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Abstract

Introduction. Indoor cycling training programs at fitness clubs offer the possibility of optimizing the structure and amount of
physical activity, which reduces the risk of disrupting the adaptive abilities of women’s bodies. The main purpose of this study
was to identify the effect of an indoor cycling program on the body composition and physical fitness of young women. Material
and methods. Twenty-nine women (age = 29.31 + 3.40 years, body weight = 70.71 £ 6.15 kg, and height = 169.83 + 3.17 cm) took
part in the study, participating in three classes per week for 16 weeks. Each class included three periods: the preparatory, main,
and supporting periods. Body composition (waist circumference and body mass index), cardiorespiratory fitness (VO2max),
motor fitness (balance), and musculoskeletal fitness (upper and lower body muscle strength and muscular endurance) were
compared before the beginning of the study and after 10 and 16 weeks of training. Changes recorded in each variable over time
were analyzed statistically using repeated measures methods. Results. Significant improvements in physical fitness were iden-
tified in the values of the body mass index (7.81%; ES: 0.95, p = 0.0001) and VO2max (12.51%; ES: 1.02, p = 0.0001). Moderate
improvements were found in lower body muscle strength (11.13%; ES: 0.66, p = 0.0001) and waist circumference (6.05%, ES:
0.65, p = 0.0001). There was an increase in the strength of the muscles of the upper body (5.27%; ES: 0.41, p = 0.0001), muscular
endurance (8.20%; ES: 0.32, p = 0.0001), and balance (10.68%; ES: 0.29, p = 0.003). Conclusion. Indoor cycling in a fitness
club is an effective form of exercise for young women; it has targeted training effects on the body’s functional systems, adaptive

abilities, and physical fitness.
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Introduction

A characteristic feature of the lifestyle of modern women is
the insufficient amount of motor activity in combination with
neuropsychic overload. The decrease in physical activity (PA)
and the deterioration of physical fitness (PF) are associated with
an increasing number of health problems that provoke meta-
bolic disorders and degenerative changes in the muscular sys-
tem, as well as accelerating the aging process [1]. The rational
organization of PA, taking into account the age characteristics
of women, suggests that they should undertake systematic
physical training of varying intensity, which is diverse in terms
of its effect on the body [2, 3]. Health training at fitness clubs
is carried out according to customer preferences and allows for
optimizing the activity of the body’s functional systems [4]. One
type of programmed motor activity is indoor cycling, which is
a form of group training on workout bikes. Indoor cycling is
aerobic-oriented fitness with music, reliably simulating situa-
tions that occur in cycling. It has gained great popularity among
men and women of different ages. Indoor cycling (IC) is practi-
cally universal cardiovascular training available to many people,
regardless of their training level and weight. It does not over-
load the joints, trains the circulatory and respiratory organs,
stimulates metabolism, increases endurance, as well as develop-
ing the leg, gluteus maximus, back, and abdominal muscles [5,
6, 7]. Rhythmic music encourages participants to move faster
or slower, applying efforts that differ in magnitude, as well as
making them feel greater pleasure and less fatigue [8]. Along
with pedaling, IC programs use various movements engaging

the muscles of the trunk and upper shoulder girdle, which con-
tributes to increasing endurance, dynamic and static strength,
speed, and the ability to quickly switch from one training mode
to another. In studies on the effectiveness of cycling, it is em-
phasized that an adequate load can be provided due to a wide
range of variations in pedal frequency and resistance level [9,
10]. Researchers have studied the features of thermoregulation
and changes in lactate level after IC training, and the optimal
parameters for the intensity of training were identified [11, 12, 13,
14]. The feasibility and effectiveness of applying IC programs in
women of different ages, based on the optimization of physical
activity and the selection of special exercises depending on the
parameters of their functional state and the presence of diseas-
es, have also been investigated [15, 16]. The positive impact of IC
training on cardiorespiratory fitness was revealed [17, 18]. How-
ever, research into the effectiveness of IC classes in improving
the physical fitness of young women is ignored by specialists.
The investigation and improvement of the effectiveness of IC
programs combining exercises of varying intensity with respect
to enhancing the physical qualities of movement in women will
allow not only to increase women’s interest in these programs,
but also help women achieve a new qualitative level of prepar-
edness. The aim of the study was to experimentally substanti-
ate the health-improving effects of IC classes by assessing their
impact on body composition and physical fitness, namely the
health-related components of the physical condition of young
women, which should ultimately contribute to improving the
effectiveness of health training.
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Material and methods

