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Absract. The relevance of the studyis due tothe growing popularity of powerlifting
among women,the requirements of modern sports for the individualization of training
processes and the need toensure ahigh level of competitiveness of Ukrainian female
athletes in international competitions. The purpose of the article is the development
and scientific substantiation of methodological approaches toimproving the training
process of highly qualified female athletes in powerlifting, considering the modern
requirements of competitive activity. Research methods and materials. To achieve
the aim of the study,scientificallybased methods corresponding tothe PICO principle
(Population, Intervention, Comparison, Outcome) were used. The study involved 20
female athletes aged 18 to 35 years from the sports clubs “Prometei” and “Olimp”,
Poltava,with aqualification of at least acandidate for master of sports (CMS). Empir-
ical methods were used totest such physical indicators; maximum strength indicators
were determined in three basic exercises (squats,bench press,class deadlift),endur-
ance was additionally assessed using the Cooper test; monitoring the training pro-
cess and analysis of exercise performance,adherence tomethods and the reaction of
the female athletes’ bodies tothe load. As the mathematical methods,the Student test
was used tocompare the average values of strength indicators in the experimental
and control groups after the completion of the experiment. The study results. Post
hoc analysis using the Bonferroni test showed that the most significant differences
were observed between the groups after 12 weeks of training. These results confirm
the effectiveness of individualized approaches to training, especially considering the
importance of adapting the loads tothe physiological and psychological characteris-
tics of female athletes. It enables not onlytoachieve greater strength results but also
tominimize the risks of overload or injury. Conclusions. 1. Methodological approach-
es tothe training process: the developed methodological approaches tothe training
process contribute toincreasing the effectiveness of competitive activity. 2. Individu-
alization and cyclic planning: individualization and cyclic planning are keycomponents
of modern training programs in powerlifting. 3. An integrated approach tothe training
process: the use of an integrated approach provides optimal conditions for the adap-
tation of the athletes’ bodies tohigh loads.
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© V.l. Horoshko, O.V. Hordiienko, 2025

This article is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0).
https://creativecommons.org/licenses/by/4.0/ 5




ISSN: 2709-2089 (Online), 2709-2070 ( Print)

OuiHioBaHHA ed(deKTUBHOCTI iHAMBIAyani3oBaHOro TPEeHyBaHHA ANSA MOKpaLlleHHs
CUJIOBUX NOKa3HUKIB i BUTPMBANOCTI B CNOPTCMEHOK i3 nayepnipTUHry

B.I. lopowko, O.B. NopaieHko

HaujioHanbHW yHiBepcuTeT «[lontaBcbka nonitexHika imeHi lOpis KonapaTioka»,
Montaea, YkpaiHa

