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Abstract

Background and Study Aim. The relevance of the study is stipulated by the search for criteria for assessing the
playing activity of football players based on the distance covered in the mode of individual threshold of maximum
running speed (PD>70%). The goal is to find out the features of the physical activity of football players in different
speed modes and PD>70% during the game in the 1-4-1-4-1 and 1-5-4-1 tactical formations.

Material and methods. The total distance (TD), the length of the distance run at low intensity, less than 14.4
km/h (LIR), in the running mode 14.41-19.8 km/h (R), with high, more than 19.8-25.2 km/h (HSR) speed and
sprint - 25.21 km/h (SD) were determined in 15 football players, using the GPS system. Additionally, the distance
in high-speed running HSR+SD (VHIR) and the distance in the PD>70% mode were studied. The results of the
distance run in the 1-4-1-4-1 and 1-5-4-4-1 tactical formations, per game and in the first and second half, were
compared. The number of observations was 30 (n=189).

Results. Comparison of the distance in the running mode TD, LIR, R and SD in football players in the 1-4-1-4-1
and 1-5-4-1 tactical formations did not reveal any significant differences (p>0.05).

The distance per game in the 1-4-1-4-1 tactical formation for the high-speed mode VHIR was statistically signifi-
cantly greater (p=0.023) than in the formation 1-5-4-1. In the 1-5-4-1 tactical formation, the distance covered
by players in the running mode VHIR was statistically significantly greater in the first than in the second half
(p=0.045).

Comparison of the results for the parameter of intensive running PD>70% in the conditions of different tactical
schemes showed significant differences in the volume of motor activity of football players. This is confirmed by
a statistically significant greater distance in the mode of intensive running PD>70% for the 1-4-1-4-1 tactical
formation per game (p=0.012) than in the 1-5-4-1 formation. Also, in the 1-5-4-1 tactical formation we found a
statistically significant greater distance in PD>70%1 compared to PD>70%2 (p=0.002).

Comparison of the results for the parameter of intensive running PD>70% in the conditions of different tactical
formations showed significant differences in the volume of motor activity of football players. This is confirmed
by a statistically significant greater distance in the mode of intensive running PD>70% for the 1-4-1-4-1 tactical
formation per game (p=0.012) than in the 1-5-4-1 formation. Besides, in the 1-5-4-1 tactical formation, we found
a statistically significant greater distance in PD>70%1 compared to PD>70%2 (p=0.002).

Conclusions. The studies have found that playing in the 1-4-1-4-1 and 1-5-4-1 tactical formations does not
make any significant differences in the amount of total motor activity TD and in the low LIR, R intensity and SD
running mode.

Analysis of the motor activity of football players in the 1-4-1-4-1 tactical formation revealed a significant advan-
tage in the distance covered in running mode according to the parameter of the individual threshold of maximum
speed PD>70% and HSR and high intensity VHIR, compared to the 1-5-4-1 game formation
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AHoTauin
®diznyHa aKTUBHICTb (byT60ICTIB Pi3HUX WBUAKICHUX pexXMMax i TaKTUYHUX cpopmMaLiax
Banepin LLamapaiH, BauecnaB Mynuk, Bonogumup Jinsory6, Bitaniin LLinaHok

MepeaymoBu Ta MeTa AOCAIMXEHHSA. [1pUnyCcTuUan, Wo OAHUM 3 TOYHUX KPUTEPIIB OLIHKM irpOBOI aKTUBHOCTI
dyT6onicTiB Moxe 6yTm ob6Ccsr AuCTaHUil Y pexuMi iHAMBIAYyanbHOro MNOpOry MakKCUMasbHOI LWBWAKOCTI 6iry
(PD>70%). MeTa - 3'acyBaTu 0CcobAMBOCTI (Di3NUYHOI aKTUBHOCTI (pyTOONICTIB Y Pi3HUX WBUAKICHUX peXmumax Ta
PD>70% nig yac rpu B TaKTUYHUX dopMauiax 1-4-1-4-1i 1-5-4-1.

Marepian i MeToan. Y 15 dyTbonicTiB 3a gonomorot GPS cuctemmn BusHavanu 3aranbHy BiactaHb (TD), AOBXUHY
OVCTaHUii, Ky npobirann 3 HM3bKOK IHTEHCUBHICTIO, MeHwWwot 3a 14,4 km/rog (LIR), y pexwumi 6iry 14,41 - 19,8
km/rog (R), 3 Bucokoto, binbwoto Hix 19,8-25,2 km/rog (HSR) wsmakicTio Ta cnpuHTy - 25,21 km/rog (SD).
[lopaTkoBO, AOCiAXYyBanu BiACTaHb y BucokowsmakicHomy 6iry HSR+SD (VHIR) Ta gucTtaHuito B pexumi PD>70%.
MopiBHOBanNu pe3ysbTaTy NPOMAEHOI BIACTaHI B TaKTUYHUX cxemMax 1-4-1-4-1 i 1-5-4-4-1, 3a rpy Ta nepwomy i
apyromy Tamnmi. KinbkicTb cnoctepexeHb ctaHosuia 30 (n = 189).

