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An integrative review of the game model in soccer: definition,
misconceptions, and practical significance

SPYRIDON PLAKIAS

Abstract

Introduction. The complexity of football has led coaches to
develop the game model (GM) to enhance the analysis and
training of its various situations. Despite the great practical
importance of the GM, this topic remains under-researched,
while no relevant definition has been established in the
scientific literature. Aim of Study. Therefore, the purpose of
this study was to conduct an integrative review focusing on the
components and practical applications of the GM. Material and
Methods. Three search engines, namely Scopus, SportDiscus,
and Google Scholar, were utilized. Results. After applying the
exclusion criteria, a total of 17 documents were considered
suitable. The review revealed a scarcity of research evidence
despite the abundance of theoretical references to the GM.
Conclusions. The synthesis of the findings demonstrated that the
GM serves as a foundational framework for tactical periodization
(TP), incorporating the coach’s ideas while considering players’
abilities, the club’s culture, structure and objectives, and
even national culture. In addition, its practical importance in
performance analysis, training and competition at both team and
individual levels was demonstrated. These findings highlight the
value not only of the creation of a GM by coaches, but also of its
correct application in practice.

KEYWORDS: football, tactical periodization, playing styles,
coach’s ideas, player’s capabilities, strategies and tactics.

Received: 4 July 2023
Accepted: 16 August 2023

Corresponding author: spyros_plakias@yahoo.gr

University of Thessaly, Department of Physical Education and
Sport Science, Greece

Vol. 30(3)

Introduction
Football is a complex sport, in which chaotic situations
arise [ 14]. To enable coaches to turn these situations
into more controllable ones, they develop a game
model (GM). It facilitates the breakdown of the game
into manageable moments and sub-moments, allowing
coaches to observe player positions and behaviors [37].
The GM has gained significant attention and recognition
as a critical aspect of team performance. Coaches and
researchers alike have recognized its potential to shape
a team’s playing style, tactical approach, and overall
effectiveness on the field [37].
Despite its widespread use, the GM in soccer still lacks
a clear and universally accepted definition. This lack
of clarity often leads to its misuse, with one common
misconception being its confusion with the term
“playing style”. Game styles (or playing styles) are also
a prominent topic of study among soccer researchers
[23], as their identification and quantification are crucial
steps in effective performance analysis [20]. Playing
styles have been extensively defined in the international
literature, which describes them as distinctive patterns
or behaviors consistently displayed by a team on the
field [13, 15].
In the international literature there are examples of authors
who do not correctly distinguish between the terms GM
and game style. For instance, Jaime et al. [16] defined the
GM as the characteristic playing pattern demonstrated by
a team during matches. However, this definition aligns
more closely with the concept of playing style rather than
the GM itself. It is noteworthy that in their subsequent
discussion, those authors also referred to the term

TRENDS IN SPORT SCIENCES 85



PLAKIAS

“playing style” as if it were synonymous with the GM.
Considering this confusion, the practical significance of
two concepts for coaches, and the absence of a literature
review for components and practical applications of
the GM (particularly in the English language), we have
undertaken the present brief review.

Additionally, the analysis of performance in sports relies
heavily on the development of operational definitions,
which are essential in both academic and professional
settings [38]. In this review article, we aim to provide
a clear definition and a comprehensive analysis of the
GM in soccer, exploring its conceptual foundations,
practical applications, and impact on player and team
performance. We will delve into the dynamic and
evolving nature of the GM, considering factors that
influence its development.

Aim of Study

By synthesizing current research and insights from
leading experts in the field, this review article seeks
to broaden our understanding of the GM in soccer and
shed light on its practical implications for coaches,
players, and researchers. Ultimately, we aim to provide
a foundation for further exploration and development
of the GM as a fundamental aspect of soccer
practice, contributing to the continuous improvement
of performance analysis.