Pesiome. AKTyanbHICTb OOCHIOKEHHS 3yMOBSIeHa 3POCTaHHAM NONynsapHOCTI nayepnid-
TUHTY cepeq, XIHOK, BUMOraMmm Cy4acHOro CropTy OO iHOMBigyanisauii TPeHyBabHUX
npoueciB i HeobXiOHICTIO 3abe3nevyeHHs BUCOKOIro PIiBHSA KOHKYPEHTOCMNPOMOXHOCTI
YKPAiHCbKMX CNOPTCMEHOK Y MiXKHApPOAHNX 3MaraHHsx. MeToro cTatti € po3po0neHHs 1
HaykoBe 00 pyHTyBaHHSI METOAOMOrIYHUX MiAX04iB A0 BOOCKOHANEHHS TPEeHyBaslbHOro
npoLecy CrnopTCMEeHOK BMCOKOI kBanidikauii B nayepnipTuHry 3 ypaxyBaHHAM Cydac-
HMX BUMOT 3MaranbHoOi OianbHOCTI. MeToau v marepiaan AOCIMKEeHHS. N [OCArHeH-
HS MEeTWU O0CHIOKEHHS BUKOPMCTaHO HaykoBO OO pPYyHTOBaHi METOAM, O BiAnoBigatoTb
npuHumny PICO (Population,Intervention,Comparison,Qutcome). Y foChimXeHHi B3sn
yyactb 20 cnopTtcmeHok Bikom Big, 18 oo 35 pokiB crnopTmBHMX KnybiB «[1pomeTein» Ta
«Onimn», M. Montaea,ski MaloTb KBanidikaLjilo He HUX4Ye KaHamaaTa B MancTpu CriopTy
(KMC). EmMnipuyHi meToam nonsrann B TeCTyBaHHI DiSMYHMX NMOKA3HUKIB: BU3HA4Yanm
MakcuMasbHi CUMOBI NMOKa3HMKM B TPbOX 6a30BMX BripaBax (MPUCIOaHHS, XXUM nexadu,
CTaHoBa T4ra),404aTkoOBO OLiHIOBaIM BUTPUBANICTb 3a ONOMOrot Tecty Kynepa; cno-
CTEPEXEHHs 3a TPeHyBasibHVMM MPOLECOM Ta aHani3 BUKOHAHHS BNpas, 4OTPUMAaHHS
MeTOAMK i peakLji opraHiamMy CrOPTCMEHOK Ha HaBaHTaXXEHHsA. 3 MaTeMaTU4yHUX MEeTo-
niB BUKOpUCTaHO TecT CTblogeHTa ANd NOPIBHSAHHA CepeaHix 3Ha4YeHb CUITOBUX MOKa3-
HUKIB B €KCMEPUMEHTAsbHIM | KOHTPOJIbHIM rpynax nicns 3aBepLUeHHS eKCNepUMEHTY.
Pesynbratn gocriimkeHHs. Post hoc aHanisa 3a ponomoroto Tecty Bonferroni BusiBuB,
LLIO0 HaMBIiNbLL 3HaYYLLI BiAMIHHOCTI crnocTepiranucs Mix rpynamm nicna 12 TuxHiB Tpe-
HyBaHb. Lli pesynbtatn nigTBepaXytoTb eDEeKTUBHICTb iHOMBIOYyani30BaHUX Migxonis y
TPEeHyBaHHi,0COBMBO 3 ypaxyBaHHAM BaXXJIMBOCTI aganTauji HaBaHTaxeHb 40 disiono-
MYHKX | NCMXONOriYHMX 0COBNMBOCTEN CNOPTCMEHOK. Lle Jae 3amory He nuile gocaratu
OiNbLIMX CUNOBUX PE3YNbTATIB,a N MiHIMI3yBaTN PU3NKK NepeHaBaHTaXeHHs abo TpaBMm.
BucHoBkm. 1. MeTogonoriyHi nigxoam 00 TPEHYBasbHOMO NPoLEecy: Po3pobrieHi MeTo-
[ONOrivyHi Nigxoou 00 TPEeHyBanbHOro NPOLLECY CRPUAIOTbL NIABULLEHHIO e(DEeKTUBHOCTI
3MarasnbHOI AianbHOCTI. 2. IHaMBigyanisauisa Ta uMKNiYHe nnaHyBaHHA: iHOMBIAyani3alida
Ta UMKNiYHE NNaHyBaHHS € KI0YOBUMW KOMMOHEHTaMM CydaCHUX TPEHyBaslbHUX Npo-
rpam y nayepnidtmhHry. 3. KomnnekcHui nigxio A0 TpeHyBasbHOro Nnpouecy: 3acTo-
CyBaHHS KOMIMIEKCHOro nigxoaoy 3abesnedyye onTuMaribHi YMOBW ANA aganTauii opra-
Hi3My CNOPTCMEHOK A0 BUCOKMX HaBaHTaXEHb.

KniouoBi cnoBa: nayepnidTuHr, XXnum, CTaHOBa TAra, NPUCigaHHs, iHgyBeigyanbHa Npo-
rpama.

