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Abstract

Background. Modern soccer requires repeated high-intensity, complex movements, making aerobic performance
essential for players.

Objectives. This study aimed to examine the effect of Anaerobic Soccer Training (AnST) utilizing a weighted vest
(WV) weighing 7.21 + 0.72% of body mass on aerobic performance, measured by VO2max and speed.

Materials and Methods. This study employed a quasi-experimental design with two groups (Group A and Group
B), utilizing a pre-test as a covariate and a post-test as the dependent variable. A total of 22 male soccer players were
randomly divided into two groups: a control group with an additional load of 0% of body weight (Group A, n =11)
and an experimental group with an additional load of 7.21 + 0.72% of body weight (Group B, n = 11). Aerobic
performance was assessed using the Yo-Yo Intermittent Recovery Test Level 1 (YYIR1) before and after a three-week
intervention involving four sessions per week. The YYIRI results provided VO,max and speed data for analysis.
Statistical tests included the Shapiro-Wilk normality test, Levene’s homogeneity test, and Quade’s Non-parametric
Analysis of Covariance using IBM SPSS 30 with a 0.05 significance level.

Results. Based on the results obtained using Quade’s Non-parametric Analysis of Covariance, significant differences
were found between groups A and B in terms of VO,max (p = 0.015) and speed (p = 0.005) after controlling for pre-
test values. These results indicate that the types of training given to each group had different effects on improving the
players’ aerobic performance and speed.

Conclusions. The findings confirm that three weeks of AnST with a weighted vest of 7.21 + 0.72% of body mass may
enhance VO,max and running speed. However, these results are preliminary and should be interpreted with caution

due to the short duration and small sample size.
Keywords: weight vest, AnST, VO,max, speed.

Introduction

Soccer is a sport that involves various complex move-
ments, such as acceleration, deceleration, jumping, and
changes in direction, that are performed repeatedly at high
intensity (Brahim et al., 2020; Naveen Raj A et al., 2024;
Reynolds et al., 2021). As a result, soccer players can cover
an average distance of around 13 km with a heart rate inten-
sity reaching 85-90% of their maximal heart rate (HRmax)
during a match. This high cardiovascular demand places
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an indirect physiological load on the players, making aero-
bic capacity a crucial factor for maintaining performance
throughout the 90 minutes and supporting recovery between
intense efforts (Beato & Jamil, 2018; Manzi et al., 2022).

To meet these demands, a training method that combines
both aerobic and anaerobic qualities is essential in modern
soccer. Complementing these physical requirements, the
Anaerobic Soccer Training (AnST) model has emerged as the
latest approach tailored to the game’s specific needs. Research
by Kusuma et al. (2025) shows that the AnST training model
can improve players’ aerobic physical performance.

Given the increasing demands of modern soccer, training
models need to be both efficient and physiologically specific.
While HIIT and SSG are effective in enhancing aerobic
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and anaerobic capacities, they do not provide an external
resistance component that directly increases cardiovascular
and musculoskeletal stress. One approach being explored
is modifying training load using a Weighted Vest (WV). By
adding WV to AnST, players are subjected to a controlled
external load that enhances stress on the cardiovascular,
metabolic, and musculoskeletal systems simultaneously,
which is not achieved by standard HIIT or SSG sessions. For
example, WV can improve performance across physiological,
metabolic, cardiovascular, and musculoskeletal systems
during training (Elsyam et al., 2025; Gleadhill et al., 2021).

Additionally, WV canshorten training time by increasing
the load on the body’s physiological systems (Gaftney et al.,
2022). The use of WV has been extensively studied in sports
such as athletics and rugby (Barr et al., 2015; Looney et al.,
2024; Macadam et al., 2022). These studies show improved
training adaptation efficiency, increased muscle capacity,
and faster neuromuscular responses (Kang, 2018; Rey et al.,
2017). However, there has been limited scientific discussion
about the use of WV in soccer. Therefore, integrating WV
into AnST offers amethodological advantage: it adds external
load to soccer-specific training, maximizing cardiovascular
and neuromuscular stimulus without increasing session
duration or altering technical-tactical components.

