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Abstract. Background: The Ecuadorian Professional Soccer League is a tournament that has teams that reside in cities at altitude and
at sea level, for such reason the applied tactical formations differ with the objective of achieving a positive result when the encounter
ends. Objective: To determine the incidence and effectiveness of the tactical formations applied in the results of soccer matches played
in cities at altitudes between 2500 and 3250 meters above sea level. Method: Non-experimental quantitative study of correlational
approach, in a study sample of 123 soccer matches played between 2020 and 2021 under these conditions, analyzed through the Instat
Scout platform and the opinion of experts to determine the tactical formations of visiting teams residing at sea level, taking into account
the effectiveness of points and goals obtained. Results: There were no differences between the means of goals scored and goals conceded
by tactical formation; however, at a descriptive level, there was evidence of greater effectiveness in the 1-4-3-3 tactical formation due
to the number of matches analyzed in relation to a higher mean of goals scored and a lower mean of goals conceded; statistically, there
was a high positive correlation between the 1-3-4-3 tactical formation and goals scored with a significance level of P<0.01. Conclusion:
The data obtained shows that the formations that use a line of 4 defenders obtain better results in comparison with the formations that
use only 3 defenders, being the 1-4-3-3 tactical formation the one that obtained better results in contrast with the 1-3-5-2 formation
that obtained the worst results.

Keywords: Altitude; Tactical Formations; Away games; Points and goals effectiveness; Instat Scout Platform.

Resumen. Antecedentes: La Liga de Futbol Profesional Ecuatoriana es un torneo que cuenta con equipos que residen en ciudades de
altitud y a nivel del mar, por tal razén los sistemas tacticos aplicados difieren con el objetivo de obtener un resultado positivo del
encuentro. Objetivo: Determinar la incidencia y efectividad de las formaciones tacticas aplicadas, en los resultados de encuentros de
futbol disputados en ciudades de altitud entre 2500 y 3250 msnm. Método: Estudio cuantitativo no experimental de enfoque correla-
cional, en una muestra de estudio de 123 partidos de fatbol disputados entre los afios 2020 y 2021 bajo dichas condiciones, analizados
a través de la plataforma Instat Scout y la opinion de expertos para determinar las formaciones tacticas de los equipos visitantes que
residen a nivel del mar, tomando en cuenta la efectividad de puntos y goles obtenidos. Resultados: No existio diferencias entre las
medias de goles convertidos y recibidos por sistema tactico, no obstante, a nivel descriptivo se evidencio una mayor efectividad en el
sistema tactico 1-4-3-3 por el nimero de partidos analizados en relacion a una media mayor de goles ejecutados y una media menor de
goles recibidos, estadisticamente se presenta una correlacion positiva alta entre el sistema tactico 1-3-4-3 y los goles ejecutados con un
nivel de significacion de P<0.01. Conclusion: Los datos obtenidos indican que las formaciones que utilizan una linea de 4 defensores
obtienen mejores resultados en comparacion con las formaciones que utilizan unicamente 3 defensores, siendo la formacion tactica 1-
4-3-3 la que obtuvo mejores resultados en contraste con la formacion 1-3-5-2 que obtuvo los peores resultados.
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Introduction

The results obtained in professional soccer matches
played in altitude cities has been scarcely investigated and
the few existing scientific documentation has been elabo-
rated mainly in the last 15 years. Despite of the above men-
tioned, the effects of altitude on the human organism are
well known, both in resting conditions and at the moment
of physical activity.

During the South American qualifiers between 1980 and
2007, teams such as Bolivia, Colombia and Ecuador played
their matches at more than 2500 meters above sea level
(masl) and managed to win 56, 55 and 63 percent of their
home matches, while as visitors they won only 6, 24 and 9
percent of their matches, respectively (Gore et al. 2008). For
Cabrera et al. (2021) in their study during the Copa Con-
mebol Libertadores, they concluded that home teams scored
an average of 2 or more goals and their chances of winning
were 2.5 times higher when the visiting team ascended the
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equivalent of 3 altitude categories or 3605 m approximately.

It is evident that the advantage which the home teams
have is greater when matches are played at moderate and
high altitudes, i.e. between 2000 and 3600 masl, due to the
physiological effects expressed numerically in the results
obtained in various tournaments, where matches are played
in cities at high altitude.

The home advantage (HA) is defined as the percentage
of points obtained in home condition compared to the
points obtained in away condition and has been well docu-
mented by several studies around the world (Ponzo &
Scoppa; Pollard 2008; Neville et al., 2013; Armatas & Pol-
lard 2014; Staufenbiel et al., 2015; Pollard & Armatas
2017; Martinez & Gonzales 2019).