Material and Methods

This review is based on documents published until June
15, 2023, with no restrictions on the year of publication.
We utilized the search engines: Scopus, SportDiscus
(from EBSCO), and Google Scholar, combining the
terms “Game Model”, “soccer”, and “tactics” using the
Boolean operator “AND”. We conducted acomprehensive

SPﬁQiﬁ&!ﬁ

P Go gle
&7 Scholar

search across all document types, including review
articles, qualitative and quantitative research articles,
books, theses, and even unpublished articles that have
not undergone peer review. However, we excluded
documents written in languages other than English,
documents that exclusively focused on developmental
ages, women’s or robotic soccer, and documents, for
which the full text was inaccessible.

After removing duplicates, the application of the
criteria was carried out in two stages. During the first
stage (screening) all records that were not in English,
lacked full-text accessibility, or did not pertain to adult
men’s football, were excluded. In the second stage
(eligibility) records were eliminated if the mention of
the GM was minimal (e.g., only in one sentence) or if
it was solely present in the bibliographic references
section. To record the gathered data, we employed
a Microsoft Excel spreadsheet. For each retrieved
paper we recorded the title, author’s/authors’ name,
publication year, and document type.

Results

As depicted in the flow diagram of Figure 1, a total
of 690 records were obtained from the initial search
across the three databases. After eliminating duplicates
and applying two-stage exclusion criteria (screening,
eligibility), 17 articles were ultimately considered
appropriate for inclusion in the review.

Table 1 presents the details (title, author(s), year,
and document type) of the 17 records included in the
study. The table reveals that 2 books, 2 dissertations,
4 review articles, 3 unpublished articles, 3 qualitative
research articles, 2 quantitative research articles, and
1 research article utilizing a mixed method (qualitative
and quantitative).

Figure 1. Flowchart illustrating the methodology and results of the search
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Table 1. Title, author(s), year, and document type of the 17 records included in the study

TYPE
TITLE YEAR AUTHOR OF DOCUMENT
Tactical Periodization: Mourinho’s Best-kept secret? 2012 Delgado-Bordonau & Unpublished article

Holistic soccer profile by position: a theoretical framework.

Network-based centrality measures and physical demands in football
regarding player position: Is there a connection? A preliminary study.
The Analysis, Support and Development of Coaches’ Tactical Knowledge

in Practice.

Comparative Analysis of The Offensive Game Between Real Madrid 10/11

and 09/10 Inter Milan.

Exploiting bi-directional self-organizing tendencies in team sports: the

role of the game model and tactical principles of play.

Coaching through Principles of Play. A Conceptualisation of the Coaches’

Process of Knowledge.
Tactical periodization: A proven successful training model.

A systematic review of research on tactical periodization: absence of

empirical data, burden of proof, and benefit of doubt.

How and why do soccer coaches use small-sided games in the training

process?

Adapting the High Chaos phase of the ‘control-chaos continuum’: a bridge

to team training

Patterns of Play in the Counterattack of Elite Football Teams - A Mixed

Method Approach

The coaching process in football-A qualitative perspective.

Soccer match analysis. A qualitative study with Portuguese First League

coaches.

Tactical Principles of Soccer: concepts and application

Coaching Positional Play: “expansive Football” Attacking Tactics and

Practices.

Comparison of tactical principles efficiency among soccer players from

different game positions.