In the complex nature of modern soccer, the need for
training that efficiently improves physical performance is
becoming increasingly important for coaches. Although
past studies have shown that the AnST training model can
enhance players’ cardiovascular systems, research combining
it with external loads such as WV to boost cardiovascular
function in soccer remains very limited. Hence, the novelty
of this research lies in its combined approach, where AnST
with WV provides a simultaneous aerobic and anaerobic
challenge, offering a more targeted and efficient adaptation
than conventional HIIT or SSG methods.

Therefore, thisstudyaimed to examine the effectiveness of
the AnST model, both with and without the addition ofa WV,
on the aerobic capacity of amateur soccer players. VO,max
was established as the primary outcome, representing players’
aerobic capacity and endurance performance, while sprint
speed (Speed) served as the secondary outcome to assess
high-intensity performance. The researcher hypothesized
that implementing the AnST model with WV loading would
lead to greater improvements in aerobic performance,
reflected by higher VO,max and Speed values, compared to
the same model performed without additional external load
among amateur soccer players.

Materials and Methods

Study Participants

In this study, researchers recruited 22 male participants
who played university-level soccer. The average age of the
participants was 20 = 0.94 years. Anthropometric data
showed an average height of 165 + 6.07 cm, a body weight
of 60.52 + 6.07 kg, and a body mass index (BMI) of 22.36
+ 2.44 kg/m2. Additionally, the researchers outlined the
inclusion criteria, which included having experience with
soccer, being healthy and injury-free during the study, and
not participating in any external training programs apart
from the intervention. Exclusion criteria included missing

more than 10% of the intervention sessions and having a
musculoskeletal injury in the past few months. Ethics
committee approval for this study was obtained from the
Health Research Ethics Committee, Nahdlatul Ulama
University of Surabaya (Date: 24 November 2024, Decision
No: 0374/EC/KEPK/UNUSA/2024)

Study Organization

This study used a quasi-experimental design with two
groups and pretest-posttest measurements. Participants
were assigned to either a control group (Group A) or an
experimental group (Group B) using the ordinal pairing
method to ensure baseline comparability. The pretest was
conducted over one week, during which all players performed
the Yo-Yo Intermittent Recovery Test Level 1 (YYIRI) to
assess aerobic capacity (primary outcome) and a 20-meter
sprint test to measure sprint speed (secondary outcome).
Subsequently, participants underwent a three-week training
intervention, consisting of four sessions per week. Group
B completed AnST while wearing a WV equivalent to 7.21
* 0.72% of their body mass, whereas Group A performed
the same training protocol without additional load (0%).
In the final week, a posttest using the same YYIRI and
sprint tests was conducted. Throughout all training sessions,
participants’ heart rates were monitored using a Polar H10
device to ensure exercise intensity remained within the
target range of 85-90% of maximum heart rate

Statistical Analysis

Normality was assessed using Shapiro-Wilk, and homo-
geneity of variance using Levene’s test. Although data were
normally distributed, homogeneity was violated (p < 0.05);
therefore, between-group differences in post-test VO,max
and sprint speed were analyzed using Quade non-paramet-
ric ANCOVA, with pre-test scores as covariates. Effect sizes
were reported as partial eta squared (n?,) and converted to
Cohens f. Within-group changes were quantified using Co-
hen’s d. Post-hoc power analysis using G*Power indicated
adequate sensitivity for detecting large effects (VO,max: f =
0.59, power = 0.78; sprint speed: f = 0.71, power = 0.88). Giv-
en the modest sample size (n = 22), this study is considered a
pilot controlled trial, and the findings should be interpreted
as preliminary but practically meaningful.

