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BACKGROUND: Regular physical activity has a positive influence on increasing physical fitness, which has con-
siderable impact on health and, consequently, on the quality and length of human life.

OBJECTIVE: The aim of the study was to assess the influence of six months of physical endurance activity on the
body composition and aerobic capacity of middle aged women.

METHODS: Forty women between the ages of 40 to 55 years with a sedentary occupation and without regular
physical activity took part in the study. The experimental group (n = 21) participated in dance aerobics lessons com-
bined with strength training three times a week for 6 months, during exercise heart rate was monitored by heart rate
monitors. The control group (n = 19) did not change their lifestyle during the observed period. All participants passed
an all-out bicycle ergometer test to exhaustion and anthropometric measurement (bioelectrical impedance analysis
method) before and after this six month program.

RESULTS: In the experimental group, after finishing the intervention programme, positive changes were per-
ceptible in almost all monitored parameters; specifically an increase of fat free mass in the lower limbs, peak oxygen
consumption, and the duration of the exercise test was statistically significant. Although, in the control group, some
monitored parameters changed almost identically; the amount of fat free mass decreased and the duration of the
exercise test diminished. Analysis of variance at repeated measurements confirmed that the intervention programme
had a statistically significant and positive effect on the duration of the exercise test and on the amount of muscle and
fat free mass in the right lower limb.

CONCLUSIONS: Physical intervention had a statistically important positive influence on the amount of muscle
and fat free mass in the right lower limb and on the duration of the exercise test (also logically significant). The results
were affected by the women’s poor adherence to the aerobics programme, large differences in their motivation and
the relatively low training intensity. Despite some inconsistent results, it can be said that an intervention programme
in a style of aerobic dance combined with strengh training is suitable physical activity for increasing physical fitness
in sedentary middle aged women.
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INTRODUCTION

The fact, that regular physical activity of a proper in-
tensity and volume is a very important part of a healthy
lifestyle, is already commonly known. A number of au-
thors demonstrate in their studies that an active lifestyle
and good fitness has considerable influence on health
and, consequently, on the quality and length of human
life (Fletcher et al., 2001; Warburton, Nicol, & Bredin,
2006). Physical inactivity, together with excessive food
intake, belongs to the important risk factors contribut-
ing to obesity and cardiovascular and metabolic diseases
development (Stejskal, 2000; Warburton et al., 2006).

Physical activity is important during one’s whole
life, however its importance and need increases with
aging (Simonek, 2000). With advancing age, the risk of
metabolic and cardiovascular diseases rises. It is a con-
sequence of age related physiological and other changes,
which are accompanied by decline of aerobic capacity
or changes in body composition (Hawkins & Wiswell,
2003; Hughes, Frontera, Roubenoff, Evans, & Fiatarone
Singh, 2002). Since some studies demonstrate, that age
associated decline in aerobic capacity and lean body
mass have a slower decline in athletes and active individ-
uals than in sedentary individuals (Hawkins & Wiswell,
2003; Hughes et al., 2002), it is evident that lifestyle can
influence these changes.
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In menopausal women, the risk of the above men-
tioned diseases may be accelerated by hormonal chang-
es (Silva, Costa-Paiva, Pinto-Neto, Braga, & Morais,
2005). In postmenopausal women, the lack of estrogen
can cause an acceleration of age associated bone loss
(Manolagas, 2010) and muscle mass loss. One of the
possibilities for how to influence and slow down the
number of menopausal associated symptoms is a change
of lifestyle and enhancement of physical activity (Asi-
kainen, Kukkonen-Harjula, & Miilunpalo, 2004; Asi-
kainen et al., 2002). However, according to Bohackova
and Kolouch (2001), it is more efficient to change a life
style before climacterial.

Physical activity, which has a positive influence
on physical fitness improvement, is according to the
American College of Sports Medicine (ACSM) any ac-
tivity that uses large muscle groups, is rhythmical and
naturally aerobic (walking, jogging, cycling) (Pollock
et al., 1998). For an improvement in VO,max and body
composition it should be practised 3-5 times a week
(Asikainen et al., 2002; Pollock et al., 1998), with an
intensity of 50-85% of VO,max, with a total energy out-
put of 700-2000 kcal per week (2.93-8.36 MJ) (Asi-
kainen et al., 2002). Numerous studies demonstrated
that combined aerobic and resistance training is suitable
for menopausal women (Asikainen et al., 2004).

Aerobics, which matches the above mentioned rec-
ommendations, belong to the most popular women’s
group workouts in recent years. The ACSM also pre-
sents aerobics as a suitable physical activity for physical
fitness improvement (Pollock et al., 1998). Many studies
confirm the positive effect of aerobics on middle aged
women’s cardiorespiratory fitness and body composi-
tion (Bell & Bassey, 1994; Cakmakgi, Arslan, Taskin,
& Cakmakgei 2011; Robles Gil et al., 2012; Stejskal et
al., 2007), but they apply only dance or step aerobics
in their researches. However, the type of lessons which
combine aerobic dance with resistance training or which
are focused on strengthening remain missed. Due to
strengthening, the intensity level of these lessons might
be lower; therefore, the influence on fitness might be
different.

The aim of the study was to assess the influence of
six months of dance aerobics combined with strenght
training on the body composition and aerobic capacity
of women between the ages of 40 to 55 years with a sed-
entary occupation and without regular physical activity.