Pe3ynbTatK. [opiBHAHHSA AMcTaHUii B 6iroBoMy pexxumMi TD, LIR, Ri SD y dyT60nicTiB B TakTUYHMX bopMauisax 1-4-
1-4-11i 1-5-4-1 icToTHUX BiAMIHHOCTEN He BusaBuan (p > 0,05). AinucTtaHuia 3a rpy B TaKTU4HIN dopMauii 1-4-1-4-1
Ons BUCOKowBKuakicHoro pexumy VHIR 6yna ctaTuctnuHo 3Havyle binbwoto (p=0,023), HiX y dopmauii 1-5-4-1.
Y TakTu4Hi dopmauii 1-5-4-1 nporigeHa AncCTaHuis rpaBusMu B pexumi 6iry VHIR 6yna cTaTUCTMYHO 3Haudylle
6inbLUOK B NEpLUOMY, HiX y ApyroMy TanMi (p=0,045). MopiBHAHHSA pe3ynbTaTiB 3a NapaMeTpoM iHTEHCUMBHOIO 6iry
PD>70 % B yMOBax pi3HUX TaKTUYHMUX CXEM MOKa3asa0 3HaYHi BiAMIHHOCTI 06csAry pyxoBoi akTUBHOCTI yTHonicTiB.
Lle niaTBepaXXy€e CTaTUCTUUYHO 3Haudyla bGifblia BiACTaHb Yy peXuMi iHTeHcuBHoro 6iry PD>70 % ana TakTUYHOI
cxemun 1-4-1-4-1 3a rpy (p=0,012), Hix y dopmauii 1-5-4-1. Takox y TakTU4YHIN dopmMauii 1-5-4-1 Mu BUSBUIN
CTaTUCTMYHO 3HauvyLy 6inbwy anctaHuito B PD>70%1 nopiBHsAHO 3 PD>70%2 (p=0,002).

BucHoBKMW. [JOCNigXXeHHAMN BCTAaHOBMIEHO, WO rpa B TakTU4YHIK dopmauii 1-4-1-4-1 i 1-5-4-1 He BHOCUTb 6yab-
AKUX CYTTEBUX BiAMIHHOCTEN B 06CAr 3aranbHOi pyx0oBOi akTUBHOCTI TD i B pexumi 6iry Hu3bkoi LIR, R iHTEHCMBHOCTI
Ta SD. AHani3 pyxoBoi akTMBHOCTI dyTHONICTIB Yy TaKTUUHIN cxeMi 1-4-1-4-1 BUABMB iCTOTHY nepeBary nponaeHoi
AVCTaHUIl B pexuMi 6iry 3a napamMeTpoM iHAMBIAyasibHOrO Mopora MakCcuManbHOI Wweuakocti PD>70% T1a HSR i

BUCOKOI iHTeHcmBHOCTI VHIR, Hix irposa ¢dopmauia 1-5-4-1.

KnouoBi cnoBa: di3nyHa aKTUBHICTb, TaKTUYHI CXeMU, AOBXWHA AUCTaHLii, GPS-cuctemn, pexmnmm 6iry.

Introduction

Football is one of the most technologically
advanced sports. Many benefits of technology
in football include helping players and coaches
achieve peak performance, providing fans with
informational content, video analysis, etc. [1].
At the same time, elite football matches require
players to perform repeated sprints at varying
speeds, alternating with short and long rest pe-
riods [2, 3, 4, 5]. Both training and competition
demands typically dictate the intensity and speed
of movement and can change at any time. In ad-
dition to regular changes in intensity or speed of
movement, decisive aspects of games such as
goals are most often preceded by accelerations,
sprints, dashes, jumps, and shots [6].

It is important that training is aimed at im-
proving and recreating repetitive, maximal and
high-intensity game actions. Previous research
supporting this view has shown that for football
players to be successful, they need to be able
to perform technical and tactical actions at high
speed with excellent recovery capabilities [7].

Technological innovations have paved the

way for a new era of football where players can
train better, coaches can gain comprehensive
data-driven insights to improve in-game decision
making, and medical staff have access to effec-
tive player health monitoring. These innovations
are improving the game of football, helping teams
gain a competitive advantage over others.

Player physical activity monitoring is one of
the most common technologies in football. The
equipment uses GPS systems and wearable track-
ing devices to collect data on players’ physical
activity during training and competitions. These
devices can measure distance covered, speed, ac-
celeration, heart rate and other parameters, which
allow coaches to assess players’ performance and
develop individual training for each of them. It
also helps coaches to determine football require-
ments, players’ performance during matches and
improve the training process [6, 8].

The outcome of a game in football is consid-
ered to be influenced by various factors, such as
technical, tactical and physical training, as well as
mental training and genetically determined typo-
logical properties of the nervous system, etc. [9,
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10, 11, 12].

In general, the strategy of assessing physi-
cal fitness by using GPS tracker systems is widely
used in modern football. This technology allows
assessing the physical activity of football players,
the distance covered in certain speed ranges, av-
erage speed, maximum number of sprints, etc. for
each athlete during games and training [5, 13].

A football player is known to cover on aver-
age from 9 to 13.5 km during a game [6, 14, 15].
However, due to the variable nature of the game,
the total distance covered is a rather superficial
method of assessing the physical fitness of foot-
ball players [14]. It is necessary to consider the
amount and frequency of high-speed running and
other actions that players perform at maximum
intensity.

