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Abstract

Study purpose. The aim of this study was to verify the effect of three sessions of aerobic training, for a period of

12 weeks, on VO,max and on the distance covered during the test.

Materials and Methods. Fifteen sedentary males were recruited in this study. VO,max was investigated using
Cooper test. Aerobic intervention lasted for 12 weeks. The exercise the subjects were performing for the first 6 weeks
was supervised aerobic training, 3 times per week at 60-75% of heart rate max (HRmax) (The first two weeks at
60-65% HRmayx, third and fourth week at 65-70% HRmax, fifth and sixth week at 70-75% HRmax). Afterwards, the
subjects continued supervised aerobic training for 6 weeks until the twelfth week at 70-75% HRmax.

Results. After 8 weeks of aerobic training, a significant increase in distance covered during the Cooper test

(p < 0.001) and a significant increase in VO, max (p < 0.001) were observed.

Conclusions. In this study, it was found that 12 weeks of aerobic training have a positive impact on VO,max
improvement and, therefore, completing 3 sessions of this type of training per week has a positive impact on aerobic

parameters.

Keywords: aerobic exercise, aerobic training, VO,max, Cooper test, aerobic program.

Introduction

The aerobic exercise is frequently used to promote car-
diorespiratory and musculoskeletal fitness, and it is now also
well-established that it exerts powerful effects on the brain
(Mang et al., 2016, Kramer et al., 2018; Cirillo et al., 2009).
These aerobic exercise effects on the brain include an impact
on neuroplasticity and have been investigated in terms of
chronic effects related to with long-term aerobic exercise
training (Cotman et al., 2002; Moscatelli et al., 2016).

The inherent advantages of physical exercise stem from
an increase in cardiac output and an enhancement of the
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innate ability of muscles to extract and utilize oxygen from
the blood. This benefit is further compounded by the benefit
physical exercise has on high-density lipoprotein cholesterol
(HDL-C) (Williams et al., 1996), adipose tissue distribution
(Schwartz et al., 1991), increased insulin sensitivity (Rosen-
thal et al., 1983), improved cognitive function (Spirduso
1980), enhanced response to psychosocial stressors (Mc-
Donnel et al., 2013), as well as a determent of depression.
With the benefit of physical exercise well established, the
question remains which type of exercise provides the most
effective and efficient means to help deter CV disease.

The American College of Sports Medicine (ACSM) de-
fines aerobic exercise as any activity that uses large muscle
groups, can be maintained continuously and is rhythmic
in nature (Haskell et al., 2007). As the name implies, mus-
cle groups activated by this type of exercise rely on aero-
bic metabolism to extract energy in the form of adenosine
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triphosphate (ATP) from amino acids, carbohydrates and
fatty acids. Examples of aerobic exercise include cycling,
dancing, hiking, jogging/long distance running, swimming
and walking. These activities can best be accessed via the
aerobic capacity, which is defined by the ACSM as the prod-
uct of the capacity of the cardiorespiratory system to supply
oxygen and the capacity of the skeletal muscles to utilize
oxygen (Ludyga et al., 2016). The criterion measure for aero-
bic capacity is the peak oxygen consumption (VO,), which
can be measured either through graded exercise ergometry
or treadmill protocols with an oxygen consumption analyzer
or via mathematical formulas. The value of peak VO, can
be appreciated by a study performed by Vaitkevicius et al.
(1993), in which the VO,max was calculated along with oth-
er dimensions, to conclude that higher physical conditioning
status was directly correlated with reduced arterial stiffness.
It is now customary to attend equipped sports centers about
three times a week, therefore the aim of this study was to
verify the effect of three sessions of aerobic training, for a
period of 12 weeks, on VO,max and on the distance covered
during the test.

Material and Methods

Participants

Fifteen male wererecruited in this study (Age: 24.5 £ 2.1 years;
Height 175.1+3.2 cm; Body mass 73.2£3.3 Kg). The subjects
involved in the study were students of the University of Foggia
(Italy). All subjects were sedentary, which was defined as engag-
ing in <60 min of exercise/week. The local Institutional Ethics
Committee approved the study. Participants were provided both
written and oral information regarding the possible risks and
discomforts and were ensured that they were free to withdraw
from the study at any time.

Aerobic Cooper’s test

The VO,max can be measured in different ways and
is generally detected through the use of indirect tests such
as the 12-minute Cooper (CRT) run test. This is one of the
most popular tests and only takes one meter to determine
the distance traveled in 12 minutes (Bandyopadhyay 2015)
India, to bypass the exhaustive and complicated protocol of
direct estimation of VO,max. Eighty-eight sedentary male
university students recruited by simple random sampling
from the University of Calcutta, Kolkata, were randomly as-
signed to the study group (N = 58). The test was performed
on a 400 meter track and the subject underwent a test before
becoming familiar with the nature of the experiment a few
days before the actual day of the test. Subjects who lost part
of the procedure were asked to cover the maximum possible
distance by walking / running for 12 minutes.