METHODS

Subjects

The research sample consisted of 40 healthy women
between the ages of 40 to 55 years (M = 46.68; SD =
3.39), with a sedentary occupation and without regular
physical activity.
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Entrance criteria were an interest in exercise, a health
state allowing participation in the exercise programme,
the appropriate age, sedentary occupation and signing
informed consent. Fulfillment of these conditions was
tested by a short interview.

Thirty women, who met the above mentioned con-
ditions, expressed their interest in regular training and
participation in the project. The medical entrance exam
excluded another two of them. It was not possible to
divide such a small sample into an experimental and
acontrol group, therefore, the control group (another
20 women) was made of women who also matched
above mentioned entrance criteria, but in contrast to the
participants from the experimental group, they were not
interested in changing their actual lifestyle and regular
physical activity. Accordingly, women were not divided
randomly but based on their interest in physical activity.

The experimental group, made up of 28 women,
were to complete dance aerobics lessons combined with
strength training under the supervision of experienced
and professional coaches regularly three times a week
for 6 months. Before starting and after finishing this
programme the participants completed initial and final
laboratory testing. Due to seven women not taking part
in the final checkup, the experiment will only use the
data from 21 women.

The control group, primarily made up of 20 women,
did not change their lifestyle during the observed period.
In the same period, the women from the control group
took part in a similar initial and final laboratory test-
ing to that of the women from the experimental group.
Only 19 women from the control group completed the
program.

The main aim of this project was not to change par-
ticipants’ aerobic capacity or body composition at any
cost, but to find out, how the used active intervention
can affect these indicators. Any changes in nutrition
or habitual physical activity could distort the results.
For the same reason women did not use any nutritional
supplements.

Laboratory tests

Before starting and after finishing the intervention
programme, all participants completed initial and final
laboratory testing, within that they passed anthropomet-
ric measurement by tetrapolar bioelectrical impedance
analysis (BIA) method and an all out bicycle ergometer
test to exhaustion on the bicycle ergometer. Before the
measurement itself was carried out, women passed the
entrance medical check up, where the women’s anam-
nesis were taken, a static electrocardiogram (12 - lead
ECG, BTL - 08 MT+, Czech Republic) recorded, and
blood pressure (BP) by mercury manometer (Chirana
T 40, Slovakia) measured to exclude possible heart or
vascular diseases which would contra-indicate the exer-
cise. In the case where hypertension at rest was detected
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(>140/90 - Chobanian et al., 2003), blood pressure was
also measured during the exercise test.

Participants completed an all out bicycle ergometer
test to exhaustion on a bicycle ergometer (Lode Corival,
Netherlands). It was a continuous multistage test with
a quick rise of the load to a maximum according to
Jirak et al. (2004). A short initial phase (30 seconds
without any load and 30 seconds with a load of 10 watts
[W]) served as training. Then the load was increased to
25 W and kept increasing every minute by 25 W until
reaching a subjective maximum. All stages of a load
lasted one minute. The maximal testing was finished
due to exhaustion and the inability to keep a pedal fre-
quency of 60 rev. x min~! (Jirak et al., 2004). Analysis of
breath gases was carried out using a gas analyser (Zan
600 USB, nSpire Health, Germany).

The data obtained during the maximal cycling test
was also used for setting the optimal exercise intensity
for each woman in the experimental group in the aero-
bics lessons. The exercise intensity of each woman was
monitored and controlled using heart rate monitors (Po-
lar S610i, Polar Electro, Finland) during the aerobics
lessons.

Body composition was assessed by the BIA method,
using a single frequency tetrapolar Tanita BC - 418 MA
Segmental Body Composition Analyzer (Tanita Corpo-
ration, Japan). BIA method is based on the principle of
different electrical characters of lean tissue, body fat and
body water. For the total body water (TBW, basic vari-
able) estimation, BIA uses low level electrical current
(800 pA) with a fixed frequency (50 kHz), which meas-
ures particular biological tissues conductivity. Fat free
mass (FFM) which contains large amounts of water and
electrolytes, is a good electrical conductor, by contrast
fat mass (FM) which is anhydrous, acts like an insula-
tor (Riegerova, Pridalova, & Ulbrichova, 2006; Wagner
& Heyward, 1999). BIA method is considered as a suf-
ficiently valid and reliable method for the assessment
of body composition in healthy subjects with a body
mass index (BMI) 16-34 kg x m-? without abnormal
hydration, if the standard measurement conditions are
observed (Kyle et al., 2004).

The BIA measurements run adhering to the manu-
facturer’s guidelines (Tanita BC 418 MA Instruction
Manual, 2002). Height, sex and age were entered manu-
ally, while weight was recorded automatically. The Tan-
ita software uses inbuilt prediction equations for the
body composition calculation with regard to subjects’
activity level (category “standard” for a common indi-
vidual or category “athlete” for an active individual).
The women were classified standard. Standard measure-
ment conditions were observed (Heyward & Wagner,
2004; Kyle et al., 2004).

Using this method the following parameters were
attained - body weight (kg), total amount of FM, FFM,
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TBW and muscle mass (MM); the parameters, except
for body weight, are shown both in absolute values (kg)
and in relative values (% of body weight). The values
of FM, FFM and MM were monitored according to
particular body segments such as - upper and lower
limbs and trunk. Additional to the above mentioned
parameters, BMI was also calculated.

Participants also passed the spectral analysis of
heart rate variability according to the method described
by Salinger et al. (1998), but the results of this measure-
ment are not the object of this study. The exception is
only the resting heart rate values (HR ), which were
obtained during clinostasis and were necessary for a
setting of optimal exercise intensity for each woman.