Martinez and Gonzales (2019) claim the HA in the top
5 leagues in the world is 61.04%, while for Pollard (2008)
there are 8 well identified indicators that could explain the
home advantage: 1. crowd effects, 2. travel effects, 3. fa-
miliarity, 4. referee bias, 5. territoriality 6. special tactics,
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7. rule factors, 8. psychological factors.

According to this classification, the research of Ponzo
and Scoppa (2016) states that the HA associated only with
the presence of public is 0.45 goals more than the opponent
and the probability of winning is 15 additional percentage
points; on the other hand, when visiting teams from Euro-
pean and African leagues traveled between 500 km to 5000
km, according to Goumas (2014), the HA increased by 11
percent.

About familiarity, studies have determined that the HA
barely decreases when local teams change stadiums (Pollard
2002; Leite et al., 2022).

While for Nevill et al. (2013) despite the decrease in
crowd influence on refereeing decisions, the presence of
fans alone still has a significant effect on home team ad-
vantage.

Armatas and Pollard's (2014) study in Greece on terri-
toriality concluded that the HA was between 60.14% and
74.54%, considering that the lowest values corresponded
to Athens teams and the highest values, to teams with dif-
ferent ethnic populations, remote locations, or both. In ad-
dition, offensive strategies according to Staufenbiel et al.
(2015) increase when a team plays as a home team, its pre-
disposition is more courageous and dominant, even more
so in the second half, and with the changes of players when
the team is not winning during the match.

The altitude, important part of this study, is also an in-
cident factor in the HA and in the results of matches played
at moderate and high altitude. For example, Pollard and Ar-
matas (2017) determined during 3 World Cup qualifying
events that, the advantage per 1000 meters of altitude and
taking into consideration other variables is 0.115 points in
favor of the home team. However, taking into account only
the match results and altitude, the percentage of points ob-
tained at home by teams such as Bolivia is 92.7% and Ecua-
dor is 78.9%. For McSharry (2007) for every 1000m dif-
ference in altitude, the home team obtains an advantage of
0.5 goals in favor, which at moderate or high altitudes has a
significant importance.

While it is true that the home advantage can be at-
tributed to several well-determined factors, altitude gives a
considerable strength to home teams compared to other
variables that are the subject of multiple investigations.

According to Bértsch et al. (2008) an altitude from 0 to
500 m is considered near sea level, from 500 to 2000 m is
considered low altitude, from 2000 to 3000 m is considered
moderate altitude, from 3000 to 5500 m high altitude and
from 5500 m and above extreme altitude. However, it is
important to mention that the differences in altitude be-
tween teams at low altitude and teams at high altitude
should always be considered.

During the 2010 FIFA World Cup Nassis (2013) found
that the total distance traveled in soccer matches above
1200m decreased by 3.1% up to 1600m. Furthermore, for
every 305m of altitude the air density decreases by 3%, af-
fecting aerodynamics and ball flight ability. For Pullinger et
al. (2019), cognitive decision making responses were 15%
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and 9% more efficient at sea level and at 1500 m respec-
tively, compared to 3000 m of altitude.

Additionally, the systematic review prepared by Mon-
tafez et al. (2023) concluded that competing at altitude
produces a decrease in aerobic capacity, which leads to a
decrease in power, strength in the shot, speed and motor
coordination.

Notwithstanding, the physiological effects of altitude
have been more strongly noticed in the decrease of endur-
ance by a direct affectation in the maximum oxygen intake
(VO2 max), since according to the study of Clark et al.
(2007) in well-trained cyclists, this decreased approxi-
mately 7% for every 1000 m of altitude difference, while
Webhrlin and Hallén (2006) determined that this decreased
an average of 6.3% in trained athletes, which can be con-
trasted with the research of Gore et al. (2008) in profes-
sional soccer players, where they found a decrease of ap-
proximately 7% in the same altitude difference.

On the other hand, this diminution of VO2 max has an
impact on the repeated-sprint ability (RSA), which accord-
ing to Bishop et al. (2011) is one of the most significant per-
formance parameters in athletes; for Girard et al. (2017) it
is fundamental in soccer and is seriously compromised in
hypoxic environments, decreasing arterial O2 saturation
and increasing cardiorespiratory and metabolic response. In
addition, Padilla and Lozada (2013) mention that RSA de-
pends on 30% of VO2max and if changes of directions are
included, it depends on 35.8%.