Research participants

This 16-week study involved twenty-nine women (age =
2931 + 3.40 years; body weight = 70.71 + 6.15 kg; and height
=169.83 + 3.17 cm; body mass index, BMI = 24.72 + 2.07) who
engaged in cycling at fitness club according to the proposed pro-
gram under the guidance of an experienced fitness instructor. All
participants were recreationally active, which means they per-
formed physical activity of low intensity in their daily life and/or
played sports from time to time, as well as having experience in
fitness (they had been practicing it 1-3 times a week for at least a
month). However, the participants had no experience in partici-
pating in systematic cycling workouts. Those who took part in
the experiment had no cardiovascular, respiratory, metabolic, or
musculoskeletal diseases or injuries which would restrict their
ability to perform exercise. The subjects received instructions
about the purpose of the study and the research methods. They
were recommended to continue their regular diet and physical
exercise throughout the study, but to refrain from consuming
alcohol or caffeine-containing products and performing any
type of exercise 48 hours before each trial. Written informed
consent was obtained on all issues before conducting the study.
All the tests were conducted in accordance with the Declaration
of Helsinki. The study was approved by the Ethical Committee
of the Department of Physical Culture and Sport Management
at National University «Zaporizhzhia Polytechnic».

Training program
The participants attended 60-minute fitness cycling classes

(including warm-up, conditioning, and cool-down) three times

a week. The program was developed in accordance with the

recommendations of the American College of Sports Medicine

(ACSM) regarding the target heart rate which was to be achieved

during different parts of the workout. Heart rate was measured

using a Polar® heart rate monitor. The calculation of the intensi-
ty of the load was carried out according to the formula of Karvo-
nen (Target Heart Rate = [(max HR - resting HR) x % Intensity]

+ resting HR). In the warm-up (8-10 min), the following exer-

cises were performed: circular movements in the radiocarpal,

elbow, and shoulder joints; body slopes sideways, abduction of
hands for stretching the muscles; as well as stretching the quad-
riceps muscles of the thigh, the soleus muscles, the calf muscles,
the gluteus maximus muscles, the gluteus deltoids, and the long
and short flexors of the toes. The main part (40 min) included

AeroFit PRO 9500B LCD stationary cycling exercises (AeroFit,

FlowProducts, Netherlands). These were, for example:

1) imitation of riding on a flat road sitting: revolutions per mi-
nute (Rpm) - 70-90; hands in a narrow grip; one hand lies
on the other and both lean on the handlebars in the center
or hands shoulder-width apart; hands lie on the handlebars
gripping them from above; resistance is low;

2) imitation of riding uphill sitting: Rpm - 60-80; landing ave-
rage; hands shoulder-width apart gripping handlebars from
above; resistance up to average or above average;

3) sprint (imitation of acceleration at a distance or at the fi-
nish): Rpm - maximum, landing low; starting sprint from
a sitting position, rising on the saddle, and leaning forward
to perform maximum acceleration; hands hold the bottom
of the handlebars; resistance is large;

4) imitation of riding at a fast pace while standing (pedaling in
standing position with hands gripping the top of the han-
dlebars): Rpm - 80-100; landing standing; body is constan-
tly engaged, standing on the pedals, not dropping into the
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saddle; holding hands wide at the top of the handlebars; re-

sistance is moderate;

5) imitation of overcoming steep ascents, standing pedaling
with hands gripping the bottom of the handlebars: Rpm
- 50-60; pedaling standing on the pedals evenly witho-
ut tilting the body and slightly transferring the weight of
the body to the leg, which exerts pressure; hands are placed
shoulder-width apart or slightly wider on top of the handle-
bars; body does not bend; body weight is used to increase
the pressure on the pedal, and the body is shifted to the ri-
ght and then to the left; the projection of the center of gra-
vity is located above the pedals; hands hold onto the ends of
the handlebars; resistance is medium or large;