After 12 minutes the subjects were asked to stop run-
ning / walking immediately. Thus the total distance in meters
covered after 12 minutes by the experimental subjects was
recorded. VO,max was predicted using the following for-
mula: VO,max (ml / kg / min) = (22,351 x distance traveled
in kilometers) -11.288.

The evaluation of VO,max was performed before train-
ing (TO) and after 4 weeks (T1), 8 weeks (T2) and after 12
weeks (T3) respectively.

Aerobic training protocol

Aerobic intervention lasted 12 weeks. The exercise
subjects were completed with a 6 weeks supervised aero-
bic training, 3 times per week at 60-75% of heart rate max
(HRmax) (The first two weeks at 60-65% of HRmax, third
and fourth week at 65-70% of HRmayx, fifth and sixth week at
70-75% of HRmax). After that, the subjects continued super-
vised aerobic training for 6 weeks until the twelfth week at
70-75% of HRmax. Each session started by 10 min of warm
up, 30-40 min of aerobic exercise and 5-10 min of cool down
activity. Aerobic exercises included running on flat surface
with no slope. The intensity of the activity of any person was
controlled using the Polar heart rate tester (made in the US).
The training was carried out at the Sports Medicine Center
of The University of Foggia (Italy).

Statistical analysis

The statistical analysis were performed used R Project
for Statistical Computing software (version 3.1.0). Means
and SDs were calculated for each of the analyzed variables
and statistical significance was set at p < 0.05. The Shapiro-
Wilk test was used to verify the normal distribution of vari-
ables. Data collected from the participants were compared
by means of one-way repeated measure ANOVA, followed
by Tukey’s multiple comparison post hoc test and linear re-
gression analysis.

Results

The ANOVA show significant differences in Cooper’s
test (m) (F, 56 = 17.16; p < 0.001). The distance covered by
the subjects changed from a starting mean value of 1993.26m
(£257.60) before the beginning of the aerobic training, to a
mean value of 2274.70m (+178.25) after 4 weeks of aero-
bic training, to a mean value of 2359.30m (£199.75) after
8 weeks of aerobic training, to a mean value of 2525.10m
(+184.80) after 12 weeks of aerobic training (Fig. 1).
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Fig. 1. Distance covered by the subjects during cooper’s test:
m = meters; TO= before the beginning of the aerobic training;
T1 = after 4 weeks of aerobic training; T2 = after 8 weeks
of aerobic training; T3 = after 12 weeks of aerobic training;
#*p < 0.01; **p < 0.001.
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The ANOVA show significant differences in VO,max
(Fg3,56= 17.16; p < 0.001). The VO,max changed from a starting
mean value of 33.26 (ml/kg/min) (+5.76) before the beginning
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of the aerobic training, to a mean value of 39.55 (ml/kg/min)
(£4.00) after 4 weeks of aerobic training, to a mean value of
41.45 (ml/kg/min) (+4.45) after 8 weeks of aerobic training,
to a mean value of 45.10(ml/kg/min) (+4.15) after 12 weeks
of aerobic training (Fig. 2).
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Fig. 2. VO,max calculated after Cooper’s test: TO = before the
beginning of the aerobic training; T1 = after 4 weeks of aerobic
training; T2 = after 8 weeks of aerobic training; T3 = after
12 weeks of aerobic training; **p < 0.01; ***p < 0.001.

Discussion

The results of this study show that aerobic training done
at a frequency of three times a week has a positive impact
on the improvement of VO,max and the distance covered
during the Cooper test. These results show that it is enough
to carry out 3 training sessions to have positive effects on the
level of physical efficiency and, consequently, an improve-
ment in health conditions with a reduction of risk factors
related to physical inactivity. Our results are in line with the
guideline by the World Health Organization (WHO) that
provided activity recommendations based on three different
age groups: Ages 5-17, 18-64, and > 64 years of age. In the age
group of 5-17 years, individuals should accrue at least 60 min
of moderate activity daily. Those in the group of 18-64 years
should perform at least 150 min of moderate activity or at
least 75 min of vigorous activity throughout the week. Fi-
nally, individuals above the age of 65 years are recommended
similar length and intensity exercise programs as the prior
group, but with a focus on activities to help enhance bal-
ance and to prevent falls. The inherent advantages of physical
exercise stem from an increase in the cardiac output and an
enhancement of the innate ability of muscles to extract and
to utilize oxygen from the blood. This benefit is further com-
pounded by the benefit physical exercise has on high density
lipoprotein cholesterol (HDL-C) (Williams 1996).