Test Measurement

The primary variable in this study was aerobic capac-
ity, measured using the Yo-Yo Intermittent Recovery Test
Level 1 (YYIR1). This field test was selected for its proven
validity and strong correlation with the aerobic performance
of soccer players (Asimakidis et al., 2025; Krustrup et al.,
2015). During the test, participants ran between two 20-me-
tre lines, following an audio signal with progressively shorter
intervals, and performed 10 seconds of active recovery be-
tween each shuttle. The test was terminated when partici-
pants failed to reach the line within the beep interval twice.
In this study, VO,max and speed were determined using
the procedures and references proposed by Bangsbo et al.
(2008). VO,max (mL/min/kg) was estimated using the for-
mula: VO,max = IR1 distance (m) x 0.0084 + 36.4. Speed
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was defined as the final running velocity corresponding to
the last fully completed stage in the YYIRI test, expressed in
kilometres per hour (km-h™). Each stage in the YYIRI corre-
sponds to a predetermined running speed that progressively
increases throughout the test. The YYIRI test was conducted
twice (pre- and post-intervention) under identical environ-
mental and procedural conditions to minimize measurement
bias and enhance test-retest reliability. The resulting VO,max
and speed data were then used to compare the effects of the
training interventions between Group A and Group B.

Training Program

This study combined the AnST training model with the
Speed Endurance Training (SET) and Small-Sided Game
(SSG) approaches, adding WV at 1:1 intervals. There was
a sprint area measuring 20 meters in distance and an SSG
area of 25 meters by 20 meters, which was completed in 20
seconds. In one set, the players sprinted for 80 meters and
the SSG for 80 seconds, divided into four repetitions.

AREA SSG 2

Fig. 1. Training area

At the start of the training, the players sprinted 20 metres
to SSG 1 and immediately engaged in a game for 20 seconds,
focusing on gameplay movements. After 20 seconds, the players
sprinted 20 metres to SSG 2 and performed the same exercises
as in SSG 1. This session consisted of four repetitions in one
set, with a 1:1 training interval. The intervals were conducted
systematically, beginning with the players stopping their activ-
ity after one repetition and moving outside the training area.
During the recovery period, the players heart rates remain high
and gradually decrease, allowing their bodies to adapt to man-
aging fatigue between intense activities. The total duration is the
same as for the aforementioned activities, approximately 100
seconds (10-15 seconds of sprinting + 80 seconds of continuous
training). Therefore, the interval concept serves as recovery and
trains the cardiovascular system to respond to repeated intense
work. The players perform eight sets of these activities, resulting
in a total training session time (including sprinting, continu-
ous training, and recovery) of approximately 26 minutes. This
training improves aerobic endurance by targeting an average
heart rate of more than 80% of HRmax during sprinting and
continuous training, thereby reaching the high-intensity zone.

Each player completes 640 metres of total sprints in
a 10-minute and 7-second training session. This training
method aims to enhance players’ aerobic endurance and
ability to recover between high-intensity efforts.

Results

Table 1 presents the initial characteristics of all
participants, divided into two groups: Group A (n = 11)

Table 1. Characteristics of Subjects

Characteristics of Group A Group B
Research Subjects n=11 n=11
(Mean + SD) (Mean * SD)
Age (years) 20.63 £ 0.80 21.09 £+ 1.04
Weight (kg) 62.82 £ 5.60 58.22 £ 6.08
Height (cm) 166 + 7.06 163.6 + 3.99
BMI (kg/m?) 23 +2.89 21.72 + 1.80

and Group B (n = 11). The participants had an average age
of 20.63 years. The average weight was 62.82 + 5.60 kg for
group A and 58.22 * 6.08 kg for group B. The average height
was 166 + 7.06 cm for group A and 163.6 + 3.99 cm for group
B. Additionally, the body mass index (BMI) of both groups
was recorded at 23 + 2.89 for group A and 21.72 + 1.80 for
group B in this study.