6) imitation of overcoming steep ascents, standing pedaling
with hands gripping the bottom of the handlebars: Rpm -
50-60; pedaling while standing leaning forward; the center
of gravity of the body shifts towards the handlebars; hands
resting on the ends of the handlebars, slightly bent at the el-
bows; using hands as an additional point of support; hands
increase the pressure on the pedals, thereby increasing the
efficiency of using their motor potential; resistance is me-
dium or large;

7) imitation of overcoming obstacles or driving on a rough
road: Rpm - 80-100; driving with a change of position (then
standing up while sitting); resistance is small or moderate.
In the cool-down part (8-10 min), breathing exercises and

stretching exercises were performed, the purpose of which was

to smoothly and slowly stretch the main muscle groups, such
as the muscles of the back and shoulder girdle, the quadriceps
muscles, the neck muscles, the pectoral muscles, the lumbar
muscles, or the gastrocnemius muscles. Each exercise was per-
formed no more than 10-30 seconds before the feeling of ten-

sion occurred. Static stretching exercises were performed in a

standing position, with support or thrust on the bike. During

the exercises, appropriate music was used according to different
levels of intensity.

The 16-week program of cycling included three periods:
the preparatory (3 weeks), main (8 weeks), and supporting
(5 weeks) periods. The purpose of the preparatory period was
the training and improvement of work techniques on the exer-
cise bike. The intensity of the load in this period corresponded
to the first training zone and ranged from 130 to 150 bpm, that
is moderate intensity. The purpose of the main cycling training
period was the implementation of modes of operation that en-
sure the improvement of aerobic-anaerobic and anaerobic per-
formance; the loads in this period corresponded to the second
training zone (from 150 to 180 bpm) and the third zone (more
than 180 bpm). The duration of the main part increased from 30
to 35 minutes, and the intensity increased from 40-60% to 50-
85% of HR max; moreover, new exercises were added. In order
to develop their speed abilities, the subjects performed sprints
in the standing position. Balance was improved by implement-
ing exercises concentrating on the work of one leg while stand-
ing, riding while standing with one arm on the handlebars, as
well as alternating sitting and standing (“jumping”). Continu-
ous exercise of varied intensity was predominantly used.

In the third period of preparation, to maintain the achieved
level of physical condition, 80% of the time, the resistance was
above average, with a pulse rate of 150 bpm and above; the du-
ration of the main part was increased to 40 minutes; and in-
terval training workouts were used. In order to develop muscle
strength, we increased resistance to 90% of a subject’s personal
maximum. Speed was improved by means of sitting, standing,
and standing uphill sprints. Coordination was developed by
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implementing riding in a standing position without the hands
supported on the handlebars, alternating sitting and standing,
and alternating standing and standing uphill.

Procedure

We measured the subjects’ anthropometric indices (height
and weight) and assessed health-related physical fitness compo-
nents, which were evaluated at the beginning of the study and
after 10 and 16 weeks of intervention. All measurements and
evaluations were carried out by the researcher at the fitness club.
We measured body weight (kg), height (m), and waist circum-
ference (cm) with the use of a mechanical stadiometer, weights,
and measuring tape, according to the standard conditions of
anthropometric measurements. BMI was calculated based on
height and weight (kg-m2). To assess physical fitness (PF), we
used several tests included in the ALPHA-FIT test battery, a de-
tailed description of which is presented in the literature [19].
The motor fitness index was assessed based on the totals of the
one-leg stand test to measure balance, whereas musculoskeletal
fitness was evaluated on the basis of the results of the hand grip,
jump-and-reach, and modified push-up tests. To appraise the
dynamics of the cardiorespiratory fitness (VO2max), we deter-
mined the OwnIndex for each subject using a Polar V800 heart
rate monitor, following the recommendations of Polar [20, 21].
Before the test, the subject was asked to lie on her back for about
5 minutes. The heart rate at rest was constantly recorded during
this rest period. So as to run the Polar fitness test, we recorded
the subject’s parameters (age, gender, height, and weight) onto
the Polar watch. After starting the test, the participant remained
in place, relaxing, without moving or communicating with oth-
ers, for a 5-minute evaluation, while the Polar watches meas-
ured heart rate variability during rest. Progress was visible on
the clock screen, and after the test was completed, the VO2max
value (ml-kg-l-min-!) was recorded. Testing was carried out
strictly after a day of rest.

