEDIAL (PM)

POSTERO LATERAL (PL)

COMPOSITE reach distance
(%)

UPPER EXTREMITY
Y BALANCE

MEDIAL

SUPERIOR

INFERIOR

COMPOSITE reach distance
(%)

Test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test
Test
Re-test

Left /
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right

X± S
65.27±7.24
68.68±7.54
66.52±6.92
71.54±7.08
94.19±11.00
96.08±12.27
95.88±11.76
99.15±11.93
95.13±10.46
98.99±11.13
95.88±11.07
100.11±11.15
84.87±8.28
87.92±8.59
86.10±8.74
90.27±8.83
67.75±20.47
71.41±18.46
65.45±20.50
69.62±18.16
50.12±15.09
53.02±14.85
49.97±17.61
53.76±16.32
62.23±18.02
64.52±18.49
62.63±20.39
65.99±19.36
60.04±16.29
62.98±15.55
59.35±17.80
63.12±16.28

Development
%

Sig. (2-tailed)

5.22

0.000*

7.54

0.000*

2.01

0.002*

3.41

0.000*

4.08

0.000*

4.41

0.000*

3.6

0.000*

4.85

0.000*

5.4

0.000*

6.37

0.000*

5.78

0.000*

7.58

0.000*

3.67

0.000*

5.37

0.000*

4.91

0.000*

6.36

0.000*

*p<0.005
There was a statistically significant improvement in
pre-test, post-test weight, BMI, body fat % and FMS
values obtained from the study group (p<0.05). When
the percentages of development were examined, it
was observed that all the parameters related to body
composition of the study group were changed in the
expected way.
According to the pre-test and post-test lower extremity
dynamic balance measurement results Anterior (A),
Postero Medial (Pm), Postero Lateral (PL) and Composite
values were found to be statistically significant (p<0.05).
When the development percentages are examined, there
is a positive change in all parameters. In the pre-test and
post-test upper extremity dynamic balance measurement
results; Balance scores of Medial (M), Superior (S),

Inferior (I) and Composite values were found to be
statistically significant (p<0.05). When the percentages of
development were examined, Medial (M), Superior (S),
Inferior (I) and there is a positive change in the composite
values.
Discussion
This study aims to analyze the effects of eight
week zumba exercise program on body composition,
dynamic balance and functional movement capacity
values of 15-17 year old female high school students
with high body mass index (BMI>24.9) without sports
background. The research supports “the hypothesis that
regular participation in 8-week zumba exercise practices
can improve body composition (body weight, body fat
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percentage, BMI parameters) parameters, functional
movement capacity values and dynamic balance control
of upper and lower extremities of young female high
school students with high BMI values”.
According to the findings of the study, during the
8-week zumba training program, it is seen that it provided
statistically significant improvement in total body weight
loss (p=.000), BMI parameter (p=.000), body fat %
(p=.002), FMS values (p=.000) and lower an upper
extremity dynamic balance parameters (p=.000) (Tables
2-3). At this point, it is possible to talk about the positive
effect of the zumba exercise program. In parallel with the
study, Nedkova and Nikolova [7], in a series of studies
covering university student, showed that zumba exercises
with different methodologies increased the willingness of
students to participate in these studies within the scope of
physical education course. Ljubojević et al. [9] also stated
that universal music rhythms also motivate participants
to participate in regular physical activity through the
desire to return to the zumba program over and over
again. Group fitness exercises such as zumba are a sport
that helps lose weight, positively affects BMI values and
provides positive effects on body composition [6], as
well as positive changes in women’s body composition, it
shows positive effects on motoric and functional abilities
[9].
Studies based on overweight women show that the
condition gained as a result of zumba exercises positively
affects health and can be recommended as an effective
method for weight control for overweight women [2830]. Baştuğ et al. [31]: reported that they observed
positive effects on body composition and BMI values
with 12-week zumba exercises applied to intervention
group and these results show that the study is supported
by the literature.
The realization of most of the daily activites depends
on the provision of proper posture and balance in this
position. It is known that balance is a risk factor especially
for the occurrence of injuries in women [18] and studies
have shown that there is a positive correlation between
high BMI and postural instability, and this requires greater
effort to maintain postural balance in the individual [17].
As a result of the study, it was observed that 8-week
zumba exercise program made a significant difference in
the improvement of post-exercise balance performance in
dynamic balance tests similar to the literature, however,
zumba studies also improved posture control. Many
studies have reported that participation in regular zumba
exercises creates significant positive changes in static and
dynamic balance parameters [13, 32] and that zumba dance
activities create significant improvements in static and
dynamic balance values even in patients with Parkinson’s
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disease [33]. In 2018, Baştuğ examined the effects of
dance exercises on body composition, flexibility, balance
and concentration, including zumba, and recommended
regular dance exercises for the development of all these
features [34].
Functional Movement Screen (FMS) test is used as a
screening tool to evaluate functional mobility and postural
stability [21]. FMS test aims to simulate the needs and
constraints of physical activities in daily life. In order to
perform physical activity applications correctly. FMS test
should be considered as a guide in estimating dynamic
balance scores in women and men [22, 23]. Determination
of functional mobility capacity through FMS is an
application method that tries to increase the educational
activites of physical activities in daily life, including sports
activities, to identify and simulate situational needs and
constraints. Assuming that endurance, motion, flexibility
and stability are a prerequisite for optimal athletic
performace, FMS can be considered a safe screening
tool to assess functional mobility and postural stability
[21]. According to the results of the study, significant
improvements were observed in FMS scores, which are
the determinants of functional fitness, consisting of seven
subtests, which measure functional fitness, and the results
were statistically significant (Table 1). When health
benefits are taken into consideration, it can be said that
controlled zumba exercise studies will have a positive
effect on FMS scores as a result of functional movement
development.
Conclusion
The results of the study clearly show that the eightweek zumba training program (3 days-60 minutes per
week) has produced significant positive improvements in
body composition values, functional mobility assessment
results and dynamic balance parameters of high school
students with a high body mass index of 15-17 years of
age. In line with this, zumba exercises can be suggested as
an effective group exercise for this age group. Considering
the benefits of regular physical activity, the importance of
participation in fitness activites such as zumba in terms
of health must be emphasized. And it is thought that such
multi-repetitive training programs will provide benefits
for individuals as increasing functional movement
capacity values and dynamic balance parameters as well
as improvement of BMI. In addition, zumba exercises can
be suggested as an effective exercises for encouraging
individuals with sedentary lifestyle to physical activity
in long term weight control and body composition
development.
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