Mendez-Villanueva

2021  Mota et al. Review article

2019  Castellano & Echeazarra ~ Quantitative research
article

2021  Walsh Dissertation

2011  Barbosaetal. Unpublished article

2019  Ribeiro et al. Review article

2018  Kerr-Cumbo Dissertation

2018  Delgado-Bordonau & Book

Mendez-Villanueva

2020  Afonso et al. Review article

2017  Alves et al. Qualitative research
article

2020  Taberner et al. Unpublished article

2017  Sarmento et al. Quantitative and
Qualitative research
article

2014  Sarmento et al. Qualitative research
article

2013 Sarmento et al. Qualitative research
article

2009  da Costa et al. Review article

2015  Basile Book

2017  Rechenchosky et al. Quantitative research

article

Discussion

Components of the game model

The creation of a GM involves considering various
factors, primarily including the coach’s ideas, players’
capabilities, the club’s culture, structure, and objectives,
as well as the country’s culture. These factors have been
extensively discussed in international literature, as
evidenced by scientific articles, books and dissertations.
Obviously, the coach’s ideas (philosophy) are the most
crucial factor in creating a GM. These encompass the
principles of play [12, 19], the desired style of play for
the team [8, 24, 37], systems (or formations or structural
organization) [3, 12], and strategies and tactics to be

Vol. 30(3)

implemented [26, 37]. All of these aspects are adapted
to the key moments of the game [17, 37]. There are five
key moments (or phases) in football: attack, defensive
transition, defense, attacking transition, and set-pieces
[15, 21]. With the distinction of set-pieces into defensive
and offensive, it becomes six [6]. Furthermore, the
attack phase can be divided into three sub-phases (or
sub-moments): the build-up phase, the progressive or
creativity phase, and the finishing phase. Depending
on the zone the team defends, we distinguish three
additional sub-phases: high-press or high-block, mid-
block, and low-block [20].

Delgado-Bordonau and Mendez-Villanueva [11] clearly
defined the role of game principles as a crucial factor in
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constructing a GM. In fact, they categorized principles
into the main, sub, and sub-sub categories based on
their complexity. Principles enable a team to execute
specific motor actions and patterns. The main principles
of play pertain to collective actions, sub-principles
pertain to sectorial and intersectorial actions, while sub-
sub-principles of play pertain to individual actions. All
these elements are interconnected, forming a functional
organization that showcases the team’s identity.

Another crucial factor in creating a GM is the team’s
formation, which refers to how the players are positioned
on the field and is commonly referred to as the
system of play. The formation is typically denoted by
three numbers representing the number of defenders,
midfielders, and forwards, with the addition of number
1 for the goalkeeper [10]. For example, when a team
adopts a 1-4-3-3 formation, it indicates that they have
one goalkeeper, four defenders, three midfielders, and
three forwards. While the formation represents a static
spatial arrangement, it can significantly influence and
facilitate the desired behaviors of the team [12].

According to Walsh [37], the coach’s ideas that
determine the GM also include playing styles,
strategies and tactics. In fact, other authors have argued
that one of the key aspects in a coach’s philosophy is
the playing styles they want their teams to adopt [18,
30, 31, 39]. Playing styles refer to the patterns and
behaviors that teams adopt during matches [13, 15].
Additionally, Luxbacher [18], Walker and Hawkins
[36] and Zainuddin et al. [39] argued that the coach’s
philosophy determines the strategies and tactics they
want their team to implement. The term tactics refers

ATTACKING
SET-PIECES _/

PLAYING
STYLES
STRATEGIES
& TACTICS

' DEFENSIVE
TRANSITION

ATTACKING
TRANSITION /

& DEFENDING
SET-PIECES

1-4-3-3
FORMATIONS ;35

MAIN
PRINCIPLES
OF PLAY

SUB- SUB-SUB-
PRINCIPLES PRINCIPLES

Figure 2. Factors that contribute to the creation of a GM
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to specific actions carried out by football players
within the context of the team’s broader strategy [7].
However, in addition to their personal ideas coaches
should take into account other factors when creating
a successful GM. First and foremost, the coach should
consider whether the characteristics of his players align
withthe GM he wantstocreate[11,12,17,37]. Therefore,
he must assess the abilities of his players in five areas:
technical, tactical, psychological, physiological, and
sociological skills [22, 37]. Secondly, the team’s structure,
objectives, and culture are another crucial factor. Hence,
the manager needs to take into account the number of
players and coaching staff members, whether the team
aims to win the championship or avoid relegation, and
also consider the team’s culture [11]. Lastly, the overall
culture of the country, to which the team belongs, can
influence the development of its GM. A prime example
is the contrasting styles between Brazilian and Italian,
or Norwegian teams [4, 34].