Regardless of the sport specialty, VO2max is reduced in
hypoxia conditions, which has a direct impact on RSA and
consequently on physical performance.

Considering that HA can be strongly influenced by the
physiological effects of matches played at altitude, tactical
formations could help reduce this unfavorable condition for
visiting teams.

Tactics according to Fradua et al. (2013) refers to the
management of space, time and individual actions of players
with the aim of achieving a positive result. According to the
research of Rein and Memmert (2016) tactics can be classi-
fied into individual, group, team and match tactics, while
for Grunz et al. (2012) team tactics define team formations
or tactical formations, which according to Muller et al.
(2019) explain the spatial location of players within the field
of play, example: 1-4-4-2.

In view of the foregoing, it is concluded that the tactical
formation or team formation can be defined as the prede-
termined location of a team on the field of play, which is
influenced by team tactics, match tactics, opponent tactics
and changing game situations, such as injury or expulsion.

During the last FIFA World Cup Russia 2018 Guedea et
al. (2019) reported 8 tactical formations: (1) 1-4-2-3-1, (2)
1-4-4-2, (3)1-4-3-3, (4) 1-3-4-3, (5) 1-3-5-2, (6) 1-4-5-1,
(7) 1-5-4-1, (8) 1-5-3-2 and determined that the most used
tactical formation was 1-4-2-3-1. Moreover, both France
and Croatia, champion and vice-champion of the tourna-
ment respectively, used it frequently, while Tierney et al.
(2016) determined that the most used tactical formations in
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elite players in England are: (1) 1-4-4-2, (2) 1-4-3-3, (3) 1-
3-5-2, (4) 1-3-4-3, (5) 1-4-2-3-1 and concluded that the
formation that generates greater physical wear is 1-3-5-2 in
contrast to the 1-4-4-2 formation, which presented less
physical demand.

The objective of this study was to determine the inci-
dence of tactical formations in the results of soccer matches
played in cities at altitudes between 2500 and 3250 masl, of
the Ecuadorian Professional Soccer League, as well as which
tactical formation obtains better sports results in these cit-
ies.

Material and Method

Research design

The investigation is based on a quantitative approach, of
a basic type, due to its non-experimental design with a
cross-sectional correlational scope. In this paper, the ana-
lytical method was applied for the theoretical foundation
used, and the hypothetical-deductive method, for the con-
struction of knowledge.

Population and sample

The study population is composed from the matches
played during the 2020 and 2021 seasons of the Ecuadorian
Professional Soccer League and the study sample was a total
of 123 soccer matches played by teams from the lowlands,
as visitors, in cities at altitude.

Instruments

With the objective to analyze the tactical formations ap-
plied in the study sample in matches played at altitude, with
the validation of experts, the data provided by the InStat
Scout platform (Dublin, Ireland) was used. This perfor-
mance analysis software of European origin bases its opera-
tion on video and data parameterization, to deliver in a gen-
eral way around 40 parameters per player and 70 parame-
ters per team in each soccer match. It offers its services to
more than 15.000 users worldwide and is used by soccer
teams such as France, Belgium, Brazil and clubs such as Real
Madrid, Manchester United, Manchester City, Barcelona
F.C. among others.

Procedure

The Technological Institute of Soccer of Quito author-
ized access to the Instat Scout platform to proceed with the
review of the videos, tactical formations and results of each
of the teams based in cities at sea level that played a total of
123 matches during the 2020 and 2021 seasons of the Ecua-
dorian soccer league, in cities between 2500 and 325 Omasl.
For each match, the platform selected 1 of the 7 formations
that it has configured by default, based on the one that was
most predominant in the match, and also the validation of 2
experts was used to check the playing formations.

In order to deepen the analysis, the following parame-
ters were calculated:

- Tactical formations applied in matches at altitude (%
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of each tactical formation in relation to the 123 matches an-
alyzed).

- Results of matches at altitude by tactical formations
applied in the study sample (% of results of loss, draw or
win by tactical formation in relation to the 123 matches an-
alyzed).

- Average, sum and effectiveness of points obtained in
matches at altitude (minimum, maximum, sum, mean,
standard deviation and percentage of effectiveness of points
per tactical formation in relation to the 123 matches ana-
lyzed).

- Average goals per tactical formation applied at altitude
in the study sample (mean and standard deviation for goals
scored and conceded per tactical formations in relation to
the 123 matches analyzed).

- Correlation between match results and away goals
scored and conceded.