Statistical analysis

The research results were processed using SPSS version
22.00 software (StatSoft Inc., Tulsa, OK, USA). The signifi-
cance level was set at p = 0.05. All the data were presented as
means with standard deviations (SDs). To assess the nature of
the cumulative distribution of the sample data, we used the Kol-
mogorov-Smirnov test. In all cases, the distribution of signs cor-
responded to the law of normal distribution; therefore, in the
statistical analysis of each variable, changes over time were ana-
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lyzed with Bonferroni’s multiple comparison test and the lin-
ear trend test. They were applied if the assumption of spheric-
ity was violated. Measures of the effect size (ES) for differences
were calculated by dividing the mean difference by the standard
deviation of the pre-training measurement. The magnitude of
the effect size was classified according to the following criteria:
0.2 <d < 0.5 was considered small ES, 0.5 < d < 0.8 represented
medium ES, and d > 0.8 constituted large ES [22].

Results

The results of measuring the body composition and physi-
cal fitness indicators of women who participated in the experi-
ment (n = 29) before, during, and after the experiment are pre-
sented in Table 1.

According to the results obtained for the anthropometric
variables presented in Table 1, it can be noted that after 10 weeks
of intervention, the proposed indoor cycling program contrib-
uted to positive changes at a high level of statistical significance.
There was a decrease of waist circumference of 4.19%, the aver-
age difference between the values being 3.19 cm (Fy25= 59.265, p
<0.0001). After 16 weeks of intervention, the decrease observed
for this variable was already 6.05%, and the average difference
between the values reached 4.61 cm (F256 = 66.947, p < 0.0001).
An analysis of the changes in the results of intermediate BMI
testing similarly indicates a positive impact of our program on
this variable. The average difference in BMI after 10 weeks of
the experiment was 1.39 kg-m2, which equaled 5.68% (Fs =
3999.757, p < 0.0001). At the end of the study, the decrease in
this variable was already 7.81%, the average difference between
the values being 1.91 kg-m?2 (Fy2s = 3973.516, p < 0.0001).

Some indicators of physical fitness over a 10-week period
also improved. The muscle strength of the upper body, accord-
ing to the results of the hand grip test, increased by 3.82% (Fi.s
= 463.369, p < 0.0001), the average difference in values being
1.50 kg. After 16 weeks of intervention, in comparison with the
initial data, the decrease in this variable was already 5.27%, and
the average difference between the values was 2.07 kg (Fy56 =
307.185, p < 0.0001). It is worth stressing that the effect of the
indoor cycling program on the indicator of muscle strength of
the lower body was found to be more pronounced: the average
difference between the results of the jump-and-reach test before
and after 10 weeks of training was 2.52 cm, which amounted to
10.15% (F)2s = 55.182, p < 0.0001). At the end of the study, the in-
crease in jump height was already 11.13%, the average difference

Table 1. Evaluation of body composition, motor, musculoskeletal and cardiorespiratory fitness indicators in response to cycling training. Mean (+ SD)

results are given.

Indicators measured Before training Aftert: a?i I:\i,:;ks of Aftert: aGi :ilﬁgks of P(-ov_a1|I6u)e Lim(e;l_r1 tsr)end Absolutt(eEcg;'ference
Waist circumference [cm] 76.00 (7.59) 72.87 (6.89)* 71.46 (6.45) 0.0001 0.0001 -4.61(0.65)
BMI [kg-m2] 2452 (2.09) 23.12 (1.98)* 22.60 (1.93) 0.0001 0.0001 -1.91(0.95)
One-leg stand [s] 46.37 (24.13) 47.17 (23.30) 51.33(21.5) 0.003 0.002 4.96 (0.29)
Hand grip [kg] 39.23 (5.16) 40.73 (5.22)* 41.30 (5.07) 0.0001 0.0001 2.07 (0.41)
Jump-and-reach [cm] 24.79 (4.39) 27.31 (1.02)* 27.55 (5.83) 0.0001 0.0001 2.76 (0.66)
Modified push-up [total number] 10.51 (2.75) 10.62 (2.89) 11.38 (2.78) 0.0001 0.0001 0.86 (0.32)
VO2max [ml-kg="min~1] 33.67 (3.89) 36.32 (4.39) 37.88 (4.37) 0.0001 0.0001 4.21(1.02)