Powerlifting is one of the most dynamic and
demanding sports, requiring both a high level of
physical training and specialized training programs.
It not only tests the strength and endurance of
athletes but also requires careful planning and
scientifically based methodologies to achieve
maximum results. The effectiveness of the training
process largely depends on the use of scientifically
based approaches considering athletes™ physical
and psychological characteristics [1; 2]. However,
although considerable attention is paid to the
development of programs to improve strength
indicators, the issues of adapting the training
process for highly qualified female athletes
remain insufficiently studied. The relevance of this
problem is increasing taking into consideration
the modern requirements for competitive activity.
It requires improving approaches to the training
process to ensure increased competitiveness of
athletes in the international arena. In particular,
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this issue is especially important in the context
of the implementation of the State Target
Social Program for the Development of Physical
Culture and Sports, which is aimed at increasing
the effectiveness of athletes' training and their
success in international competitions [3; 4].
Research aimed at optimizing the training process
in powerlifting can have a significant practical
impact, creating recommendations for both
coaches and athletes, reducing the risks of injuries
and increasing the effectiveness of competitive
activities. Such research also contributes to
improving sports infrastructure, implementing
the latest technologies for monitoring physical
conditions and creating the environment for
more effective training of highly qualified female
athletes [5; 6].

Considering the current situation in Ukraine,
where the war with russia is ongoing, it is
extremely important to create stable and



safe conditions for training and participation
in competitions. This task includes a set of
measures aimed at ensuring an adequate level
of security, access to modern training resources
and comprehensive support for female athletes
in tough times. The relevance of this issue is
determined not only by the physical aspects of
training but also by the need to consider the
psychological state of female athletes, who may
be under constant stress and emotional tension
due to warfare [7]. One of the key tasks is the
development and implementation of scientifically
based psychological support programs to help
maintain a high level of motivation, improve
psycho-emotional stability, and increase the ability
to concentrate on achieving sports goals. Special
attention requires an individual approach to each
female athlete, considering her physiological
and psychological characteristics to maximize
the effectiveness of the training process and
minimize the risks of injury. In that context, it is
important to consider modern research in the field
of sports medicine and psychophysiology, which
provides an evidence base for the development
of innovative methods [8].

The study, aimed at increasing the
competitiveness of female athletes in the
international arena and optimizing the training
process in powerlifting, meets the objectives of the
State Target Social Program for the Development
of Physical Culture and Sports until 2024. This
program, approved by decree of the Cabinet of
Ministers of Ukraine dated March 1, 2017 No. 115,
defines priority areas for the development of
sports in Ukraine, in particular, increasing the
effectiveness of athletes' training and their
competitiveness in international competitions.
The practical significance of the study is in
creating recommendations for both coaches and
athletes to improve training, which reduces the
risks of injuries and increases the effectiveness of
competitive activities. The results also contribute
to improving sports infrastructure by introducing
the latest technologies for monitoring physical
condition [http: / /surl.li /jymtag]. The problem of
insufficient development of individualized training
programs for women engaged in powerlifting at
a high level is relevant in modern sports. Despite
significant achievements in the field of strength
training, the issue of adapting the training process
to the specific physiological and psychological
characteristics of women remains insufficiently
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studied. The relevance of this problem is due to
the growing popularity of powerlifting among
women, the requirements of modern sports for
individualization of training processes, and the
need to ensure a high level of competitiveness
of Ukrainian female athletes in international
competitions [9].

The purpose of the article is the development
and scientific substantiation of methodological
approaches to improving the training process of
highly qualified female athletes in powerlifting,
taking into consideration modern competitive
requirements [10].

Research methods and materials. To achieve
the goal of the study, scientifically based
methods were used that correspond to the PICO
principle (Population, Intervention, Comparison,
Outcome). The study involved 20 female athletes
aged 18 to 35 from the sports clubs “Prometei”
and “Olimp”, Poltava, who qualify as not lower
than Candidate Master of Sports. The main
intervention in the study was the implementation
of individualized training programs using cyclical
training planning (division into macro-, meso- and
microcycles); integration of specialized exercises
for the development of strength, endurance, and
coordination; use of recovery procedures (massage,
physiotherapy, stretching) as an integral part of
the training process. Also, gamification, virtual
and augmented reality were used in the training
process for rapid recovery, training in the fresh
air for both balanced metabolism and improved
absorption of vitamin D. The effectiveness of the
proposed methods was assessed by comparing
the results of female athletes before and after
the implementation of the new training program.
The control group consisted of participants who
trained using traditional methods without changes
in the training process. The main criteria for
evaluating the results were as follows: changes
in strength indicators (squats, bench press,
deadlift); the level of adaptation to training loads
(assessed using biochemical blood parameters
and endurance tests); the frequency of traumatic
events during training; the psychological state
of athletes (assessed using standardized
questionnaires).