Figure 2 summarizes the factors that contribute to the
creation of a GM. The four main components of the GM,
namely the coach’s ideas, players’ capabilities, club
culture, structure and objectives, and even the country’s
culture, can be observed in the corridor. Following
that, there is an extensive analysis of the coach’s ideas,
including principles, formations, strategies, tactics,
and playing styles, which must be adapted to the key
moments of the game.

Practical applications in the training process
The most widespread application of the GM is the
TP. According to Delgado-Bordonau and Mendez-

BUILD-UP PHASE

TECHNICAL

TACTICAL

PHYSIOLOGICAL

COUNTRY'S
CULTURE

PSYCHOLOGICAL

SOCIOLOGICAL

N M= =~ =~m> 7T >N

PLAYERS'
CLUB’S

CULTURE
STRUCTURE
& AIM
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Villanueva [12], TP is a training approach in football
that prioritizes the tactical dimension as the driving force
for all aspects of the game. It revolves around the GM,
which guides the training process. By aligning training
sessions with the GM, TP ensures a close relationship
between all dimensions of the game, including physical,
mental, and technical elements.

In more detail, Delgado-Bordonau and Mendez-
Villanueva [11] argued that TP emphasizes specificity,
with practices designed to directly transfer the
principles of play to competitive matches. It also
incorporates systematic repetition to develop habits
related to performance in real matches. Additionally,
complex progression prioritizes the most important
principles of the GM and increases the complexity of
training practices as players become more integrated.
The approach places significant importance on the
coordination of decisions within a common tactical
language, promoting collective thinking and optimal
actions on the field. Successful coaches such as José
Mourinho, Leonardo Jardim, Brendan Rodgers, Marco
Silva and Pep Guardiola have utilized principles of TP
to prepare their teams, emphasizing the construction of
a specific style of play based on well-defined ideas.
According to TP, the training is structured around the
microcycle, which corresponds to the training week,
and aims to prepare the team for the next challenge
[1, 11]. Designing practices and training sessions
based on the team’s style of play and GM is crucial.
The coach breaks down the principles of play, creates
complex actions, and fosters desired relationships and
habits among the players. Weekly training patterns are
designed through continuous interactions between the
GM, the team’s performance, and the characteristics of
the upcoming opponent. However, despite its popularity
TP lacks scientific evidence and research to support its
effectiveness [1].

However, in addition to Tactical Periodization, there are
other practical training aspects related to the GM. Alves
et al. [2] found that Small-Sided Games (SSGs) play
a crucial role in the evolution of the team’s GM. SSGs
provide dynamic and intense gameplay that enables
corrections, targeted training, and the development of
players’ abilities and the desired GM. Furthermore, as
stated by Taberner et al. [33], it is crucial for practitioners
to have a comprehensive understanding of the physical
and neurocognitive demands of team training and the
coach’s GM before implementing high chaos training
phases as part of the RTS (return to sport) process.
This knowledge allows for a careful and progressive
reintegration of the returning player into team training,

Vol. 30(3)

ensuring their readiness and suitability for the dynamic
and unpredictable nature of the game.

Practical applications in match preparation

The performance analysis process involves observing
and diagnosing strengths and weaknesses, followed
by intervention to improve performance. Coaches
ensure congruence between their GM and what they
observe regarding their teams [28]. Understanding
their own team is crucial in evaluating opposing teams
[29]. The preparation phase is characterized by rigor
and systematization. The observed aspects are then
evaluated based on each coach’s specific GM, which
informs on their intervention and planning [29].