Elite football players have been observed to
perform 8 to 18 sprints during a game [16]. The
sprints that a football player performs during a
game usually last from 10 to 25 meters for 3-5
seconds [15]. Recently, attention has been drawn
to the importance of reducing the number and du-
ration of recovery after intense game actions in a
competitive environment. This has increased at-
tention to the specificity of training, opened new
discussions and research in the field of repeated
sprint training (RST) in football [2]. Therefore,
according to some studies, the importance of RSA
as a fundamental physical component in team
sports is unquestioned [17]. However, the devel-
opment of fatigue in team sports such as football
is associated with the ability to reproduce sprints.

Many researchers [6, 18, 19] have investigat-
ed the distance covered by football players in dif-
ferent tactical formations. Players in the 1-4-4-2
and 1-4-3-3 formations covered greater distances
when running, while those in the 1-4-5-1 forma-
tion had an advantage when walking [20].

It has been shown that the total distance cov-
ered was the same for players in different tactical
formations [21]. However, the amount of high-
and very high-intensity running was different for
different tactical formations. Players in the 1-4-
5-1 formation performed less very-high-intensity
running when their team had the ball, but more
when they did not have the ball, compared to the
1-4-4-2 and 1-4-3-3 formations. Attackers used
30% more very-high-intensity running in the 1-4-
3-3 formation than in the 1-4-4-2 and 1-4-5-1
formations [22]. Although the amount of high-
intensity running and recovery time in very-high-
intensity bouts were the same, more effort was
observed in players in the 1-4-4-2 and 1-4-3-3
formations. These differences in the 1-4-5-1 for-
mation may be due to tactical reasons. The use of
this formation is aimed at increasing the number
of players who perform a defensive function and
occupy a smaller playing space [9].

© 2025 Shamardin et al.

There are only limited studies [19], that have
attempted to study the running performance of
professional football players in specific patterns.
Various factors in the studies may influence the
preparation and participation of professional foot-
ball teams in official matches. This is likely the
reason for the limited number of studies on this
issue.

It is considered that the study of various as-
pects of physical activity is an important compo-
nent of training and competitive work. Therefore,
the influence of various tactical formations on the
special physical performance of professional foot-
ball players is constantly being discussed and re-
quires close study [23, 24].

Based on the above, we assumed that: 1) dif-
ferent tactical formations should form the char-
acteristics of game activity with different speed
modes; 2) we expected that the results of the
players’ running volume, in the PD>70% mode of
individual maximum speed and the distance cov-
ered in the high-speed VHIR mode can contribute
to a deeper understanding of the characteristics
of the game organization in different tactical for-
mations.

Therefore, the study is aimed to experimen-
tally verify and contribute to the science that
studies the characteristics of physical activity in
different speed modes when playing in the 1-4-1-
4-1 and 1-5-4-1 tactical formations. Such results
can provide information on which aspect of physi-
cal fitness should be developed in football players
and understand their development mechanisms.
Based on the above, the aim of this study was
to find out the characteristics of physical activ-
ity in different speed modes when playing in the
1-4-1-4-1 and 1-5-4-1 tactical formations. It is
necessary to test the experimental hypothesis of
whether the distance in the individual threshold
of maximum speed PD>70% is a more accurate
estimate of specific performance in football com-
pared to the volume of high-speed work VHIR.

Materials and methods
Participants

The experiment involved 15 elite football play-
ers. The studies were approved by the Biomedi-
cal Ethics Committee, and the subjects were in-
formed of the experiment purpose and gave writ-
ten consent. The experimental design included
research in competitive conditions. Physical activ-
ity data were collected from 30 matches played
in the 1-4-1-4-1 and 1-5-4-1 tactical formations.
These are the games of the Championship (Pre-
mier League) and the National Cup, as well as the
Champions League in the 2022 (second round) -
2023 seasons.

During the experiment, the team played 48
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official games, the main team and the coaching
staff did not change. 15 players withstood the ex-
perimental conditions (26 games in the 1-4-1-4-1
formation and 4 in the 1-5-4-1 tactical formation).

The experiment was conducted: only for of-
ficial matches of the Championship, Cup (oppo-
nents from the Premier League) and the Cham-
pions League; the teams had to finish the match
without disqualifying players; the tactical forma-
tion from the start of the game remained un-
changed throughout the match; only outfield
players participated; the players had to start and
finish the match in the same position and tactical
formation.

We determined the main anthropometric in-
dicators, age, height, weight, fat percentage,
playing experience, assessed the qualifications,
whether the football player was involved in na-
tional teams. In 15 football players, their age was
26.40%+1.15, the height was 181.4+1.77 cm, the
body weight: 73.23+1.71 kg. The percentage of
body fat was measured during the experiment:
“Tanita BC-545 N” and it was: 9.78+0.47%, and
sports experience was 19.67+1.20. It was estab-
lished that 13 (87%) football players participating
in the experiment were involved in various teams
and 11 players (73%) - in the national team.
Based on this, we can assume that the skill level
of the players is quite high. The number of obser-
vations was n = 189. A single research regimen
was followed for all subjects.