Active intervention

The active intervention lasted for 6 months. Exercise
lessons were regularly organised on Monday, Wednes-
day, and Friday. The lessons were supervised by three
professional instructors especially trained for the given
type of aerobics lesson.

Lesson structure

The initial part of the lesson (Warm up and dynamic
stretching) (approximately 15 minutes) serves for warm-
ing up the body and preparing it for a sequential load.
During this part, the women were taught dance cho-
reography in its basic and low impact form and this
choreography was consequently used during the main
part of the lesson. The choreography was usually created
using two or three symmetric blocks.

Low impact steps are based on walking, at least one
foot remains on the floor. On the other hand, high im-
pact steps come from skips and runs and when both feet
are off the ground at the same time.

In the main part of the lesson (approximately
35 minutes), the choreography was developed and body-
building elements were inserted into the dance chore-
ography. Holding pattern and Layering methods, which
replace basic steps with other more complicated steps or
isotonic bodybuilding elements, were used (Sedénkova,
2007).

Cool down followed by repeating the basic aerobics
steps in low impact form (approximately 3 minutes) and
static isometric and isotonic boosting of chosen upper
body muscle groups (e.g. strengthening back muscles,
arms) (approximately 5 minutes).

At the end of each lesson, the strengthening of ab-
dominal muscles passed and followed both final static
stretching of all muscles that worked during the training
session and the postural muscles.

During every lesson, a new choreography composed
of low impact as well as high impact steps was taught.
Considering that women participated in this study were
middle aged, sedentary and less fit, dance choreogra-
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phies were primarily composed of low impact elements.
Boosting elements were focused on the lower body mus-
cles and were integrated directly into the choreography.

In the initial and main part of the lesson recom-
mended music tempo was 135-140 beats x min~!
(BPM), in the cool down part and during the strength-
ening it was 130 BPM. At the starting phase of the inter-
vention program (the first two weeks of the intervention
program - Stejskal & Hejnova, 1992), instructors used
a slower pace music and easier choreographies.

In the period of the third month up to the sixth
month of the active intervention the women’s heart rate
was monitored by heart rate monitors (Polar) in every
aerobics lesson. The recommended (optimal) heart
rate (HRom) of each woman was calculated according
to the below mentioned formula (Stejskal & Hejno-
va, 1993). The lower limit of recommended workout
zone (10 BPM) was derived from the HROpt lowered by
10 BPM.

HR(W = [(0.003 x VO, max x k') + 0.6] x [1.05 x
(HR,  -HR )]+ HR  where HRW - optimal heart
rate (recommended exercise intensity) [beats x min.™'],
VO, max * k'~ maximal oxygen consumption [ml x
min.”' x kg™'], HR - maximal heart rate [beats x
min. '], HR - resting heart rate [beatsx min!].

Since only 15 monitors were available, women ro-
tated them among themselves after each week. Data
of heart rate monitoring were regularly copied into a
computer, consequently from the whole training unit
the maximal heart rate (HR ) and duration within the
recommended zone (t_) of each woman was found. The
average heart rate (HR ) and circulation loading (Ste-
jskal & Hejnova, 1993) by the relative utilization (%) of
the maximal heart rate reserve (HRR = HR _-HR_ )
were also calculated in the initial and main part of the
lesson.

One of the aims of the study was to find out what is
the natural reaction of a female human to a given type of
lesson, therefore women were not motivated to monitor
and adhere to their training intensity regularly.

Statistical analysis

In the study a regular intervention program was the
independent variable (regular aerobics lessons with
given intensity and size) and chosen indicators of fit-
ness (body composition, VO, max and next parameters
characterizing cardiorespiratory fitness) were the de-
pendent variables.

Data were analysed using the Statistica §programme.
Firstly, the basic statistical magnitudes were calculated
for all monitored parameters (mean, standard deviation,
minimum value, maximum value). A change of each
watched parameter is expressed as a difference of the
average value after intervention and the average value
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before intervention. For the statistical assessment of
changes in particular indicators before and after the
intervention, the analysis of variance at repeated meas-
urements (ANOVA) and a post-hoc test (Fischer’s LSD
test) were used. Fischer’s LSD test was also used for the
statistical evaluation of the differences in the initial and
final values between the experimental group and the
control group. Logical significance (effect size) for the
ANOVA was expressed by the coefficient n?, whereas
the values n? > 0.14 predicate of high logical significance
(Morse, 1999). The level of statistical significance was
set to p < 0.05 for all statistical analysis.

RESULTS

Ideally, women could participate in 69 aerobics les-
sons (TABLE 1). The mean attendance for one lesson
was 14 women and each woman visited an average of
46 lessons (approximately 67%). TABLE 1 shows se-
lected descriptive statistics of parameters that distin-
guish exercise intervention, which were obtained from
heart rate monitors. The average training intensity in
the initial and main part of the lesson was 54.8% HRR.
From the whole training unit, the duration within the
recommended zone was on average nearly 10 minutes.

TABLES 2, 3 and 4 show the basic characteristics of
the research sample and the differences between the av-
erage entering and average outgoing data of both groups.
Women with an average BMI were at the low limit of
being overweight (National Heart, Lung, & Blood In-
stitute, 1998) for the initial diagnostics, an amount of
body fat corresponding to standard rates for the given
age and gender group (Heyward & Wagner, 2004; Tanita
BC 418 MA Instruction Manual, 2002). The amount
of total body water was slightly below normal values
(Riegerova et al., 2006). The initial rate of aerobic ca-
pacity was moderately under the standard limit in the
experimental group; in the control group, it achieved
the standard limit (Fletcher et al., 2001). The rates of
maximal performance concurred with the average rates
for a healthy population (Placheta et al., 2001).