Practical applications in competition

The GM and its associated principles play a crucial
role in team organization and functioning. They guide
cooperative interactions and behaviors of players as they
seek tactical solutions during competitions [26]. For
instance, the principle of an offensive or defensive unity
emphasizes the importance of understanding the game
and the team’s adopted GM in relation to offensive or
defensive strategies, respectively [9]. Creating a clear
GM enables coaches to operationalize their team’s style
and systems of play, improving tactical cohesion [37].
The relationship between the GM and tactical principles
of play is bidirectional, as they continually influence
each other at different levels of team organization [26].
The operational strategy, influenced by the opponent’s
weaknesses and strengths, guides the training content to
maximize the team’s advantage [5].

Furthermore, the GM also impacts the individual
development of players. It helps players understand
their roles and responsibilities, leading to improved
team performance [37]. Understanding the GM
can inform the development of specialized player
development programs and provide theoretical and
practical frameworks for training and performance
periodization in different sub-phases of play [26]. The
GM reduces player uncertainty and impulsive decision-
making [5]. However, this does not mean that a GM
should be rigid and inflexible. On the contrary, it should
be flexible, allowing players to explore a wide variety of
performance solutions within the prescribed principles
of play [26]. Players have individual autonomy and
diversity within a team, and this tendency persists even
if the coach imposes a predefined GM. While actions
within a team usually align, the specific shape the game
takes depends on problem-solving reasoning in response
to game situations and the quality of individual tactical
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Figure 3. Practical applications derived from the GM

execution [25]. Coaches attribute the success of such
teams as Barcelona to their GM, which enables effective
decision-making and utilization of players’ abilities
[27]. The goal is to develop “intelligent performers”,
who are autonomous problem solvers and can regulate
their actions using information [25].

Figure 3 provides a summary of the practical applications
that emerge from the Game Model (GM). The coach,
based on the GM, takes into account the context for the
next match, such as the presence of suspended or injured
players and the venue of the match. Additionally, the
coach analyzes the team’s performance in the previous
match and assesses the upcoming opponent. This
analysis guides the coach in determining the strategy
and tactics to employ during the match, which are
then refined during the week’s training sessions. As
aresult, the team demonstrates specific styles of play on
the field. These styles, in conjunction with the players’
form and the match context (e.g., player form, opponent
quality, match conditions), ultimately determine the
team’s performance and overall effectiveness.

Definition

Considering all the points discussed above, we present
the following revised definition: “The Game Model is
a framework encompassing the coach’s ideas, players’
capabilities, club’s culture, structure and objectives,
and even the country’s culture. It serves as the basis
for team organization, training, and individual player
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development, while constitutes the core of Tactical
Periodization”.

Conclusions

Animportant limitation of the present review is its reliance
solely on English language records. Consequently,
documents in other languages, such as Portuguese,
which serves as the foundation for TP [1, 11], were not
included. Furthermore, the review was not conducted in
a systematic way. Despite these limitations, our review
provides valuable information regarding the GM. We
developed two new theoretical frameworks, which serve
as the focal point of this integrative review [32, 35].
Specifically, we initially identified the factors necessary
for the establishment of the GM, followed by an analysis
of its practical applications in training, performance
analysis, and within the game context at both team and
individual levels. Additionally, a definition was extracted,
which could provide a common language among football
researchers. The current study could serve as a foundation
for a future systematic review on the GM in soccer.
Furthermore, this review revealed that most knowledge
is derived from theoretical concepts (qualitative research,
books, review articles, theoretical frameworks). This
underscores the necessity for scientists to conduct further
research on the practical applications of the GM. The two
theoretical frameworks we have developed (illustrated in
Figures 2 and 3) can serve as valuable tools for future
researchers conducting studies on the GM.
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Abstract