Procedure

Using the database (cloud) of the Catapult
Vector X7 tracking system and its OpenField con-
sole software (version 3.11.0), we determined
the physical activity indicators of football players
in the field during scheduled football games. We
determined the total distance traveled (TD), the
length of the distance that the team ran at low in-
tensity (LIR<14.4 km/h), runs with an intensity of
-14.41-19.8 km/h (R), at high speed (HSR -19.8
km/h-25.2 km/h) and in sprint mode (SD>25.21
km/h). Additionally, we determined the distance
that the football players ran in a running mode of
more than 70% of the individual maximum speed
(PD>70%) and the distance covered in the high-

speed running mode VHIR, that was established
in similar studies [4, 6, 25].
Statistical processing of results

The statistical analysis of Microsoft Excel
2019 software was applied to the results. The
data were checked for normal distribution using
the Shapiro-Wilk criterion. Since the data fell un-
der the law of normal distribution, we determined
the mean value (m), the error of the mean (£m).
Comparison of the results of physical activity of
the same players in the first and second halves,
as well as game tactical schemes, was conducted
using a comparison of the means of two depen-
dent samples (Paired T-Test). Pearson’s coefficient
was used for correlation analysis. The level of sta-
tistical p-significance was <0.05 [26, 27].

Results

During the calendar games of the National
Football Championship and Cup, as well as the
Champions League of the 2022-2023 season,
physical activity in the 1-4-1-4-1 and 1-5-4-1
tactical formations was studied. TD, LIR, R, HSR
and SD were determined. In addition, the dis-
tance that the players ran in the running mode of
more than 70% of the individual maximum speed
(PD>70%) and the distance covered in the high-
speed running mode HSR+SD (VHIR) were deter-
mined. The number of observations was 189 in
30 games.

A study of the physical activity of football
players in game conditions showed that the av-
erage distance of team movement in the 1-4-
1-4-1 tactical formation was 10,273.89+223.82
m, and in the 1-5-4-1 tactical formation -
10,123.04+£267.07 m. No statistically significant
differences in the distance covered during the
game were found (p=0.429) (Table 1).

In the 1-4-1-4-1 and 1-5-4-1 tactical forma-
tions, we did not find statistically significant differ-
ences in the distance covered by the team players
in the LIR, R and SD running modes (p> 0.05).
However, it was found that during the game in
the 1-4-1-4-1 tactical formation, the team play-
ers ran a statistically significant greater distance
in the HSR running mode than in the 1-5-4-1 tac-

Table 1. Distance covered by football players in various tactical formations and speed modes

(X+m)
Tactical Distance covered, m.
formations D LIR HSR SsD PD>70%
1-4-1-4-1 10 273.89 7 815.60 1 680.98 617.35 159.62 400.00
+223.82 +101.05 +102.74 +40.01 +18.39 +30.31
1-5-4-1 10 123.04 7 912.81 1 541.15 544.57 124.24 309.42
+267.07 +143.77 +112.57 +43.87 +7.93 +27.32
t-Test: Paired
Two Sample
for Means - P 0.429 0.406 0.233 0.034 0.062 0.012
(T<=t)

© 2025 Shamardin et al.
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Table 2. Total distance covered by football players during the game, in the first and second halves
in different tactical formations (X+m)

t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formations P (T<=t)
D TD, TD, TD, - TD,
10 273.89 5 203.86 5 097.03
1-4-1-4-1 +223.82 +110.92 +114.83 0.015
10 123.04 5 089.76 5033.28
1-5-4-1 +267.07 +139.22 +138.45 0.469
t-Test: Paired Two
Sample for Means - P 0.429 0.316 0.516
(T<=t)

Table 3. Total distance covered by football players in low-speed running mode in the first and
second halves when playing in different tactical formations (Xtm)

Table 4. Total distance covered by football players in low-speed running mode per game, in the
first and second halves in different tactical formations (X+m)

t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formation P(T<=t)
LIR LIR, LIR, LIR, - LIR,
7 815.60 3932.83 3903.84
1-4-1-4-1 +101.05 +50.95 +54.87 0.292
7912.1 3 945.15 3 967.66
1-5-4-1 +143.77 +63.71 +91.27 0.731
t-Test: Paired Two
Sample for Means - P 0.406 0.804 0.439
(T<=t)

t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formations P(T<=t)
R R, R, R,- R,
1 680.98 868.76 816.06
1-4-1-4-1 +102.74 +52.44 +50.43 0.001
1 541.15 790.86 750.29
1-5-4-1 111257 +70.06 +44.54 0.244
t-Test: Paired Two
Sample for Means - P 0.233 0.298 0.144
(T<=t)

tical formation (p=0.034). In the PD>70% speed
mode, we found statistically significant differenc-
es (p=0.012) between the studied tactical forma-
tions. Whereas the distance covered by the foot-
ball players during the game, as well as in the first
and second halves in different tactical formations
was almost the same (p> 0.05) (Table 2).

It should be noted that when playing in the
1-4-1-4-1 tactical formation, a statistically sig-
nificant greater distance was found that the play-
ers covered in the first than in the second half
(p=0.015). Whereas, when playing in the 1-5-
4-1 tactical formation, no such differences were
found.

The distance covered by the football players
in low-speed running mode during the game, as
well as in the first and second halves when play-
ing in different tactical formations, was almost the
same (Table 3).

© 2025 Shamardin et al.

There were no statistically significant differ-
ences in the distance covered in the LIR running
mode per game, nor for the first and second halves
in the 1-4-1-4-1 and 1-5-4-1 tactical formations
(p>0.05). Comparison of the results of the foot-
ball players’ physical activity of in the conditions
of game activity in the LIR running mode both in
the 1-4-1-4-1 and 1-5-4-1 tactical formations did
not reveal statistically significant differences be-
tween the halves (p>0.05).