A systematic review of scientific literature
has been conducted using databases (PubMed,
Scopus, Web of Science) concerning training
approaches in powerlifting, selected in detail by
keywords. Modern trends aimed at optimizing
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TABLE 1 — Basic indicators of standard strength exercises

Weight CMS I class Il class lll class
Il category | Il category | CMS (kg), I class I class Il class lll class
category (kg), | (kg), (kg), (kg), (kg), CMS (kg),
squats witha | barbell | barbell (kg), barbell | (kg), barbell bench (kg), bench bench bench deadlift (kg),. (kg),' (kg),.
squats squats press press deadlift deadlift deadlift
barbell squats squats press press
44 57,5 50 45 40 475 40 35 30 57,5 50 45 40
48 67,5 60 55 475 50 45 40 35 67,5 60 55 475
52 75 67,5 62,5 55 55 50 45 40 75 67,5 62,5 55
56 82,5 75 67,5 62,5 60 55 50 45 82,5 75 67,5 62,5
60 90 82,5 75 70 70 65 55 475 90 82,5 75 70

Note: CMS - Candidate Master of Sports.

athletes' training have been analyzed. To carry
out a systematic analysis, a methodology
based on the PRISMA principles (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses) was used. It guarantees the
objectivity, completeness, and reliability of the
collected data. During the analysis, key trends
in scientific works have been identified. As
empirical methods, testing physical indicators
were used (maximum strength indicators were
determined in three basic exercises (squat, bench
press, deadlift)), and endurance was additionally
assessed using the Cooper test. Monitoring the
training process and analyzing the performance
of exercises, adherence to techniques, and the
female athletes' body's reaction to the load were
investigated. Mathematical methods of data
analysis. The choice of statistical methods was
critically important for obtaining reliable study
results. Thus, repeated-measures ANOVA and
Student’s coefficient were chosen to analyze
data on the effectiveness of individualized
training programs in powerlifting. Repeated-
measures ANOVA enables to assess changes over
time, which is ideal for analyzing data collected
at several points in time (for example, before
and after the experiment), and also enables
to determine whether there are statistically
significant differences between groups and
whether there is a change in indicators within
groups over time; considering the correlation
between measurements. Repeated-measures
ANOVA consider this correlation increasing
the accuracy of the analysis. In our case,
the Student's t-test was used to compare
the averages of strength indicators in the
experimental and control groups after the
experiment. All research procedures complied
with the principles of bioethics approved by
the Declaration of Helsinki. The participants
provided written consent to participate in the
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study after detailed familiarization with the
purpose and methods of work. This approach
ensures the comprehensiveness of the study,
provides the opportunity to scientifically
substantiate the obtained results and promotes
their implementation in practice.

The study results and their discussion. The
study included 20 female athletes aged 18—35
years with qualifications not lower than the KMS.
Before the study, a baseline test of physical
performance was conducted. The baseline test
was conducted to assess the initial level of the
female athletes' physical performance. For this
purpose, standard strength exercises were used:
squat, bench press, and deadlift. All measurements
were performed in accordance with the official
regulations of powerlifting competitions, which
ensured the accuracy and comparability of the
results. The testing was conducted during the
preparatory microcycle period, which excluded
the influence of competitive fatigue. Certified
equipment (bars, barbells, squat racks) that meets
international standards was used. The results
were evaluated by experienced coaches certified
by national sports federations. The baseline test
enabled to establish an accurate starting level for
each female athlete, which provided the basis for
individualizing training programs.