The post-hoc test demonstrated that even if both
groups were not homogenous, the differences between
them were not statistically relevant (TABLE 5). In the
experimental group, there was an improvement in al-
most all parameters, but changes were not statistically
significant, as shown in TABLE 5. Significant enhance-
ment in aerobic capacity was attained not only in the
experimental group, but in VO peak x kg' also in the
control group (TABLE 5). In contrast to the control
group, women from the experimental group achieved a
higher performance in the exercise test after the inter-
vention programme and the duration of the exercise test
was significantly longer.
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Due to the futility of detecting the quantity of body
fat in segments of limbs and because of the statistically
insignificant changes in the parameters, the results are
not shown in the tables. The only exception is the in-
crease of muscle and fat free mass in the lower limbs in
women from the experimental group, which was statisti-
cally significant to the changes in the parameters in the
control group.

The analysis of variance at repeated measurements
confirmed that regular physical intervention had, under
these experimental conditions, a statistically significant
positive effect on the duration of the exercise test (also
logically significant) and on the amount of muscle and
fat free mass in the right lower limb (TABLE 5).

TABLE 1
Selected descriptive statistics of exercise intervention

M SD Min. Max.

» 46.41 17.34 9.00 68.00
n, % 67.26 25.14 13.04 98.55
N 13.80 3.09 4.00 20.00
HR 145.70 14.61 106.00 176.00
HR 120.79 13.49 81.32 155.67
HR , 115,92 12,78 79,35 148,15
% HRR 54.81 12.70 15.4 94.77
t 9:27 5:48 0:00 26:10
LI— 37:54 10:31 0:00 58:20
LI 29:25 12:05 0:00 53:10
L. 19:11 12:55 0:00 49:10

Legend: n, - number of training units passed by 1 woman,
n % - number of training units passed by 1 woman in relative
values (%), N - number of women present on one training unit,
HR - maximum heart rate in the aerobics lesson [beats x min™'],
HR ;- average heart rate in the initial and main part of the aero-
bics lesson [beats x min™'] HR - average heart rate of the whole
aerobics lesson [beats x min~'], % HRR - exercise intensity in %
of maximal heart rate reserve in the initial and main part of the
aerobics lesson, 7_- average duration of exercise in the recom-
mended zone [min.], 7, .. - average duration of exercise at the
intensity above 40% HRR [min.], 7, ... - average duration of
exercise at the intensity above 50% HRR [min.], ¢, ... - aver-
age duration of exercise at the intensity above 60% HRR [min.],
M - arithmetic mean, SD - standard deviation, Min. - minimum

value, Max. - maximum value

DISCUSSION

Even though at the beginning of the project the
women’s motivation and their interest in participation
in the project were great, their attendance of lessons
graduallyfell. While in the first month of the active inter-
vention, there were on average 17 women in the training
unit, in the last month of intervention, only 11 women
on average participated in the lesson. Eight participants
showed 80% adherence during the intervention period,
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what can be considered as a high adherence (Willis
& Campbell, 1992), on the other hand 5 women visited
less than 40% training units, what is according to Willis
and Campbell (1992) a mark of low adherence.

In addition Kovacova, Stejskal, Neuls, and Elfmark
(2011) reached similar results. In their study, the average
value of adherence in the first month of the intervention
program was 85%, during the last two months the aver-
age value of women’s attendance was also slightly under
60%. Results of both studies are in agreement with the
Willis and Campbell (1992) theory that almost 50% of
individuals, who start their participation in some physi-
cal activity program, terminate during the first 6 months
of that program. According to Kovacova et al. (2011),
reasons for the different or possibly decreasing adher-
ence to long lasting intervention exercise are mainly in
psychological factors (motivation and personal charac-
teristics) and objective reasons (health, family, work,
etc.).

A level of attendance, together with its large inter-
individual variability, certainly had an influence on most
results of the active intervention. There was a statisti-
cally significant decline in the BIA results for the control
group. One of the causes of this surprising result is not
only the loss of body fat mass, but also a decline in the
absolute value of fat free mass (as well as muscle mass).
In the experimental group, the decrease in BMI was not
significant; no reduction of fat free mass and muscle
mass was achieved, in contrast to the control group.
On the contrary, there was an increase in these values.
Statistically significant changes of the lower limbs com-
position in the group of exercising women can be linked
to the intervention programme character.

Wilmore et al. (1999) mention that specific endur-
ance active intervention, which lasts longer than six
months, causes on average a loss of 1.6 kg of total body
mass, 2.6 kg of fat mass (approximately 2.9% body fat)
and an increase of 1kg of fat free mass. Our experimen-
tal group lost on average only 1kg of fat mass after the
active intervention, and the mean increase of fat-free
mass was only 0.09kg (8%). The lower effectiveness of
our intervention programme was probably caused by
the relatively low and very varied adherence, often inad-
equate (low) training intensity, and the shorter duration
of intervention.