The results of the study of the football play-
ers’ physical activity in the conditions of game
activity showed that the average distance of the
team’s movements in running mode with inten-
sity R (14.41-19.8 km/h), in the 1-4-1-4-1 tac-
tical formation was 1,680.98+102.74 m, and
in thel-5-4-1 tactical formation, respectively -
1,541.15+£112.57 m. (Table 4).

We did not find any statistically significant dif-
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Table 5. Total distance covered by football players in high-speed mode per game, in the first and

second halves in various tactical formations (X+m)

t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formations P(T<=t)
HSR HSR, HSR, HSR, - HSR,
617.35 319.31 299.62
1-4-1-4-1 +40.01 £22.12 119.65 0.145
544.57 281.19 263.38
1-5-4-1 143.87 123.59 +24.86 0.401
t-Test: Paired Two Sample
for Means - P (T<=t) 0.034 0.083 0.051

Table 6. Total distance covered by football players in high-speed sprint mode per game, in the first

and second halves in various tactical formations (X+m)

t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formations P(T<=t)
SD SD, SD, SD_ - SD,
159.62 82.76 77.37
1-4-1-4-1 +18.39 +10.30 +9.18 0.41
124.24 72.43 51.81
1-5-4-1 +17.93 +10.71 +8.51 0.013
t-Test: Paired Two Sample
for Means — P (T<=t) 0.062 0.340 0.017

ferences in the total distance covered during the
game and between halves in the R speed mode.
The distance in the first half in the R running mode
for the 1-4-1-4-1 tactical formation was statisti-
cally significantly greater than in the second half
of the game (p=0.001). Whereas, for the 1-5-4-1
tactical formation, no differences in the distance
covered in the R running mode between halves
were found (p=0.244).

The game using the 1-4-1-4-1 tactical forma-
tion showed that the average distance covered by
the team’s players in the HSR speed mode was
greater being to 617.35 £ 40.01 m, than with
the 1-5-4-1 tactical formation - 544.57+43.87
m. These values were confirmed by statistical-
ly significant differences (p=0.034). We did not
find any other statistical differences between the
studied schemes and comparison between halves
(Table 5).

Comparison of the study results of the dis-
tance covered by football players in the HSR
speed mode in the first and second half did not
allow to establish any statistically significant dif-
ferences (p>0.05). This feature of motor activ-
ity in the HSR running mode was characteristic of
both 1-4-1-4-1 and 1-5-4-1 tactical formations.

The results we obtained when analyzing the
physical activity in the 1-4-1-4-1 and 1-5-4-1 tac-
tical formations for the SD running mode show
that there are no statistical differences in physical
activity in the sprint mode. Thus, football play-
ers in the sprint mode with the 1-4-1-4-1 forma-
tion covered a distance of 159.62+18.39 m dur-
ing the game, and in the 1-5-4-1 game formation
- 124.24+17.93 m (p=0.062). When comparing
the characteristics of the physical activity of foot-

ball players in the SD running mode for the 1-4-
1-4-1 and 1-5-4-1 tactical formations between
halves, we found statistically significant differenc-
es (p=0.017) only between the distances in the
second half of the game (Table 6).

Comparing the distance of SD, and SD, in the
1-4-1-4-1 tactical formation we did not find statis-
tically significant differences (p=0.41). Whereas,
for thel-5-4-1 the formation, distance covered by
SD, players was statistically significantly less than
SD, (p=0.013).

For further comparison of high-speed running
with the distance of running in the submaximal
and maximal intensity mode, we conducted a
statistical analysis of the distance covered in the
VHIR running mode. This is the sum of the HSR
and SD speed modes. It shows that when playing
in the 1-4-1-4 formation, players run a statistical-
ly significant longer distance than when playing
in the 1-5-4-1 formation (p=0.023). Comparing
the distance covered by players between halves,
in these tactical formations, we found statisti-
cally significant differences (p=0.016) only in the
VHIR, indicator (Table 7).

Comparing the results of the distance cov-
ered, which we obtained between the halves with-
in the tactical formations, we found statistically
significant differences (p=0.045) in the distances
between the first and second halves only in the
1-5-4-1 tactical formation. In the 1-4-1-4 forma-
tion, we did not find statistically significant differ-
ences.

We were also interested in the question of the
characteristics of the football players’ physical ac-
tivity in the 1-4-4-1 and 1-5-4-1 tactical forma-
tions for high-intensity running greater than 70%
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Table 7. Total distance covered by football players in submaximal and maximal intensity speed
mode during the game, in the first and second halves in various tactical formations (X+m)

t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formations P(T<=t)
VHIR VHIR, VHIR, VHIR, - VHIR,
776.97 402.08 376.99
1-4-1-4-1 +53.19 +28.27 +27.12 0.132
668.81 353.63 315.18
1-5-4-1 +56.82 127.72 +31.61 0.045
t-Test: Paired Two Sample
for Means - P (T<=t) 0.023 0.079 0.016

Table 8. The total distance covered by the football players in terms of the intensive running pa-
rameter more than 70% of the maximum individual speed threshold under different tactical forma-

tions (Xtm)
t-Test: Paired Two
. . Distance covered, m Sample for Means -
Tactical formations P(T<=t)
PD>70% PD>70%. | PD>70%, PD>70%.- PD>70%,,
400.00 207.16 193.83
1-4-1-4-1 +30.31 $17.12 +15.37 0.288
309.42 171.36 138.06
1-5-4-1 +27.32 112,53 +15.99 0.002
t-Test: Paired Two
Sample for Means - P 0.012 0.070 0.005
(T<=t)

of the individual maximum speed PD>70%. The
results obtained reflect the distance that the foot-
ball players covered in the high-intensity running
mode PD>70% (Table 8).