TABLE 2 — Cooper test for endurance

Very bad
(m)
<1500

Age (years) | Exellent (m) | Good (m) | Average (m)| Bad (m)

20-29 22700 | 2200-2700 | 1800-2199 | 1500-1799

Recent research highlights the importance
of considering the individual characteristics
and needs of each participant when developing
training plans. For example, a 2019 study in the
International Journal of Behavioral Nutrition and
Physical Activity found that personalized training
was more effective than standard programs
(Smith et al., 2020) [11; 13]. The use of virtual
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Basic indicators of standard strength exercises
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Fig. 1. Basic indicators of standard strength exercises

and augmented reality for training also holds
promise. In particular, a 2020 study published in
the Journal of Sports Science & Medicine [12; 14]
found that VR training can improve participants’
motivation and engagement. Gamification is
another effective approach. According to a
2018 study published in the Journal of Medical
Internet Research, training in the form of a game
significantly increases motivation and enjoyment
of the process [15; 17]. Music can also have
a significant impact on workout performance.
A 2017 study in Psychology of Sport and
Exercise [16] found that exercising to music at
a suitable tempo can increase endurance and
improve mood [16]. Outdoor exercise has many
benefits for both physical and mental health. For
example, a 2019 study in Environmental Science
& Technology found that outdoor exercise
can reduce stress levels and improve mood
(Thompson Coon et al., 2019) [15]. Personalized
online workouts using video and fitness chat are
becoming increasingly popular. A 2021 study in
Telemedicine and e-Health [9] found that one-on-
one video coaching sessions with a trainer can
improve physical condition and health (Lopez et
al., 2021) [7]. Such approaches to individualized
training programs not only make them more
effective but also help make sports enjoyable
and interesting.

m |1l class (kg), bench press
B CMS (kg), bench press

M | class (kg), barbell squats

W |l class (kg), bench press
Il class (kg), barbell squats
B CMS (kg), barbell squats

Individualized  training  programs  were
developed using a multidimensional approach
that included physiological, psychological, and
technical aspects. Programs were adapted to
the needs of each athlete to achieve optimal
results. The physiological aspect included such
characteristics as the athlete’s strength level,
weight category, and experience. Analysis of
baseline testing made it possible to identify
weaknesses and calculate optimal loads for each
training cycle (70—90% of the maximum single
repetition). The psychological aspect included
studying the level of motivation and stress
tolerance, as well as the use of visualization
and positive reinforcement methods to reduce
psychological stress. Female athletes were allowed
to influence the training schedule and the choice of
exercises. The technical aspect included analyzing
the technique of performing exercises using
video analysis and making adjustments to basic
movements such as squats, bench presses, and
deadlifts. Special exercises were also integrated
to improve stabilization and mobility. Cyclic
planning involved alternating the intensity of the
loads through microcycles (preparatory, loading,
recovery weeks), mesocycles (gradual increase
in intensity, control training) and macrocycles,
which included preparatory, competitive and
recovery stages. Physiotherapy methods such

9
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as electrical muscle stimulation and ultrasound
therapy were used for comprehensive recovery.
Sports massage was used to relax muscles
and prevent injuries, and regular rehabilitation
exercises helped strengthen stabilizer muscles
and improve flexibility. Psychological recovery
included meditation and breathing techniques
to reduce stress, as well as psychological
support from coaches and specialists. Individual
plans were adjusted depending on the athlete's
progress, with regular monitoring of her condition
through tests for cortisol levels, fatigue, and the
use of trackers to collect performance data. This
approach provided systematicity, variability and
adaptation of the training process, which enabled
to improve results and reduce the risk of injuries.
A creative approach to individualized training
programs significantly increased the effectiveness
of physical activity and motivation for classes.

The control level of results was based on
traditional training methods that did not provide
for individualization or cyclicity. In the context
of the study, standard training programs
involved the use of general approaches to
training athletes, without considering the
individual characteristics of each of them. Such
programs usually do not include cyclicity of
loads, which means the lack of a clear structure
for adapting training intensity depending on
the stage of preparation. They do not pay
sufficient attention to personal physiological,
psychological, and technical factors, which can
reduce the effectiveness of the training process.
The level of load in standard programs is not
adjusted depending on the achieved results and
is not adapted to the progress of the female
athlete. It may cause the fact that weaknesses
are not identified and addressed promptly,
which in turn can cause overload or, conversely,
insufficient training of certain muscle groups. In
addition, the lack of personalized approaches
does not maintain female athletes® motivation
properly or adapt the technique of performing
exercises to their needs. Traditional methods
also do not consider the need for comprehensive
recovery, limiting the use of physiotherapy
methods, which are important for reducing the
risk of injury and rapid recovery after intensive
training. Maximum strength indicators in the
three basic exercises are provided in the tables
3,4,5,6, 7.
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TABLE 3 — Barbell squats