Introduction. Leisure time is an important part of adolescents
lives, impacting the quality of lives. Engaging in leisure activity
promotes health, well-being, social development, individual
growth, and life satisfaction. Aim of Study. The aim of study
was to examine the satisfaction rate (life) of leisure time in
adolescents (n = 1204) of Slovakia. Material and Methods.
Survey instrument (satisfaction rate of leisure time) was carried
out 6 weeks (May 1 — June 10, 2023) as a way of examining (e.g.,
analyze, compare) satisfaction rate of leisure time in adolescent
boys (n = 542, 45.02%) and girls (n = 662, 54.98%) of Slovakia.
Examining the satisfaction rate of leisure time was by means
of Assumption of Homogeneity of Variance and Independent
Samples, 2-Sample T-Test, and Anova, of which the significance
level was 0.01 and 0.05 (Ibm Spss Modeler). Results. Statistical
difference (0.01, 0.05) between adolescent boys and girls was in:
(i) active leisure (+£0.32); (ii) passive leisure (x0.25); (iii) leisure
education (+0.20); (iv) leisure caring (+0.10); (v) social leisure
(£0.12). No difference (0.01, 0.05), between adolescent boys and
girls was in satisfaction rate (£0.08). Within the adolescent boys,
0.01 and 0.05 difference of variance (Anova) was in: (i) active
leisure (8.88E-06); (ii) passive leisure (4.24E-08); (iii) leisure
caring (0.030); (iv) social leisure (0.008). Within the adolescent
girls, 0.05 difference of variance was in: (i) leisure caring (0.020).
Conclusions. Engaging in leisure activity provides adolescents
with chances for individual growth, stress reduction, and social
connection; therefore, it is important to encourage them to
make most of their leisure time, which contributes to holistic
development, happiness, and life satisfaction.
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Introduction

dolescence is an important stage (transformative

period) in an individual’s life, characterized by
numerous changes (e.g., physical cognitive, social).
When navigating the demands (challenges) of this
developmental stage, leisure time is an important aspect
of'adolescents’ lives [11]. Adolescents experience a new
sense of autonomy and independence, translating into
increased leisure time. Participating in leisure activity
provides adolescents with chances (opportunities)
for individual growth, stress reduction, and social
connection. Leisure time provides adolescents with
breaks from the demands of academic life, enabling
them to relax, revitalize, and explore individual interests
and passions [4].
Physical activity (i.e., active leisure) is an important
choice in adolescents during their leisure time, because
sports and games contribute to health and well-
being, while also fostering discipline, teamwork, and
perseverance. Participating in active leisure enhances
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self-esteem, improves body image, and reduces
stress, as a consequence promoting well-being [9].
Passive leisure maintains an important place in leisure
time of adolescents, offering chances for individual
enrichment (e.g., relaxation, entertainment). Passive
leisure (e.g., watching television, playing video games,
reading books) provides adolescents with breaks from
the demands of life, allowing mental escapes and
a sense of calm. Entertainment allows adolescents to
enjoy and indulge in moments of pure enjoyment and
leisure. Watching television, playing video games, and
reading books provides temporary escapes from reality;
however, it is important to note that while passive
leisure has its merits, a balanced approach to leisure is
important. Adolescents should attempt a mix of both
leisure types (active and passive), ensuring participation
in physical activity, social interaction, and individual
growth alongside experiences of passive leisure [3, 6,
10, 22].

Leisure education in adolescents refers to intentional
(structured) attempts aimed at promoting the development
of knowledge (skills) and attitudes necessary for
meaningful leisure experiences. It seeks to enhance
adolescents’ understanding of leisure value, assists
in making choices concerning leisure activity, and
cultivates the ability to engage in leisure pursuits,
contributing to individual growth and well-being [25].
Leisure education empowers adolescents to make
informed choices, engage in a meaningful leisure
activity, and cultivate habits, enhancing the quality of
life [5, 12, 16].