Comparing the results of the PD>70% stud-
ies in different tactical formations, we found that
players covered a statistically significant greater
distance playing in the 1-4-1-4-1 formation than
in the 1-5-4-1 formation (p=0.012). Comparing
the distance covered by PD>70% between halves
revealed statistically significant differences only in
the second half. The distance covered by the play-
ers in the PD>70% mode in the 1-4-1-4-1 for-
mation was statistically significantly greater than
when playing in the 1-5-4-1 formation (p=0.005).

The results of the statistical analysis of the
distance covered by the players between halves
within the formations under study allowed us
to establish a statistically significant difference
(p=0.002) between the PD>70%, and PD>
PD>70%, indicators in the 1-5-4-1 tactical for-
mation. In the 1-4-1-4-1 tactical formation, we
did not find any reliable differences between the
PD>70%, and PD>70%, indicators (p=0.288).

Thus, the above results of the study show
that playing in thel-4-1-4-1and 1-5-4-1 tactical
formations does not introduce any significant dif-
ferences in the volume of motor activity TD and
in the low LIR, R intensity and SD running mode.
Whereas, the game activity of the team’s foot-
ball players shows that the 1-4-1-4-1 tactical ar-
rangement in high-speed running activity modes
HSR, VHIR running mode, and, especially, accord-
ing to the parameter of the individual threshold

© 2025 Shamardin et al.

of maximum speed PD>70% has a significant ad-
vantage in the distance covered than the 1-5-4-1
formation.

Discussion

The article presents the study results of foot-
ball players’ physical activity with different run-
ning intensities for different tactical formations.
The results were obtained in the matches of the
group stage of the AFC Champions League and
the Premier League, as well as the National Cup
of the 2022-2023 seasons and classified depend-
ing on the game tactical formation. The analysis
was conducted according to the indicators of the
distance covered by the football players TD, LIR,
R running intensity HSR and SD, and VHIR and
PD>70% were additionally determined per game,
in the first and second halves. The results showed
that thel-4-1-4-1 or 1-5-4-1 tactical formation
has little effect on overall physical activity and the
distance covered in low-intensity running mode.

Comparison of the results in the TD, LIR, R
and SD running modes of football players when
playing in the 1-4-1-4-1 and 1-5-4-1 tactical for-
mations did not reveal any significant differences.
In addition, in the 4-1-4-1 tactical formation, a
statistically greater distance was covered by the
football players in the first (TD,) than in the sec-
ond (TD,) half of the game (p=0.015) (Fig. 1).

When playing in the 1-5-4-1 tactical forma-
tion, no statistically significant difference was
found in the distance covered in the first (TD,)
and second (TD,) halves of the game (p=0.469).
It seems that the tactical formation of players
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Fig. 1. Total distance covered (m) by football players during the game (TD), in the first (TD,) and

second (TD,) halves when playing in tactical formations:
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Fig. 2. Total distance covered (m) by football players in high-speed mode (HSR), in the first (HSR,)

and second (HSR,) halves when playing in tactical formations:

has a weak relationship with the total distance
covered by the team (TD) and the distance cov-
ered in the low-intensity running mode LIR and
R. Most likely, the overall technical and tactical
preparation has a greater impact on the game re-
sults than the tactical formation of the team on
the distance covered in the low-intensity running
mode, as previously suggested [28, 29]. How-
ever, since we did not analyze the technical and
tactical characteristics of players in relation to the
formations and the distance covered in different
running modes in this study, such considerations
should be confirmed in future studies. It will be
necessary to conduct an analysis of the distance
covered by the team’s players in low and high in-
tensity running modes in the 1-4-1-4-1 and 1-5-
4-1 formations, which will be integrated with the
technical and tactical characteristics.

The results of our study demonstrate the high
physical demands on players participating in the
football championship. It is shown that the results
of the distance covered by team players per game
TD, LIR and R in the 1-4-1-4-1 and 1-5-4-1 tacti-
cal formations do not differ from the results ob-
tained by other studies and football players from

[ ]-1-4-1-4-1 and -1-5-4-1

other countries. These results clearly show that
the overall physical activity of players in matches
is poorly related to tactical formations. An insig-
nificant effect of tactical formation on the distance
covered in the first and second halves in elite
football is demonstrated. Although these results
may seem contradictory if we take into account
the considerations that a high level of physical ac-
tivity and the total distance covered per game is
an important indicator that affects the success of
the match [10, 29].