Table 2. Descriptive statistics

Variable G Pre-test Post-test A
(Mean + SD) (Mean * SD) (Post-Pre)
VO,max Group A 42.66 +1.86 45.56 +2.63 2.90
(mL/min/kg)  Group B 43.54+1.89 48.74+2.57 520
Speed (km.h') Group A 14.68 £ 0.46 15.27 + 0.46 0.59
GroupB 14.82+0.39 15.90 £0.53 1.08

Table 2 shows the changes in VO,max and sprint speed
(Speed) in Group A and Group B from pre-test to post-
test. The results indicate that both groups experienced
improvements in VO,max and Speed following the
intervention. Group B showed greater increases compared
to Group A, both in VO,max (A = 5.20 mL/min/kg vs. 2.90
mL/min/kg) and Speed (A = 1.08 km-h! vs. 0.59 km-h™)).
Data are presented as mean + SD, and A (Delta) represents
the mean change from pre-test to post-test.

Table 3. Normality Test

Shapiro-Wilk

Assessment session  Group  Statistic df Sig.
Pretest VO,max Group A 909 11 235
Group B 953 11 .680
Posttest VO,max ~ Group A .908 11 234
Group B 941 11 .538
Pretest Speed Group A 772 11 .004
Group B .868 11 .073
Posttest Speed Group A .887 11 127
Group B .840 11 .032

Table 3 presents the results of the Shapiro-Wilk test
for normality of VO,max and Speed in Groups A and B at
pre-test and post-test. VO,max was normally distributed
in all conditions (Sig. > 0.05) and thus followed by a test
of homogeneity of variance. In contrast, speed was non-
normally distributed in some conditions (Sig. < 0.05),
and further analysis was conducted using the Quade non-
parametric test.
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Table 4. Levene’s Test of Equality of Error Variances

F df1 df2 Sig.
10.135 1 20 .005

Note: Tests the null hypothesis that the error variance of the
dependent variable is equal across groups; Model includes
Intercept, Pre_VO,max, and Group; Dependent Variable: Post_
VO,max.

Table 4 presents the results of Levene’s Test for assessing
the homogeneity of variances of Post_VO,max across
groups. The null hypothesis states that the error variance
of the dependent variable is equal across all groups. The
model included the Intercept, Pre_VO,max as a covariate,
and Group as the independent factor. A Sig. value of 0.005
indicates that the assumption of homogeneity of variances
was violated, and therefore, further analysis was conducted
using the Quade non-parametric test.

Table 5. Quade Non-parametric Analysis of Covariance

Variable F DFH DFE P Value
VO,max 7.062 1 20 .015
Speed 10.015 1 20 .005

Notes: ANCOVA controlled for pre-test scores; DFH = degrees of
freedom for hypothesis; DFE = degrees of freedom for error.

Table 5 presents the Quade ANCOVA results for
VO,max and sprint speed, showing significant differences
between Group A and Group B after controlling for pre-
test scores (VO,max: Fi,50 = 7.062, p = 0.015; speed: Fi,20 =
10.015, p = 0.005). The magnitude of these effects was large,
with partial eta-squared values of n?, = 0.26 (Cohen’s f =
0.59) for VO,max and n?, = 0.33 (Cohen’s f = 0.71) for sprint
speed, indicating substantial and practically meaningful
performance improvements in favor of Group B. Within-
group pre- to post-test changes (A) were quantified using
Cohen’s d: VO,max (Group A: d = 1.27; Group B: d = 2.31)
and sprint speed (Group A: d = 1.28; Group B: d = 2.32),
confirming large and very large improvements, respectively.
The 95% confidence intervals (CI) reported in Table 6
further support these findings, with Group B’s post-test CI
consistently higher than Group A’s and A-CI entirely in the
positive range, indicating directionally stable and reliable
improvements.

Tabel 6. Confidence Interval 95% test for VO,max and
Speed

e Gowp bl Tl Anin

VO,max Group A 41.41-4391 43.79-47.33 1.71-4.09
Group B 42.28 - 44.81 47.01 -50.47 4.60 -5.78

Speed Group A 14.37-14.99 14.96-15.58 0.33-0.85
Group B 14.56 - 15.08 15.54-16.26 0.88 - 1.28

Note: A= Post-test — Pre-test; 95% CI provides an estimate of the
precision of the changes.