Note. BMI - body mass index; VO2max - maximum oxygen consumption; M = mean; SD = standard deviation; * - statistically significant differences in values before the experiment vs.

after 10 weeks of training at the level of p < 0.05; ES - effect size (Cohen’s d).
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between the values being 2.76 cm (Fi2s = 50.349, p < 0.0001).
These data are very important because an increase in muscle
strength contributes to a greater efficiency of daily activities.

It should be noted that after 10 weeks of training, cardiores-
piratory fitness improved significantly: the average difference in
VO2max was 2.65 ml-kg-l-min-1, which corresponds to 7.87%
(Fi28=55.697, p < 0.0001). At the end of the study, in compari-
son with the initial data, an increase in this variable of 12.51%
was observed, the average difference between the values being
4.21 ml-kg-l-min-! (F;33 = 31.761, p < 0.0001).

Interestingly, after 10 weeks of intervention, only a slight
increase of the balance and endurance of the body muscles was
revealed. Table 1 also shows data that indicate that the growth
of the balance indicator, according to the results of the one-
leg stand test, averaged 0.79 s, that is 1.72% (Fis= 4.503, p =
0.127), which means that these changes were not statistically
significant. Over the following weeks of training under the pro-
posed program, the results eventually increased by 4.95s, which
amounted to 10.68% (Fi3= 9.817, p = 0.003). The smallest im-
provement was found in the modified push-up test. The average
difference between the initial and intermediate testing values
was only 0.10 push-up or 0.99% (Fi,s= 0.592, p = 1.00), mean-
ing that these changes were not statistically significant. After
16 weeks of intervention, in comparison with the initial data,
the increase in this variable was already 8.20%, the average dif-
ference between the values being 0.86 push-up (F 5 = 24.844,
p < 0.0001).

Discussion

The variety and constant updating of the programs and
the emotional states generated by indoor cycling classes con-
tribute to their great popularity among fitness club clients [4].
The purpose of this study was to examine the effects of an ex-
perimental cycling program on health-related and skill-related
components of physical fitness in young women. Overall, the
results confirm our hypothesis that a 16-week aerobic cycling
program contributes to a marked improvement in physical fit-
ness (PF). The study revealed significant improvements in BMI
and maximum oxygen consumption. Moderate improvements
were found in lower muscle strength and waist circumference.

Together with improved physical fitness, the optimization
of anthropometric indices was one of the goals of cycling train-
ing, since abdominal obesity, measured based on waist circum-
ference (WC) in combination with BMI, reliably predicts pos-
sible health risks. It is known that cycling training is an effective
tool for optimizing body composition and reducing BMI [23,
24]. Our results show that cycling training carried out according
to the proposed program, without any restrictions in the diet,
is effective for weight loss and stimulates decreases in WC in
young women (of 6.05% on average). This corresponds with the
results obtained by other researchers [18, 24]; for example, Kaya
et al. [24] recorded a significant decrease in BMI after 3 weeks
of cycling training. This is probably due to the fact that exer-
cise in the aerobic and anaerobic regimes has a positive effect on
muscle mass and improves basic metabolism. The decrease in
BMI by 7.81% can be explained by the fact that the training took
place in the high-power zone with a large amount of oxygen con-
sumption and that several large muscle groups were involved in
the exercises. The data obtained is inconsistent with the data in
studies where no change or less significant change was observed
in this indicator [2, 17]. These discrepancies can be explained by
the differences in the length of the intervention period (from 8
to 12 weeks), the intensity and type of exercise, the categories of
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participants under study, their number, their age, as well as the
presence or absence of obesity or chronic diseases. Studies con-
ducted earlier show that the exercise program is more effective
when a healthy diet is observed, and positive changes in body
composition are more pronounced in such situations compared
to the implementation of diet or physical activity only [25, 26].