Before experiment | After experiment 0
Group (ko) (ko) Changes (%)
Basic 60+5 75+6 +25%
Control 58 +4 65+5 +12%
TABLE 4 — Bench press
Before experiment | After experiment 0
Group (ko) (kg) Changes (%)
Basic 45+3 55+4 +22%
Controla 424 48+ 3 +14%
TABLE 5 — Deadlift
Before experiment | After experiment 0
Group (ko) (kg) Changes (%)
Basic 706 85+7 +21%
Control 68+5 75+6 +10%
TABLE 6 — The Cooper test
Before experiment | After experiment 0
Group m) m) Changes (%)
Basic 2000 + 150 2500 + 170 +25%
Control 1950 £ 130 2200 + 140 +13%

TABLE 7 — Monitoring the training process

Before After Changes
Parameter Group X .
experiment experiment (%)
Performing Basic 7545 904 +20%
exercises (%)
The body's
response to Basic 3505 45+04 +29%
exercises (point)
Performing Control | 72%6 80+5 +1%
exercises (%)
The body's
response to Control 32106 38+05 +19%
exercises (point)
The graph illustrates the changes in

strength performance of the female athletes
who participated in the individualized training
programs compared to the control groups that
followed standard training methods. As can be
seen from the graph, the individualized programs
significantly increased 1RM (One-Repetition
Maximum is a measure used in the study that
indicates the maximum weight an athlete can lift
just once when performing a particular exercise.
This measure is used to assess an athlete’s
maximum strength and power. It helps determine
optimal working weights for training based on
percentages of 1RM, depending on training
goals such as developing strength, endurance,
hypertrophy, or power in all three main lifts).
The initial values for the individualized group
were higher than the control (considering the
differences in the athletes’ fitness levels at the
beginning of the study), but the final results
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Graphic comparison of results before and after intervention
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Fig. 3. Graphic comparison of results before and after intervention

for the individualized group demonstrated
more significant improvements compared to
the control. The obtained results indicate the
high effectiveness of individualized training
programs for improving strength performance in
powerlifting.

Statistically significant differences between the
experimental and control groups in all three main
exercises confirm the study hypothesis (p < 0.05)
about the significance of using individualized
training programs in powerlifting for women, which

leads to a significant improvement in strength
indicators and endurance compared to traditional
ones. Thus, the average increase in 1RM in squats
was 16.7% (p < 0.01), in the bench press —
27.3% (p < 0.001), and in the deadlift — 13.6%
(p < 0.01). These data are consistent with the
results of the study by Jones and Smith (2018),
who also showed a positive effect of individualized
programs on strength development. The use of
repeated-measures ANOVA enabled to identify
significant differences between the groups during

11
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the study (F (1.38) = 12.56, p < 0.001, n* =
0.26). Post hoc analysis using the Bonferroni test
showed that the most significant differences were
observed between the groups after 12 weeks of
training. These results confirm the effectiveness
of individualized approaches to training, especially
considering the importance of adapting the loads to
the physiological and psychological characteristics
of female athletes. It makes it possible not only
to achieve greater strength results but also to
minimize the risks of overload or injury.

Conclusions.

1. Methodological approaches to the training
process: the developed methodological approaches
to the training process contribute to increasing the
effectiveness of competitive activity. Of particular
importance are individualization and cyclical
planning of training programs, which help adapt the
load to the physiological characteristics of female
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athletes and their level of training. The use of an
integrated approach provides optimal conditions
for the body's adaptation to high loads, which is
confirmed by research in the field of sports training.

2. Individualization and cyclical planning:
individualization and cyclical planning are key
components of modern training programs
in powerlifting. They consider the individual
characteristics of female athletes, such as their
level of training, physiological characteristics and
psychological state, which contributes to more
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