Significant enhancement in aerobic capacity was
attained not only in the experimental group, but in
VO ,peak x kg™' also in the control group. Women from
the experimental group, in contrast to the control group,
improved their maximum performance and the dura-
tion of the exercise test lasted significantly longer. These
results can indicate the better exercise economy, which
can result from more effective muscle recruitment into
motor patterns (related to motor learning), a more ef-
fective ATP generation or better muscle elasticity (Jones
& Carter, 2000).
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TABLE 2
Total body composition before and after the intervention programme

X Before After Change
Indicator
M SD Min. Max. M SD Min. Max. M

Weight Ex. 72.12 11.55 55.10 97.40 71.31 10.71 53.00 89.50 -0.81
Co. 69.94 9.75 53.50 89.90 68.47 8.33 53.60 83.30 -1.47

BMI Ex. 26.74 4.58 20.30 36.20 26.34 4.20 19.00 33.30 -0.40
Co. 25.50 2.64 21.70 31.10 24.82 2.50 20.90 30.60 -0.68

™M Ex. 46.77 3.40 41.10 55.10 46.91 3.63 38.80 53.40 0.14
Co. 46.70 5.31 38.90 54.40 46.44 4.64 39.40 54.10 -0.26

% TMM Ex. 65.81 8.56 56.60 84.10 66.74 7.91 57.00 82.80 0.93
Co. 67.15 5.18 59.30 717.70 67.47 4.08 62.40 75.00 0.32

Ex. 22.96 9.36 5.60 39.40 21.91 8.41 7.30 35.80 -1.05

e Co. 20.76 5.93 10.80 32.70 20.04 4.80 11.30 27.80 -0.72
Y Ex. 30.60 9.16 9.80 40.40 29.72 8.30 13.00 39.90 -0.88
% TEM Co. 29.27 5.49 18.10 37.70 28.95 4.30 21.10 34.30 -0.32
TFEM Ex. 49.31 3.61 43.30 58.00 49.40 3.86 40.80 56.20 0.09
Co. 49.18 5.59 40.90 57.20 48.44 4.50 41.50 56.20 -0.74

% TEFM Ex. 69.41 9.17 59.50 90.30 70.29 8.31 60.10 87.10 0.88
Co. 70.56 5.67 62.30 81.90 71.06 4.29 65.70 78.90 0.50

Ex. 573.48 57.30 473.00 705.00 568.48 55.73 452.00 674.00 -5.00

Impedance

Co. 582.53 63.65 476.00 709.00 589.79 53.49 486.00 663.00 7.26

Ex. 36.11 2.65 31.70 42.50 36.16 2.82 29.90 41.10 0.05

TBW Co. 35.99 4.10 29.90 41.90 35.38 3.35 30.40 41.10 -0.61
Y Ex. 50.83 6.73 43.60 66.10 51.44 6.08 44.00 63.70 0.61
#IBW Co. 51.60 4.20 45.60 60.00 51.96 3.04 48.10 57.80 0.36

Legend: Weight - women'’s weight [kg], BMI - body mass index [kg x m™2], %TMM, %TFM, %TFFM - total muscle mass, fat mass and fat
free mass [%], TMM, TFM, TFFM - total muscle mass, fat mass and fat free mass [kg], Impedance - total body impedance [Q], TBW -
total body water [kg], % TBW - total body water [%], Ex. - experimental group, Co. - control group, Before - values before the active
intervention of the experimental group, After - values after the active intervention of the experimental group, M - arithmetic mean,
SD - standard deviation, Min. - minimum value, Max. - maximum value, Change - difference between the mean value after and before
exercise intervention

TABLE 3
Results of exercise examination before and after the intervention programme

. Before After Change
Indicator - -
M SD Min. Max. M SD Min. Max. M
Ex. 1.97 0.33 1.31 2.67 2.12 0.37 1.57 3.01 0.15
VO peak
Co. 2.05 0.44 1.31 2.86 2.17 0.44 1.57 2.87 0.12
Ex. 27.72 5.84 16.04 40.62 30.16 5.64 18.72 43.67 2.44
VO peak x kg’
Co. 29.39 4.25 22.95 35.54 31.53 4.18 25.08 39.04 2.14
W Ex. 163.10 26.95 100.00 | 200.00 | 169.05 26.11 125.00 | 225.00 5.95
e Co. 163.16 29.31 125.00 | 225.00 | 160.53 30.41 125.00 | 225.00 -2.63
W kel Ex. 2.30 0.47 1.56 3.51 2.40 0.43 1.71 3.39 0.10
max 18 Co. 2.34 0.30 1.67 3.04 2.34 0.34 1.84 2.86 0.00
HR Ex. 165.81 13.16 136.00 188.00 | 166.29 10.61 141.00 191.00 0.48
e Co. 166.58 12.75 135.00 188.00 | 162.32 12.37 135.00 183.00 -4.26
. Ex. 6.24 1.05 3.53 8.13 6.50 1.01 4.23 8.13 0.26
Test duration
Co. 6.35 1.14 4.70 8.37 6.20 1.24 4.40 8.58 -0.15

Legend: VO peak - peak oxygen consumption [L x min.™'], VO peak x kg’ - peak oxygen consumption [ml x min.”' x kg™'], W, - maxi-
mum performance [W], W x kg - maximum performance [W x kg™'], HR - maximum heart rate [beats x min.'], Test duration
- duration of the exercise test [min.], Ex. - experimental group, Co. - control group, Before - values before the active intervention of the
experimental group, After - values after the active intervention of the experimental group, M - arithmetic mean, SD - standard devia-