It is important to mention that the vast majority of
matches were played without an audience, due to the con-
finement caused by COVID 19; only a few matches were
played with an audience, and others, with very limited ca-

pacity.

Statistical analysis

The SPSS version 24.0 IBM statistical package was used,
applying a Kolmogorov-Smirnov normality test, which de-
termined the application of the non-parametric Kruskal-
Wallis H test for independent samples, considering p<0.05
as the significance level and the Spearman's Rho correlation
test with a p<0.01.

Results

Between 9 and 11 matches per selected team were ana-
lyzed, 62.5% of the teams had matches in both years of anal-
ysis, 25% only during 2020 and 12.5% during 2021 (Table

1).

Table 1.
Characterization of the study sample
Teams 2020 2021 Total
visitors at altitude n % n % n %
Barcelona S.C. 11 18.6 9 14.1 20 16.3
C. S. Emelec 10 16.9 10 15.6 20 16.3
Guayaquil City F.C. 9 153 9 141 18 146
Orense S.C. 10 16.9 9 14.1 19 15.4
Delfin S. C. 9 15.3 9 14.1 18 14.6
Liga de Portoviejo 10 16.9 - - 10 8.1
Manta F. C. - - 9 14.1 9 7.3
9 de Octubre F. C. - - 9 14.1 9 7.3
Total 59 100.0 64 100.0 123 100.0

The tactical formations applied by each of these teams
in their matches played in cities with an altitude between
2500 and 3250 meters above sea level were established (Ta-
ble 2).

In general, the tactical formation most applied in
matches at altitude is 1-4-2-3-1 followed by 1-4-4-2.

The 1-4-3-3 tactical formation obtained the most wins,
while the 1-4-2-3-1 formation obtained the most points
from draws (Table 3).
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Table 2.
Tactical formations applied in matches at altitude
Tactical formation 2020 2021 Total
n % n % n %
1-4-4-2 11 18.6 21 32.8 32 26.0
1-4-4-2-D 2 3.4 2 3.1 4 3.3
1-4-2-3-1 23 39.0 19 29.7 42 34.1
1-4-3-3 8 13.6 8 12.5 16 13.0
1-3-4-3 5 8.5 8 12.5 13 10.6
1-3-5-2 8 13.6 6 9.4 14 11.4
1-4-1-4-1 2 3.4 - - 2 1.6
Total 59 100.0 64 100.0 123 100.0
Table 3.
Match results at altitude by tactical formation applied in the study sample
i X Lost Drawn Won Total
Tactical formation
n % n % n % n %
1-4-4-2 15 469 9 28.1 8 25.0 32 100.0
1-4-4-2-D 3 75.0 - - 1 250 4 100.0
1-4-2-3-1 21 50.0 12 28.6 9 21.4 42 100.0
1-4-3-3 6 37.5 4 250 6 37.5 16 100.0
1-3-4-3 9 692 3 231 1 7.7 13 100.0
1-3-5-2 9 643 3 214 2 143 14 100.0
1-4-1-4-1 - 1 500 1 50.0 2 100.0

The 1-4-1-4-1 formation is not taken into account due
to the small number of matches played.

The 1-4-3-3 tactical formation scored the most points,
followed by the 1-4-4-2 formation, and the 1-4-1-4-1 for-
mation was not taken into account due to the small number
of matches analyzed, on the other hand, the 1-3-4-3 and 1-
3-5-2 formations scored the fewest points (Table 4).

Table 4.

Mean, sum and effectiveness of points scored in high altitude matches

Points obtained

Tactical
formation Minimum Maximum Sum Mean Star'ldal.rd Pcrccr{ltagc of
deviation effectiveness
1-4-4-2 32 0 3 33.00 1.03 1.23 34.38%
1-442D 4 0 3 3.00 0.75 1.50 25.00%
1-4-2-3-1 42 0 3 39.00 0.93 1.18 30.95%
1433 16 0 3 22.00 1.38 1.36 45.83%
1-3-4-3 13 0 3 6.00 0.46 0.88 15.38%
1-3-5-2 14 0 3 9.00 0.64 1.08 21.43%
1-4-1-41 2 1 3 4.00 2.00 1.41 66.67%

In relation to goals scored, the 1-4-3-3 formation had
the highest average value and the 1-3-5-2 formation had a
higher average value in relation to the number of goals con-

ceded (Table 5).