Indicators of muscle strength of the lower body (measured
by jumping up) and balance (according to the results of the
one-leg stand test) improved by 11.13% and 10.68%, respectively,
which indicates that the experimental program has great poten-
tial and should be used in fitness classes to increase the level of
physical fitness. It is known that the ability to maintain the bal-
ance of the body in difficult postural conditions is determined by
the strength of the back muscles, the rectus abdominis muscles,
and the leg muscles (biceps femoris, ankle joint muscles, and
knee and hip joint muscles). All of them were actively involved
in the work during the exercise, performing the flexion and ex-
tension of the hip, knee, and ankle joints. Our results confirm
the findings of previous studies and complement data showing
that postural stability is an indicator of the adaptive capacity
of the organism and its functional systems [15]. The proposed
exercises also contributed to the development of muscular en-
durance due to the continuous inclusion of the abdominal mus-
cles and the back muscles in the work (for example, keeping
the body in the correct position). Exercises performed in the
standing position, bearing in mind that the participants lacked
experience in IC exercise, were a means of developing coordina-
tion - maintaining balance, adopting a correct starting position,
and using correct technique in riding a bike. It was revealed that
static balance and muscle strength are related to each other in
young adult women, and the success achieved in one variable
after training is interconnected with changes in the indicators
of the other variable. The final results of the study revealed an
increase in hand muscle strength and also in the total strength
of the arm muscles, which is necessary to perform many daily
functions. The increase in the results of the hand grip test of
5.27% and in the modified push-up test of 8.20% indicates a
greater effectiveness of training with resistance above the aver-
age of the individual maximum in women, in which, in addition
to the leg muscles, the oblique muscles of the body are actively
involved (the body tilts to the right and left to help overcome re-
sistance), as well as the muscles of the arms and chest, because
the pressure on the handlebars increases (especially when imi-
tating driving uphill while standing with high resistance).

The results of this study show that cycling workouts are ef-
fective in improving cardiorespiratory fitness. The magnitude
of the change in VO2max in the current study (by 12.51%) is
comparable with data from previous studies [2, 14, 23, 24, 25,
27]. For example, 8-week cycling sessions of moderate and
high intensity contributed to an increase of 11-12% in VO2max
in female students aged 20-21 years [2]. The results of anoth-
er study also showed that VO2max increased after participat-
ing in 8 weeks of cycling classes (three times a week) [18]. The
changes in this indicator during the experiment confirmed that
the classes increased the women’s aerobic capabilities, meaning
that they enhanced the body’s oxygen transport capabilities and
the aerobic capabilities of the skeletal muscles that utilize oxy-
gen in oxidative processes of energy production, and the ability
of the muscles to oxidize carbohydrates and especially fats was
improved.

This research is one of few studies dedicated to studying
the effect of IC programs on the physical fitness of young, rec-
reationally active women. An attempt was made to explore this
practice in a real context, analyzing the changes in the indica-
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tors studied, which is one of the strengths of our study. Never-
theless, we note some limitations of our study. Despite the fact
that the participants of the experiment were not asked to adhere
to special diets, we cannot exclude the possibility that some had
changed their diet. Since IC programs are very diverse, we do not
claim that the training program we have offered is superior to
others. Moreover, the results obtained cannot be compiled with
data reported for other groups in the population (men, children,
and the elderly). However, this study provides opportunities for
future research, in which other assessment methods can be
used, in addition to ours, to refine our results.

Conclusions

Systematic IC exercise is effective in maintaining the op-
timal level of indicators characterizing the state of health, es-
pecially body composition and physical fitness. They enhance
adaptive mechanisms, as well as improving metabolic proc-
esses and blood supply to tissues and organs, which positively
affects participants’ general physical condition, well-being, and
efficiency. The results of this study confirm our basic hypoth-
esis that IC is an effective tool for improving cardiometabolic
health and physical fitness in young women when performed in
a group workout format at a fitness club. Continued, systematic
participation in IC classes, optimally selected individual loads,
the addition of standard pedaling, and the interchangeable use
of avariety of techniques increase the ability to resist fatigue and
improve performance. Such training programs can be an alter-
native for people who are not attracted to traditional aerobics,
and the results of the study may be relevant for fitness clubs and
sports instructors who are starting to teach fitness classes.
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