tion, Min. - minimum value, Max. - maximum value, Change - difference between the mean value after and before exercise intervention
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TABLE 4
Composition of lower limbs before and after the intervention programme
. Before After Change
Indicator
M SD Min. Max. M SD Min. Max. M
Ex. 7.62 0.64 6.60 9.10 7.76 0.76 6.60 9.10 0.14
RL MM
Co. 7.68 0.91 6.10 9.00 7.58 0.77 6.20 9.10 -0.10
Ex. 59.39 6.90 49.60 73.30 60.67 6.66 50.40 74.20 1.28
RL % MM
Co. 61.06 4.40 54.40 68.80 61.61 3.44 56.20 68.90 0.55
Ex. 4.94 1.59 2.30 8.30 4.711 1.44 2.10 7.20 -0.23
RL FM
Co. 4.49 1.04 2.80 6.80 4.32 0.85 2.90 6.20 -0.17
Ex. 37.07 7.26 21.30 47.30 35.59 7.09 21.40 46.60 -1.48
RL % FM
Co. 35.24 4.67 27.10 42.40 34.75 3.64 27.50 40.40 -0.49
Ex. 8.08 0.69 7.00 9.70 8.24 0.82 7.00 9.60 0.16
RL FFM
Co. 8.14 0.95 6.50 9.50 8.03 0.82 6.60 9.70 -0.11
Ex. 62.91 7.22 52.70 78.30 64.41 7.09 53.40 78.60 1.50
RL % FFM
Co. 66.34 8.77 57.60 97.10 65.25 3.64 59.60 72.50 -1.09
Ex. 7.54 0.59 6.80 9.10 7.66 0.71 6.60 8.90 0.12
LL MM
Co. 7.48 0.85 6.00 8.60 7.39 0.70 6.10 8.70 -0.09
Ex. 59.47 6.63 51.10 74.30 60.87 6.26 52.80 72.60 1.40
LL % MM
Co. 60.65 4.16 54.80 68.20 61.16 3.35 55.70 68.60 0.51
LL FM Ex. 4.85 1.57 2.20 8.20 4.61 1.40 2.20 7.10 -0.24
Co. 4.45 1.01 2.80 6.60 4.28 0.82 2.80 6.10 -0.17
LL % FM Ex. 36.82 6.98 22.10 46.10 35.46 6.66 23.00 44.10 -1.36
Y Co. 35.58 4.59 26.90 42.10 35.04 3.66 26.60 41.10 -0.54
Ex. 8.00 0.63 7.20 9.60 8.12 0.75 7.00 9.40 0.12
LL FFM
Co. 7.94 0.91 6.40 9.20 7.85 0.73 6.50 9.20 -0.09
Ex. 63.16 7.00 53.90 77.90 64.54 6.66 55.90 77.00 1.38
LL % FFM
Co. 64.94 493 57.90 73.10 65.02 3.75 58.90 73.40 0.08

Legend: RL - right leg, LL - left leg, % MM, % FM, % FFM - muscle mass, fat mass, fat free mass [%], MM, FM, FFM - muscle mass, fat
mass, fat-free mass [kg], Ex. - experimental group, Co. - control group, Before - values before the active intervention of the experimental
group, After - values after the active intervention of the experimental group, M - arithmetic mean, SD - standard deviation, Min. - mini-
mum value, Max. - maximum value, Change - difference between the mean value after and before exercise intervention

It cannot be ruled out that, in those women who had
final average rates VO, peak and VO peak x kg™! higher
than women from the experimental group, unrecorded
positive changes in their lifestyle occurred which may
reverse the age related digressive trend of aerobic capac-
ity (Fletcher et al., 2001; Hawkins & Wiswell, 2003).
Among these possible unregistered changes can belong,
for example, a seasonal rise in habitual activity, which
could raise the final values of both monitored indicators.

VO ,peak x kg™ enhancement in the women from the
experimental group is lower than other similar studies
mention (Robles Gil et al., 2012; Stejskal et al., 2007).
In these studies the VO,peak x kg ! increasing was high-
er than 3.5ml x kg-! x min~!, but participants completed
aerobic dance lessons without strength training and with
higher training intensity.

The recommended intensity of the workout corre-
sponded to approximately 60% VO, max x kg™' (Stejskal
& Hejnova, 1993) or 60% HRR. The actual values of

loading of circulation were, on average, approximately
5% lower and the involvement of individual women was
markedly different. From the results of heart rate moni-
tors, it is evident that the average exercise time at the
training intensity above 40% HRR was almost 38 min-
utes and at the training intensity above 50% HRR was
almost 30 minutes.

This active intervention should lead to an improve-
ment in fitness, due to its frequency, duration, and inten-
sity being distinctively over the recommended limit of
the American Heart Association (AHA) - three times
a week, 20 minutes, minimum intensity 40% VO,max
(Fletcher et al, 2001). ACSM also mention, that for
unfit individuals, training intensity 40-50% HRR is suffi-
cient to improve cardiorespiratory fitness (Pollock et al.,
1998). Swain and Franklin (2002) demonstrate in their
study that persons with baseline aerobic capacity below
40ml x kg™' x min™' obtain improvement in VO,max
with training intensity as low as 30% of HRR. Higher
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TABLE 5
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Results of the Fisher’s LSD test and ANOVA at repeated measurements