Considering that previous studies have shown
higher running fitness rates in elite football play-
ers [14, 30, 31], itis not surprising that the scien-
tific community often points out that a high level
of distance covered per game can be an expres-
sion of successful game activity [10]. However,
this postulate is not supported by our results,
which we obtained in this study for the TD total
motor activity and low-intensity running mode.
We did not obtain statistically significant differ-
ences in the LIR and R running mode. Therefore,
the results of researchers [4, 5], were analyzed,
which showed that the distance covered at higher
speeds could have an advantage, especially in the
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Fig. 3. TTotal distance covered (m) by football players in high-speed mode (SD), in the first (SD,)
and second (SD,) halves when playing in tactical formations: D- 1-4-1-4-1 and - 1-5-4-1
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Fig. 4. Total distance covered (m) by football players during the game in high-speed mode (VHIR),
in the first (VHIR,) and second (VHIR,) halves in tactical formations: [ |- 1-4-1-4-1 and 7 - 1-5-4-1

last segment of the match. In particular, it was
found that the winning result was characterized
by an increase in the distance covered only in the
HSR running mode [5]. We also obtained the dif-
ferences in the distance covered in the HSR run-
ning mode during the game in the 1-5-1-4 and
1-4-1-4-1 tactical formations (Fig. 2).

Our results showed that the distance covered
in the HSR running mode was greater in the first
than in the second half for the 1-4-1-4-1 forma-
tion than for the 1-5-4-1 formation (p=0.034).

Significant statistical differences (p<0.05)
were found among the different formations in
terms of the distance covered with a running in-
tensity of more than 25.2 km/h. The results we
obtained when playing in the 1-4-1-4-1 formation
showed the advantages of motor activity in the
sprint mode compared to the players who played
in the 1-5-4-1 formation (Fig. 3.)

© 2025 Shamardin et al.

This advantage was especially evident during
the second half, which might indicate greater ac-
tivity in the attacking actions of the football play-
ers in the conditions of the 1-4-1-4-1 tactical for-
mation than in the conditions of the game in the
1-5-4-1 formation.

Whereas, in the 1-4-1-4-1 tactical formation,
the distance covered in the VHIR running mode
was statistically significantly greater (p=0.023)
than for the 1-5-4-1 game formation. For the dis-
tance of the first (VHIR,) halves of these same
tactical formations, we did not find any reliable
differences in covering the distance (p=0.079)
(Fig. 4).

The distance covered per game by players
in the 1-4-1-4-1 tactical formation for the high-
speed VHIR mode was statistically greater in the
second half (p=0.016) than in the 1-5-4-1 forma-
tion. Additionally, in the 1-5-4-1 tactical forma-
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Fig. 5. Total distance covered (m) by football players during the game in high-speed mode
(PD>70%), in the first (PD>70%1) and second (PD>70%2) halves in tactical formations:

[ ]-1-4-1-4-1 and - 1-5-4-1

tion, the distance covered by players in the run-
ning VHIR mode was statistically greater in the
first half than in the second half (p=0.045).

Studies in the Spanish La Liga showed simi-
lar performance of players at higher speeds [29].
Similarly, studies were conducted in the German
Bundesliga and found that the total distance and
high-intensity running of the players were similar
regardless of the total number of points scored
[10]. Similar results for HSR and SD running
physical activity preceding goal scoring were also
found by other researchers. It is clear that group
differences become more evident as the game
reaches its final stage. This is similar to the stud-
ies that reported higher sprint and high-intensi-
ty running actions during the last 15 minutes of
the game. These differences were only evident
in sprinting actions, which are considered key to
success in football [25, 32]. Thus, the ability to
maintain players’ running speed in VHIR mode in
the late stages of a match may be beneficial to
the team and increase the likelihood of winning,
especially given the drop in physical activity in the
second half of the match in both the 1-4-1-4-1
and 1-5-4-1 formations [6, 33].

It should be emphasized that our research
was one of the first to study differences in physi-
cal activity in terms of distance covered in indi-
vidual high intensity running mode PD>70% in
different tactical formations (Fig. 5).

Comparison of the results of the study on the
parameter of intensive running PD>70% of the
maximum individual speed threshold under the
conditions of different tactical formations showed
significant differences in the volume of motor ac-
tivity of football players. This is confirmed by a
statistically significant greater distance in the in-
tensive PD>70% running mode for the 1-4-1-4-1
tactical formations per game (p=0.012) and in the
second half (p=0.005). Besides, for the 1-4-1-4-1
tactical formation we found no statistically signifi-

cant differences in the distance covered PD>70%,
and PD>70%, (p=0.288). Whereas, in the 1-5-
4-1 tactical formation we found a statistically
significant greater distance covered in PD>70%,
compared to PD>70%, (p=0.002). However, the
key role of these high-speed parameters should
not be underestimated. The increased intensity
and speed of the players’ movements lead to the
maximum production of pyruvate, which initiates
the Krebs cycle and chemical reactions for energy
production. This energy cycle is assumed to be
directly responsible for the production of adenos-
ine triphosphate (ATP) and, according to previous
reports, is known for its numerous benefits: lower
blood lipids, increased endurance during training,
aerobic activity, increased ATP/energy production
[6]. Thus, the presented results of the study show
that playing in thel-4-1-4-1 or 1-5-4-1 tactical
formation does not introduce any significant dif-
ferences in the volume of motor activity TD and
in the mode of running low LIR, R intensity and
SD. Whereas, a more thorough analysis of the
study results of the team’s football players motor
activity showed that thel-4-1-4-1 tactical forma-
tion had a significant advantage in the distance
covered in the mode of running HSR and high in-
tensity VHIR, especially in the parameter of the
individual threshold of maximum speed PD>70%,
than the 1-5-4-1 game formation (Fig. 6).

Fig. 6 shows that the 1-4-1-4-1 tactical ar-
rangement has a significant advantage in the dis-
tance covered in the high-intensity running mode
VHIR, especially in terms of the individual thresh-
old of maximum speed PD>70%, compared to the
1-5-4-1 game formation.