An important meta-analysis showed a decrease in the
risk of all cardiovascular (CV) outcomes and diabetes mel-
litus incidence with increasing levels of physical activities
(Whaid et al., 2016). Another meta-analysis suggested that
high level of leisure time physical activity had a beneficial
effect on CV health by reducing the overall risk of incident
CHD and stroke among men and women by 20% to 30%,
while moderate level of occupational physical activity might
reduce 10% to 20% risk of CVD (Li et al., 2012). Further-
more, cardiac rehabilitation, which is physical exercise based
(Mampuya et al., 2012; Kaminsky et al., 2013; Messina et al

2015; Monda et al., 2017) is a promising field which showed
a favorable outcome among patients with heart failure and
post CVD events (Moscatelli et al., 2021; Monda et al., 2017;
Moscatelli et al., 2020).

Conclusion

In conclusion, our data seem to show that aerobic train-
ing carried out regularly three times a week can have a posi-
tive impact on the improvement of the physical efficiency of
sedentary subjects and, consequently, there can be signifi-
cant reductions in risk factors related to sedentary lifestyle.
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ABAHAAOUATb TUXHIB AEPOBHUX TPEHYBAHDb AJ1A NOKPALLEHHA
NOKA3HUKA MAKCUMAJIbHOIO CMOXXUBAHHA KUCHIO (VO,max)
B MOJIOAUX HOJIOBIKIB, AKI BEAYTb MAJIOPYXJINBUI CMOCIB XXUTTA
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Merta ociKeHHs. MeToI0 HOCTiIKeHHs OY/I0 IlepeBipUTY BIUIMB aepOOHNUX TPEHYBAHb IPOTATOM 12 TIDKHIB, 110 3 3aHATTS
Ha TVDKJIEHb, Ha OKAa3HMK MaKCHMAa/IbHOTO cloKMBaHHsA KucHI0 (VO,max) Ta Ha BiICTaHb, Ky HONAI0Th YYaCHUKM IIij] 4ac TeCTy.

Marepianu ta Metogu. o y4acTi B I[bOMY JOCTIIKeHHI 6y/I0 3amydeHo 15 40NMOBIKiB, AKi BeLyTh MaJOPyXIMBUII CIIOCiO
xurTa. [lokasank VO,max gocnipkysamy 3a gormomoromo tecty Kynepa. AepobHe BTpyJaHHS TPMBamO NPOTATOM 12 TYDKHIB.
BrpaBamu, sAKi yYaCHUKM BUKOHYBa/IM IIPOTATOM 6 TYDKHIB, Oy KOHTPO/IbOBaHI aepoOHi TpeHYBaHH, 3 pasy Ha TIDKIEHD 3a
inTeHcuBHOCTI 60-75% MakcumanbHol YCC (HRmax) (mepii Ba TVOKHI — 3a iHTeHCHMBHOCTI 60-65% Makcumanbaol YCC, Tperiit
i yeTBepTUIl TYDK/IEHD — 32 IHTEHCUBHOCTI 65-70% Makcumaabaoi YCC, w'sTnit i mocTuit TYOKAeHDb — 3a iHTeHcuBHOCTI 70-75%
makcumanpHoi YCC). ITic/st 1boro yYacHUKM IIPOJOBXKYBaIM KOHTPO/IbOBaHI aepOOHi TPeHyBaHH IIPOTATOM 6 TYDKHIB 10 Ba-
HaIIATOTO TVOKHA 3a iHTeHCcuBHOCTI 70-75% MakcumanbHol YCC.

Pesynbratu. ITicis 8 T KHIB aepoOHMX TPeHYBaHb CIIOCTEPIiranocs 3HauHe 301/IblIeHHs BiICTaHi, AKy yYaCHUKM OJIA/IN
nig gac nposegenns Tecty Kymepa (p < 0,001), i cyTTeBe 3pocTaHHs HOKa3HMKA MaKCHMa/IbHOTO CHOXKMBaHHA KucHi0 VO,max
(p <0,001).

BucHoBKu. 3a pe3y/nbTaTMI 1IbOTO BOC/I/IKEHHA 6yno BCTAHOBJIEHO, IO 12 TIOKHIB aep06HMX TpeHyBaHb IIO3UTUBHO BIIN-
BAaIOTb Ha ITOKPAIeHHs OKa3HMKA MaKCUMa/IbHOTO CIIOKMBAaHHA KicHI0 VO,max, a 0TxKe, BUKOHAHHSA TPEHYBaHb IIbOIO THUITY
0 3 3aHATTS Ha TYDK/EHDb IO3UTVUBHO BIUIMBA€E HAa aepOOHI IIOKa3HMUKIL.

KinouoBi cnoBa: aepo6Hi Bpasy, aepo6Hi TpeHyBaHH:, MakcuMaibHe ciokuBanHs kncHio (VO,max), rect Kynepa, mpo-
rpaMa aepOOHUX TPEHYBaHb.
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