Table 5.
Average number of goals per tactical formation applied at altitude in the study
sample

Goals conceded
Standard

Goals scored
N Standard

Tactical for-

mation Mean L. Mean R P
deviation deviation

1-4-4-2 32 1.28 +1.05 1.84  *11.22

1-4-4-2-D 4 1.25 +0.96 2,50 *£11.91

1-4-2-3-1 42 0.95 +0.82 1.62  *11.21

1-4-3-3 16 1.38 11.26 0.374%* 140 *11.59 0.461*

1-3-4-3 13 0.69 10.85 1.85  £10.99

1-3-5-2 14 0.71 10.91 2,00 *£11.18

1-4-1-4-1 2 1.50 +2.12 1.00  *11.41

Note. Significant differences at one level of P>0.05 (*)

The 1-4-1-4-1 and 1-4-4-2-D formations were not
taken into account due to the s number of matches played

The Kruskal-Wallis H test applied to determine the ex-
istence of significant differences between the means of goals
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scored and goals conceded by tactical formation, obtained a
value of P>0.05, which shows that there are no differences
and assigns an statistical equality; however, at a descriptive
level, a greater effectiveness is evident in the 1-4-3-3 tacti-
cal formation due to the number of matches analyzed in re-
lation to a higher mean of goals scored and a lower mean of
goals conceded.

Statistically, there is a high positive correlation between
the 1-3-4-3 tactical formation and the goals scored, fol-
lowed by a moderate positive correlation between the 1-4-
2-3-1 and 1-4-3-3 formations in relation to the goals scored
and a weak positive correlation with the 1-4-4-2 formation,
all cases supported with a significance level of P<0.01. In
relation to goals conceded and the different tactical for-
mations, there were no positive correlations, with the 1-3-
4-3 formation presenting a negative value close to 0 (Table

6).

Table 6.

Correlation between match results, away goals scored and goals conceded

Tactical ~ Variable of Rho de Result of  Goals Goals con-
formation  analysis Spearman the match  scored  ceded
Correlation coefficient  1.000  0.474™ -0.672™"
1-4-4-2 Sig. (bilateral) 0.006  0.000
N 32 32 32
Correlation coefficient ~ 1.000 0.544 -0.816
1-4-4-2- Janor
b Sig. (bilateral) . 0.456  0.184
N 4 4 4
Correlation coefficient  1.000 0.598™ -0.695™
1-4-2-3-1 Sig. (bilateral) . 0.000  0.000
Result
£ the N 42 42 42
© Correlation coefficient  1.000  0.689™ -0.398
1433  match Sig. (bilateral) . 0.003  0.142
N 16 16 15
Correlation coefficient  1.000  0.835™ -0.224
1-3-4-3 Sig. (bilateral) . 0.000 0.461
N 13 13 13
Correlation coefficient  1.000 1.000 1.000
1-4-1-4-1 Sig. (bilateral) . . .
N 2 2 2

Note. Correlation is significant at the level of P<0.05 (*) y P0.01 (**)
Discussion

According to the authors, this is the first study that cor-
relates tactical formations and the results obtained in soccer
matches played at moderate and high altitude

In this research the most used tactical formation was the
1-4-2-3-1, with a frequency of 39%, followed by the 1-4-
4-2 and 1-4-3-3 in 123 matches analyzed, which coincides
with the research of Guedea et al. (2019) and Aquino et al.
(2019) in the Russia 2018 World Cup.

The main finding of the study determined the incidence
of tactical formations on sports results, specifically that the
1-4-3-3 formation obtained the best results in visiting con-
dition in altitude cities, at more than 2500 masl with a win-
ning percentage of 37. This was followed by the 1-4-4-2
formation with a winning percentage of 25% and draws of
28.1%, while the 1-4-2-3-1 formation was in third place
with a winning percentage of 21.4% and 28.6% of draws,
i.e., it was the one that achieved the most draws.