Statistical analysis of the distance covered
by the same players in the speed modes VHIR
and PD>70% allowed us to establish a high level
of correlation, within the range (r=0.78-0.85;
p=0.023-0.005) for various tactical formations

(Fig. 7).
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Fig. 6. A - total distance covered (m) by football players during a game in running mode:

a - VHIR in the 1-4-1-4-1 -]

and 1-5-4-1 - tactical formations
b - in running mode PD>70% for tactical formations: 1-4-1-4-1 -
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Fig. 7. Correlation (r) of the distance covered VHIR and PD>70% in tactical formations:
[ ]- 1-4-1-4-1 and - 1-5-4-1. a - per game, b - in the first and c - in the second half.

The results of Fig. 7 indicate the existence of
a relationship between the VHIR and PD>70%
indicators in various tactical formations. Football
players with a high level of physical activity in the
1-4-1-4-1 tactical formation were in most cases
characterized by high values of the studied VHIR
and PD>70% indicators also in the 1-5-4-1 tacti-
cal formation.

In conclusion, it should be emphasized that
the research results of special game activity pre-
sented in the work show that the distance covered
by football players in various running modes de-
pends on the tactical formation used by the team
(Table 9).

The obtained differences (Table 9) in the
physical activity of football players in high-power
zones (VHIR and PD>70%) indicate that these
indicators are associated with the peculiarity of
the tactical organization of the game. The results

© 2025 Shamardin et al.

indicate that with different game formations, the
same players have reliable differences in running
activity only in the VHIR zones and individual
high-intensity power PD>70%. This may indicate
that with different tactical formations, players ex-
hibit different volumes of high-intensity actions
depending on their individual capabilities. As a
rule, a team that plays in the 1-4-1-4-1 tactical
formation spends a lot of time in possession of the
ball, performing a large volume of running work
(reorganization, opening) in high-speed running
modes based on tactical and strategic needs. It
becomes clear why high intensity efforts are cru-
cial to the outcome of matches, as they are asso-
ciated with actions that are key to the final result
of the match, such as ball-winning moves, false
openings and many others that allow you to beat
the opposing team [18].

Thus, various tactical formations have a spe-
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Table 9. Features of the game activity of football players depending on the tactical formation

Speed modes

Tactical formations

1-4-1-4-1

1-5-4-1

D

Creates the benefit of the distance
covered in the first half

Promotes an even distribution of physical
activity in the first and second half of the
game

LIR

There are

no advantages

Creates the benefits of higher game
activity, especially in the first half

Promotes an even distribution of game
activity in the first and second halves of
the game

HSR

There are benefits to a higher
physical activity compared to the
1-5-4-1 tactical formation in both the
first and second halves of the game

Overall physical activity is slightly reduced;
physical activity of players is statistically
significantly reduced in both the first and
second halves

SD

Creates the benefits of higher game
activity, especially in the second half

Has reduced motor activity, especially in
the second half. Creates the benefits of
motor activity in the first half

VHIR

The benefits of higher game activity
in both the first and second halves
compared to the 1-5-4-1 tactical
scheme were established

Significantly inferior in overall motor

activity, especially in the second half

PD>70%

Has a significant benefit in the
distance covered in high-intensity
running mode from the individual
maximum threshold and

Has slightly reduced special game activity
in high-intensity running mode from the
individual maximum speed threshold.

speed

maintains it throughout the game

Creates speed mode benefits in the first
half of the game

cific effect on the motor activity of football players
in various running modes. It seems that in train-
ing conditions, effective ratios of various running
modes are formed to achieve tactical tasks that
will be implemented in competitive activities. They
constitute the content of the tactical and technical
training of the team and players. We believe that
planning and implementation of tactical schemes
should consider the goals and objectives of the
team, the functional capabilities of the players,
as well as the ability of players to overcome the
distance in the mode of the individual threshold of
maximum speed PD>70%.

The results contribute to a deeper under-
standing of the characteristics of physical activity
of football players, and also offer practical recom-
mendations for coaches on managing the train-
ing process and optimizing the team’s competitive
activities.

Conclusion

The results of the work provide an idea of the
features of the game activity of elite football play-
ers when using the 1-4-1-4-1 and 1-5-4-1 tactical
formations. The results show that playing either
in the 1-4-1-4-1 or 1-5-4-1 tactical formations
does not introduce any significant differences in
the volume of motor activity in the LIR, R and
SD running mode. The 1-4-1-4-1 tactical forma-
tion has a significant advantage in the distance
covered in the high-intensity running mode VHIR,

especially in terms of the individual threshold of
maximum speed PD>70%, compared to the 1-5-
4-1 game formation. The results show that the
distance covered in the VHIR speed mode and
PD>70% can be predictive variables and pro-
vide more accurate information about the state
of special performance of football players in dif-
ferent 1-4-1-4-1 and 1-5-4-1 tactical formations
than the LIR, R, HSR and SD running modes. The
coaching staff must analyze matches, monitor the
physical activity of players, plan training sessions
that most accurately simulate game conditions,
and develop training protocols in specific tactical
game plans.

The next stage of our research is planned to
study the modes of running activity in thel-4-1-
4-1 and 1-5-4-1 tactical game schemes for play-

ers of different game positions.
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