Table 6 shows that Group B experienced larger increases
in both VO, max and sprint speed compared to Group A. The
lower bounds of Group B’s A-CI did not overlap with Group

A’s lower bounds, indicating consistent and directionally
stable post-intervention improvements. Combined with the
large effect sizes, these results provide convergent evidence
of practically meaningful performance enhancements in
Group B.

Discussion

Theresultsofthisstudyindicatesignificantimprovements
in VO,max (primary outcome) and sprint speed (secondary
outcome) in both groups after the intervention, with Group
B showing greater increases compared to Group A. These
findings highlight the effectiveness of the implemented
training model in enhancing both aerobic capacity and
sprint performance among amateur soccer players. As part
of a High-Intensity Interval Training (HIIT) framework, this
model targets both the aerobic and anaerobic energy systems
through repeated bouts of exercise and recovery periods.
The application of a WV load of 7.21 + 0.72% of body mass
for three weeks, conducted four sessions per week, led to
greater improvements in both aerobic capacity and sprint
performance compared with the same model performed
without additional load.

The use of a WV during AnST provides an additional
external load during repeated high-intensity activities, which
stimulates physiological adaptations in the cardiovascular
system. This finding aligns with previous research, which
shows that the amount of vest load directly influences the
level of intensity experienced by the body and subsequently
enhances cardiorespiratory adaptation (Bertochi et al.,
2024; Kim et al., 2024). Higher training intensity also
enhances activation of PGC-1a, supporting mitochondrial
enlargement and density, which contributes to improved
aerobic performance (Gurd et al., 2023; Thirupathi & de
Souza, 2017). As a result, the integration of WV with AnST
positively affects VO,max, sprint speed, and distance,
confirming that this training model can maintain beneficial
adaptations during repeated high-intensity activities
(Ahmad et al., 2025; Barnes et al., 2015; Rey et al., 2017).

Biomechanically, the use of WV influences sprint
mechanics, including ground reaction forces, step
frequency, step length, contact time, and flight time, while
also increasing physiological stress without negatively
affecting gait parameters (Bertochi et al., 2024; Cross et
al., 2014; Gaffney et al., 2022). These changes provide a
practical stimulus for improving both aerobic and anaerobic
performance. However, careful consideration of load is
essential, as excessive weight may limit muscle activation,
reduce the efliciency of the stretch-shortening cycle, and
increase the risk of injury (Fernandez-Galvan et al., 2022;
Tillaar et al., 2018; Zabaloy et al., 2022). In this study,
applying WV at 7.21 + 0.72% of body mass maintained high
training intensity while minimizing these risks.

From a practical standpoint, the use of a WV during
both pre-season and in-season training has proven effective
in enhancing the physical performance of soccer players.
During the pre-season phase, WV training helps build a
solid physical foundation, improving sprinting, jumping,
change of direction (COD), as well as aerobic and anaerobic
capacities (Lagodimos et al., 2024; Majki¢ et al., 2025). The
external load provided by WV adds a physiological stimulus
that promotes cardiovascular adaptation and reduces the risk
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of fatigue during competition (Swain et al., 2010). During
the in-season period, integrating WV into SSG serves as an
effective method to combine technical, tactical, and physical
components without causing excessive fatigue. Studies have
shown that SSGs with WV enhance sprinting, jumping,
COD, and aerobic performance without significantly
increasing fatigue (Sanchez-Sanchez et al., 2024). Overall,
applying WV during both pre-season and in-season periods
represents an evidence-based strategy to optimize physical
performance and sustain players’ physiological adaptations
throughout the season.