If it is considered that RSA is a very important physical
performance parameter in soccer, due to the large number
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of high intensity actions and the relatively short rest times
that it handles, the results of this study suggest that, in hy-
poxia situations, a tactical formation that handles less RSA
actions at more than 2500 masl could obtain better results
in altitude cities, since its physical wear and tear would be
lower. These data can be correlated with physical perfor-
mance parameters such as total distance covered in the form
of sprints, very high intensity and high intensity actions in
normoxia, raised in research such as Tierney et al. (2016)
where it indicates that the 1-4-3-3 and 1-4-4-2 formations
have a lower number of high intensity actions, accelerations
and decelerations compared to the 1-3-5-2, 1-3-4-3 and 1-
4-2-3-1 formations. In the same way Aquino et al. (2019)
mentioned that the distances covered in high intensity and
distance covered in sprints at more than 25 km/h are lower
in the 1-4-4-2 and 1-4-3-3 formations, compared to for-
mations such as the 1-3-4-3, 1-3-3-2-2, the 1-4-3-2-1 and
the 1-4-2-3-1 respectively; however, the distance covered
at very high intensity and amount of sprints at more than 25
km/h are higher for the 1-4-3-3 formation, which is inter-
esting, since a higher amount of sprints, but a lesser distance
covered in sprints could be caused by longer recovery
times, which would affect RSA to a lesser extent and lead
to better physical performance. This coincides with the data
of Borghi et al. (2021) which manifests a higher amount of
sprints for the 1-4-3-3 formation, but a lower amount of
distance covered in high speed, compared to the 1-4-4-2
and 1-3-5-2 formations. In addition, Riboli et al. (2020)
concluded that the 1-4-4-2 and 1-4-3-3 formations had
lower amount of accelerations and decelerations, as well as
lower amount of distance traveled over 20 km/h in 1-mi-
nute peaks, compared to the 1-3-4-2-1, 1-3-4-1-2 and 1-3-
5-2 formations.

On the other hand, taking into consideration that hy-
poxia causes a decrease in correct decision making, Pull-
inger et al. (2019) determined that certain parameters of
technical tactical performance can also be affected to a
greater extent by a particular tactical formation. For exam-
ple, the research by Bradley et al. (2011) mentions that pa-
rameters such as: more passes per possession, more drib-
bles, and more successful tackles is higher for the 1-4-3-3
formation compared to the 1-4-4-2 and 1-4-5-1 formation
respectively, while more percentage of successful passes,
passes received and possessions generated is higher for the
1-4-4-2 formation compared to the 1-4-3-3 and 1-4-5-1
formation. To some extent, this coincides with the infor-
mation of Arjol-Serrano et al. (2021) which indicates that
the 1-4-4-2 formation presented higher volume of total
play, volume of offensive and defensive play, interceptions,
free spaces, passes in general, shots on goal and dribbles
compared to the 1-4-2-3-1 formation. In addition, Aquino
etal. (2019) determined in their variables on ball possession
that, the 1-4-3-3 and 1-4-4-2 formations had higher posses-
sion in the defensive zone and lower possession with the
midfield zone compared to formations such as the 1-4-3-3,
1-3-3-2-2, 1-4-2-3-1 and the 1-4-3-2-1.
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These data show that the 1-4-3-3 and 1-4-4-2 for-
mations present a more defensive behavior and better tech-
nical and tactical parameters in normoxic conditions, which
could be very beneficial in hypoxic conditions at altitude.
Since the team would remain compact in the defensive
zone, in theory, this would further improve its physical,
technical and tactical performance

The number of goals scored is in full correlation with
the tactical formation that obtained the best results, i.e. the
1-4-3-3 formation scored more goals and conceded fewer
goals, followed by the 1-4-4-2 and 1-4-3-2-1 formations in
terms of goals scored, while the 1-4-2-3-1 formation
ranked second in terms of the number of goals conceded,
which could explain the fact that it was the one that ob-
tained the most draws. On the other hand, the 1-3-4-3 and
1-3-5-2 formations received the most goals, this may be due
to the fact that, according to (Forcher et al., 2022) the 3
central defenders have more distance to cover across the
width and length of the field compared to a defensive line
made up of 4 defenders, Additionally. the outside lanes are
covered by a single player, which could also explain a lower
number of goals scored.

It is hoped that future research can analyze other varia-
bles such as the game model, the predisposition of attack or
defense, the strength of the team, the climate, the differ-
ences in altitude, the economic power, among others, in
soccer matches played in cities at altitude.

Conclusions

The data indicate that the tactical formations formed by
4 defenders obtain better results than the formations with
only 3 defenders in cities over 2500 masl.

The 1-4-3-3 formation was the one that obtained the
best results in cities at altitude, and also scored the most
goals and conceded the fewest goals, followed by the 1-4-
4-2 formation in terms of results obtained and goals scored,
while the 1-4-2-3-1 formation was the one that obtained the
most draws. The 1-3-5-2 formation was the one that ob-
tained the worst results in cities at altitudes above 2500
masl.

The statistical results of the 1-4-4-2D (Diamond) and
1-4-1-4-1 formations were not taken into account for the
analysis, since the number of matches played was not con-
siderable.
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