Post hoc - Fisher’s LSD test
X Before vs. After Ex. vs. Co. ANOVA
Indicator
Ex. Co. Before - Before | After - After
p )4 )4 )4 F p 7’
Weight 0.28 0.07 0.50 0.67 0.36 0.55 0.01
BMI 0.15 0.02 0.29 0.19 0.50 0.48 0.01
T™MM 0.76 0.60 0.96 0.73 0.36 0.55 0.01
% TMM 0.12 0.60 0.54 0.74 0.52 0.47 0.01
TFM 0.10 0.28 0.36 0.43 0.12 0.73 <0.00
% TFM 0.17 0.62 0.56 0.73 0.37 0.55 0.01
TFFM 0.01 0.10 0.93 0.50 1.84 0.18 0.05
% TFFM 0.18 0.46 0.62 0.74 0.16 0.69 <0.00
Impedance 0.50 0.35 0.62 0.25 1.32 0.26 0.03
TBW 0.88 0.07 0.90 0.45 2.11 0.15 0.05
% TBW 0.21 0.47 0.65 0.76 0.13 0.72 <0.00
RL MM 0.08 0.22 0.81 0.47 4.72 0.04 0.11
RL % MM 0.01 0.30 0.35 0.60 1.05 0.31 0.03
RL FM 0.03 0.11 0.28 0.34 0.17 0.69 <0.00
RL % FM 0.01 0.37 0.34 0.66 1.75 0.19 0.04
RL FFM 0.06 0.20 0.82 0.43 5.23 0.03 0.12
RL % FFM 0.24 0.41 0.13 0.70 2.04 0.16 0.05
LL MM 0.15 0.15 0.80 0.24 3.12 0.09 0.08
LL % MM 0.01 0.35 0.49 0.86 1.37 0.25 0.03
LL FM 0.02 0.13 0.31 0.41 0.25 0.62 0.01
LL % FM 0.02 0,38 0.50 0.82 0.97 0.33 0.02
LL FFM 0.20 0.34 0.80 0.27 2.55 0.12 0.06
LL % FFM 0.03 0.90 0.34 0.79 2.20 0.15 0.05
VO peak 0.01 0.06 0.49 0.72 0.29 0.60 0.01
VO peak * kg™’ <0.00 0.01 0.30 0.40 0.07 0.80 <0.00
e 0.08 0.45 0.99 0.34 3.29 0.08 0.08
o kg’ 0.06 0.87 0.79 0.64 1.44 0.24 0.04
e 0.80 0.04 0.84 0.31 2.97 0.09 0.07
Test duration 0.01 0.14 0.77 0.41 8.51 0.01 0.18

Legend: Weight - women’s weight [kg], BMI - body mass index [kg x m™2], %TMM, %TFM, %TFFM - total muscle mass, total fat mass and
total fat-free mass [%], TMM, TFM, TFFM - total muscle mass, total fat mass and total fat-free mass [kg], Impedance - total body imped-
ance [Q], TBW - total body water [kg], % TBW - total body water [%], RL - right leg, LL - left leg, %MM, %FM, %FFM - muscle mass,
fat mass, fat-free mass [%], MM, FM, FFM - muscle mass, fat mass, fat-free mass [kg], VO peak - peak oxygen consumption [L x min™'],
VO peak x kg™ - peak oxygen consumption [ml x min~' x kg™'], W - maximum performance [W], W x kg-' - maximum performance
[W xkg'], HR, - maximum heart rate [beats x min™'], Test duration - duration of the exercise test [min.], Ex. - experimental group,
Co. - control group, Before - values before the active intervention of the experimental group, After - values after the active intervention of
the experimental group, ANOVA - ANOVA at repeated measurements, F - value of the test criterion, P - level of statistical significance,

5’ - logical significance coefficient

intensity of training is generally more effective at im-
proving VO, max, however, vigorous exercise can evocate
injury, cardiovascular complications (Swain & Franklin,
2002) or lower adherence to exercise program (Willis
& Campbell, 1992) by persons with lower fitness.
Stejskal et al. (2007) in their study also noted high
variability of values characterizing training intensity
and the time that their participants spent within the

recommended zone. Even if it was dance aerobics or
step aerobics lessons without strength training, average
training intensity was approximately 54.8% HRR and
the time spent within the recommended zone was on
average 18.5 minutes.

The intensity of aerobics can be influenced by many
factors. One of them is the structure of the lesson. Ac-
cording to Bell and Bassey (1994), exercise intensity can
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be objectively influenced by the addition of arm work
during workout, by the cadence of the music or by the
number of high impact elements in the choreography.
Aerobic dance composed entirely of high impact ele-
ments is more intensive, which is better for increasing
physical fitness (Grant, Davidson, Aitchison, & Wilson,
1998). However, high impact styles evocates a higher
load on weight-bearing joints (Ricard & Veatch, 1990).
According to Heinonen et al. (1996), exercise consisting
of only high impact elements may help decrease the risk
of onset osteoporosis in later life. In light of the higher
risk of injuries to legs, hips, and the lower back it is pref-
erable to use low impact elements in aerobic dance (Bell
& Bassey, 1994; Grand et al., 1998). Regarding to the
fact that women, who took part in this study, were mid-
dle aged, slightly overweight, untrained and sedentary,
aerobic dance composed mainly of low impact elements
(even if the intensity is lower) was suitable for them and
according to some authors should also improve aerobic
capacity (Bell & Bassey, 1994; Grand et al., 1998).

A different level of motivation and ability or willing-
ness to follow an instructor’s advice and to perform
particular elements technically right and in a proper
amount can also influence the intensity of aerobic
dance. Laukkanen et al. (2001) discuss in their study,
that training intensity in aerobics lessons can be influ-
enced by the different previous participants’ experiences
with aerobics. Women with previous experiences with
some types of aerobics are more successful in inten-
sity management during the aerobics classes. From the
short entrance interviews ensued, that more than half of
women, who participated in this study, had a minimal
previous experiences with aerobics. This fact certainly
had an influence on time spent in the recommended
zone, training intensity and the structure of the lessons.