The large observed effect sizes for both VO,max
(0%, = 0.26; f = 0.59) and sprint speed (n*, = 0.33; f = 0.71)
indicate that weighted-vest-based anaerobic soccer training
may provide meaningful physiological and performance
benefits within a short-term training period. However,
given the small sample size (n = 22) and the achieved power
that is adequate primarily for detecting large effects, the
findings should be interpreted with caution. Consistent with
current methodological recommendations, these statistical
characteristics indicate that the present investigation is
best positioned as preliminary research rather than a fully
powered efficacy trial. Accordingly, the study is more
appropriately framed as a pilot controlled trial that aims
to generate preliminary evidence, guide future sample
size estimation, and refine the training and assessment
procedures for subsequent large-scale randomized studies.

This study has several limitations that should be taken
into consideration. First, the sample size was relatively small
and limited to a specific group of soccer players, which
may affect the generalizability of the findings. Second, the
intervention lasted only three weeks, and variations in WV
load were not explored, which limited the understanding of
optimal training intensity. Third, this study primarily focused
on VO,max, sprint speed, and distance, without assessing
other performance aspects, such as muscular strength,
technical skills, or psychological factors. Finally, the effects
were measured in a controlled training environment, not
during actual match conditions, which may differ in real-
game demands.

Future research should address these limitations
by including larger and more diverse samples, longer
intervention periods, and exploring different WV loads.
Additionally, studies could examine other performance
variables and assess outcomes during competitive match
situations to provide a more comprehensive understanding
of the physiological and practical effects of AnST training
with WV.

Conclusions

This study concludes that AnST training with a WV at
7.21 £ 0.72% of body mass significantly improves players’
aerobic capacity, as evidenced by greater increases in VO,max
and sprint speed compared to training without a WV. The
addition of external load provides an extra physiological
stimulus that enhances cardiovascular adaptation. This
training approach is practical when applied during both
pre-season and in-season periods as a strategic method
to optimize aerobic performance. These findings provide
further scientific evidence supporting the use of WV as an
effective training tool in soccer.
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MiaBueHHA aepo6HOI Ta CNPUHTEPCbKOI NPOAYKTUBHOCTI
3a AONOMOrol0 aHaepo6HNX TpeHyBaHb 3 pyTOONY

i3 BUKOPMCTaHHAM XuneTa-o6BaXkHIoBava: [laHi
KOHTPOJIbOBAHOIO AOCNifKeHHA cepepn PpyTOONICTIB

Himac lFamaran Be6pianto'*5°P, Apid [Bi Hyrpara'®*®, Anyap Andan Tpiapgxana'c’E,
Jlaitni Mira Angpiana'4“®, I [lea Mapme Ap’sananpa Bimkas Kycyma'A<P

! Nep>xaBumii yHiBepcuter Cypabast

ABTOpPCHKNMIT BKTAJ: A — Au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykormcy; E — 36ip komtis

Pedepar. Crarts: 7 c., 6 Tabn., 1 puc., 31 mxeperno.

O6rpynryBanns. Cydacunii ¢pyr601 norpebye BUKOHAHHS IOBTOPIOBAHMX BIUCOKOIHTEHCUBHMX, KOMIUIEKCHVX PYXiB, 110
po6UTH aepoOHY IPOAYKTUBHICTD HAaI3BUYAITHO BaXK/IMBOIO [/ TPaBIIiB.

ITini. MeTa 11bOr0 JOCIi/KEHHsI IO/IATaIa Y BUBYEHHI BIVIMBY aHaepoOHOTro TpeHyBanHs 3 pyr6ony (AnDT) i3 Bukopucran-
HAM XmteTa-ob6BaxHoBada (JKO) Baroro 7.21 + 0.72% Big Macu Tina Ha aepoOHY MPOAYKTUBHICTD, 110 BUMipIOBaIacs 3a IIOKa3-
HUKaMI MAaKCUMAa/IbHOTO CIIO>KVMBAaHHA KVCHIO i IIBUIKOCTI.

Marepianu Ta MeToau. Y 1IbOMY HOC/Ii/KEHH] 3aCTOCOBAHO KBa3ieKIIepyMeHTa/IbHIII IU3aliH 3 BOMa rpymamu (rpymna A ta
rpyma B), BUKOPYCTOBYIOUN IIPETECT sIK KOBApiaTy i IIOCTECT SIK 3a/1eXXHy 3MiHHY. 3araioM 22 $yT60/icTU-10I0BiKM 6Y/I0 PO3IIO-
IileHO 3a METOJOM paHfioMi3alii Ha B IPyIIM: KOHTPOJIbHY I'PYIy 3 JOJATKOBMM HaBaHTaXeHHAM 0% Bif Macu Tina (rpyma A,
n = 11) Ta eKcriepyMeHTaIbHY IPYITY 3 JOLATKOBUM HaBaHTaKeHHsAM 7.21 + 0.72% Bix Macu Tina (rpyma B, n = 11). Aepo6Ha mpo-
JOYKTUBHICTD OL[iHIOBA/IacA 3a IOTIOMOTO0 TECTY IIEPEPUBYACTOTO BiJHOB/IEHHSA HVo-Vo piBHs 1 (Yo-Yo Intermittent Recovery Test
Level 1, YYIR1) nepey 0o4aTKOM i HiC/Ist TPHOX TVKHIB iHTEPBEHII, 1110 Ilepenbayasia IpoBefeHH: YOTUPbOX Cecill Ha TYDKAEHb. 3a
pesynbraramu YYIR1 6y/10 oTprMaHO faHi {00 MAKCHMAIbHOTO CIIOXKIMBAHHS KUCHIO Ta IIBUAKOCTI /yist aHayi3y. CraTucTidHi
TeCTH BK/IIOYaau TecT HopMmanbHocTi lllanmipo-Binka, TecT romoreHHocTi JleBeHe Ta HemapaMeTpUYHUIT KOBapialliliHNII aHasIi3 3a
MmeropoM KBajie 3 BMKOpUCTaHHAM IporpaMHoro 3abesmnedenHs IBM SPSS 30 3 piHeM sHauymocTi 0.05.

Pesynbrarn. Ha ocHOBI pe3ynbTariB, OTpMMaHMX HIIAXOM HellapaMeTPUYHOro KoBapialiliHoro aHani3y 3a MetofoM Ksage,
BCTAQHOBJICHO 3HAYHI BifMiHHOCTi Mk rpymamn A i B 3a mokasHMKaMy MaKCMMaabHOTO CIIOKVMBAaHHA KucHIO (p = 0.015) i mBuz-
kocTi (p = 0.005) mic/1A KOHTPOJIO IIPETeCTOBMX 3HAYeHDb. 3a3Ha4YeHi pe3y/IbTaTy CBif4aTh IPO Pi3HUII BIUIMB TUIIB TPEHYBaHb,
MPOBeeHNUX [/ KOKHOI TPYIIN, Ha MOJIMIIeHHS aepoOHOI IPOLYKTUBHOCTI Ta MIBUKOCTI IPaBIiB.

BucHoBku. Pe3ynbraTit JOCTIPKEHH MiITBEPAXKYIOT, 110 TPU TIDKHI aHaepOOHOT0 TpeHyBaHH: 3 GyTOONTY 3 BUKOPUCTAH-
HSIM JKmteTa-06BakHIoBada 7.21 + 0.72% Big Macy TiTa CIIPUSIIOTH Mi{BUIEHHI0 MAKCYMAIbHOTO CIIOXKVMBAHHS KUCHIO 1 IIBUIKO-
cri 6iry. OfHaK 1ii pe3y/ibTaTyl € norepefHiMu i ix ¢ iHTepnperyBaTy 3 06epeXHICTIO Yepe3 KOPOTKY TPUBAICTb JOCTIPKEHHA
i HeBe/MKMIT pO3Mip BUOIPKIL.

KirouoBi coBa: xnieT-o6BaXHIOBaY, aHaepOOHe TpeHyBaHHs 3 pyTOO/TY, MaKCUMa/IbHe CIIOKMBAHHS KVICHIO, IIBUAKICTD.
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