If the physical activity is to have a positive effect on
body composition or aerobic capacity, then its training
intensity should be adapted to the physical fitness of
each subject. For less fit individuals, moderately intense
exercise is sufficient for improving cardiorespiratory fit-
ness; subjects with markedly higher aerobic power re-
quire high intensity exercise for further improvement of
their fitness (Swain & Franklin, 2002). From this point
of view, group exercise, which is conformed to less fit
subjects, can be less efficient for more fit subjects, as
Stejskal et al. (2007) confirm in their study as well.

The presented results of the functional examination
can be interpreted to have been less efficient when con-
sidering the impact the used active intervention had on
aerobic performance. The reason can be seen in the
above-mentioned influences, primarily in the low and
particularly in the diversely different adherence to the
program, and the low (and therefore inefficient) inten-
sity of training. Provided that a standard sample of mid-
dle aged women with a common approach to changes
in life style has been chosen, then a positive influence

63

of the realized physical intervention on their health can-
not be expected. Other authors (Wilmore et al., 1999)
have also corroborated the conclusion that relatively
short and less intensive physical activity usually has no
relevant influence on the body’s composition and some
circulatory or metabolic parameters.

Limitations of this study are that the women were
not divided randomly into experimental and control
group. Randomization would guarantee higher validity
of the presented study, but for above-mentioned reasons
a randomization could not be done. Presumption, that
dividing women into the experimental and the control
group on the basis on their interest in physical activity
will cause higher adherence to the intervention program,
was not confirmed.

CONCLUSION

The goal of the study was to assess the influence of
a six-month active intervention (specific aerobics les-
sons) on the body composition and aerobic capacity of
middle aged women with a sedentary occupation and
no regular exercise.

The achieved results from monitoring the effects of
aerobics exercises on anthropometric data were nega-
tively influenced by the relatively poor attendance at the
aerobics lessons, large differences in the approach to
exercise, diminishing motivation towards exercise, and
the relatively low training intensity. Habitual activity
(which was not observed) and its changes during the
intervention could have also played a role.

Although the active intervention did not generally
prove a significant improvement in the monitored indi-
cators, the differences between the experimental group
and the control group are evident from the results.

The significant enhancement in aerobic capacity was
attained in both groups, women from the experimental
group, in contrast to the control group, improved sig-
nificantly the duration of the exercise examination and
increased their maximum performance as well.

In addition, a hint of a positive effect of chosen in-
tervention programme can be seen in the changes of
body composition. Whereas in the experimental group,
on average, body fat declined and muscle mass rose, in
the control group the amount of fat free mass declined.
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VLIV PULROCNIHO PROGRAMU AEROBIKU
NA AEROBNI KAPACITU
A TELESNE SLOZENI ZEN STREDNIHO VEKU
(Souhrn anglického textu)

VYCHODISKA: Pravidelna pohybova aktivita vytr-
valostniho charakteru ptisobi pozitivné na zvySeni téles-
né zdatnosti, coz vyznamné ovliviiuje zdravi a nasledné
kvalitu a délku Zivota.

CILE: Cilem studie bylo posoudit vliv ptlroéni po-
hybové intervence vytrvalostniho charakteru na t€lesné
sloZeni a aerobni kapacitu u Zen stfedniho véku.

METODIKA: Testovany soubor tvofilo 40 Zen
ve véku 40-55 let se sedavym zaméstnanim a bez pra-
videlné pohybové aktivity. Experimentalni skupina
(n = 21) absolvovala po dobu §Sesti mésict tfikrat tydné
pravidelné lekce tane¢niho aerobiku kombinovaného
s posilovanim, v jejichZ priibéhu jim byla pomoci mo-
nitorl méfena srdecni frekvence. Kontrolni skupina
(n = 19) za stejné obdobi nezménila sviij Zivotni styl.
Pted a po ukonceni pohybové intervence se zeny podro-
bily zatéZovému vySetieni a antropometrickému méreni
(tetrapolarni bioelektricka impedance).

VYSLEDKY: Po ukonéeni intervence byly ve skupi-
né cviCicich Zen zaznamendny pozitivni zmény témér
u vSech sledovanych parametri, pfiCemzZ zvySeni tu-
kuprosté hmoty dolnich koncetin, vrcholové spotieby
kysliku a délky trvani zatéZového testu bylo statisticky
vyznamné. PfestoZe se nékteré sledované parametry
u kontrolni skupiny zménily téméf identicky, mnozstvi
tukuprosté hmoty u téchto zZen kleslo a délka trvani
zat€Zového testu se zkratila. Analyza rozptylu pfi opa-
kovanych méfenich potvrdila, Ze intervenéni program
mél statisticky vyznamny pozitivni vliv na tukuprostou
a svalovou hmotu pravé dolni koncetiny a délku trvani
zatéZového testu.

ZAVERY: Pohybova intervence méla statisticky
vyznamny vliv pouze na délku trvani zatéZového testu
a mnoZstvi tukuprosté a svalové hmoty na pravé dolni
koncetiné. Vysledky byly ovlivnény nizkou adherenci
Zen ke cviCeni a v€tSinou nizkou intenzitou zatiZeni.
I pfes né€které rozporuplné vysledky lze fici, Ze pohy-
bova intervence formou tane¢niho aerobiku kombino-
vaného s posilovanim je vhodnou pohybovou aktivitou
pro zvySeni t€lesné zdatnosti u Zen stfedniho v€ku se
sedavym zamé&stnanim.

Klicova slova: bioelektrickd impedance, tukovda hmota, kar-
diorespiracni zdatnost, tanecni aerobik, Zeny se sedavym
zameéstndanim.
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