At present adolescents are spending more time using
screen time and social media [4] (e.g., Meta-Facebook,
Instagram), with the number of hours spent online

development of important social skills, in particular
empathy, cooperation, and conflict resolution [19]. In
the case of organized groups, when hanging out with
peers (friends) and participating in clubs (organizations),
adolescents learn to navigate social dynamics, build
relationships, and cultivate the sense of belonging [7].
Social leisure and leisure caring are similar concepts
sharing common elements and they sometimes overlap
in practice; however, leisure caring emphasizes acts
of kindness (caring for others), while social leisure
involves a diverse range of social interactions [1, 22].

Aim of Study

Because many research gaps remain in literature in
terms of satisfaction rate of leisure time and Slovak
scale (the best of authors’ knowledge), the aim of study
was to examine the satisfaction rate of leisure time in
adolescents (n = 1204) of Slovakia.

Material and Methods

Procedure sample and participant selection

In terms of the study aim, the survey group (n = 1204)
(i.e., target population) consisted of 1204 adolescent
boys (45.02%, n = 542) (18.88 £ 0.38 years) and girls
(54.98%, n = 662) (18.92 £ 0.32 years) from Slovakia,
attending grammar (40.04, n = 482) and vocational
(59.96%, n = 722) secondary schools, and living in
Zilina (46.68%, n = 562) and Banska Bystrica (53.32%,
n = 642) (Table 1). Adolescent boys (45.02%, n = 542)
and girls (54.98%, n = 662) (i.e., the survey group)

Table 1. Demographic data of the survey group (n = 1204)

Lo : . ) . Age (2)

having risen during the Covid-19 pandemic. Excessive
screen time causes problems; however, responsible use Boys 542; 45.02%
of technology offers chances for learning, individual Girls 662: 54.98%
growth, and social connections; therefore, adolescents
should attempt to reach a mix of both online and offline Gender (2)
activities, ensuring both educatlog and: recreation Boys 18.88 £ 038
by means of technology [4]. Relationships between
social leisure and screen time in adolescents are Girls 18.92 +0.32
important, because screen time provides chances for Region (2)
social interaction and leisure activity; however, it is
important to monitor (manage) screen time to avoid its Zilina 562; 46.68%
excessive use and negative impacts. This can .be done Banské Bystrica 642: 53.32%
by maintaining a balance between screen time and
social interaction (offline), promoting a mindful screen School (2)
use, and setting limits all contribute to a positive social

. ne - eon ap Grammar 482; 40.04%
leisure experience. Social leisure provides adolescents
with chances to socialize with their peers, fostering the Vocational 7225 59.96%
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consisted of a convenience sample, recruited through
the EduPage (complete school system) and teachers of
physical education [13]. Recruitment (i.e., the selection
process) of the survey group (n = 1 204) was carried
out for 6 weeks (May 1 — June 10, 2023), in intervals of
2 x (Mon, Thu)/ week, aiming for intentional (selective)
sampling; in particular, age, gender, region, and school.
Undertaking recruitment for surveys in schools (e.g.,
secondary schools, in our case) is an effective way in
terms of recruiting adolescents to participate in surveys.
Examining the satisfaction rate of leisure time in
adolescent boys (45.02%, n = 542) and girls (54.98%,
n = 662) from Slovakia was carried out in accordance
with the ethical standards as laid down in the 1964
Declaration of Helsinki and its later amendments and/or
comparable ethical standards. All subjects (i.e., the survey
group) provided their written informed consent [14].

Assessments, measures and procedures

The survey instrument (the satisfaction rate of leisure
time) was carried out for 6 weeks (May 1 — June
10, 2023) as a way of examining (e.g., analyzing,
comparing) the satisfaction rate of leisure time in
adolescent boys (45.02%, n = 542) and girls (54.98%,
n=662) from Slovakia. Adopting the survey instrument
(satisfaction rate of leisure time) [16] made it easier to
examine the available data, consisting of two sections:
(i) demographic data; (ii) satisfaction rate of leisure
time (4 survey items) with a S5-point Likert scale
(mutual saturation; assessing the attitudes): (ii-i) very
(ii-iv) satisfied (4); (ii-v) very satisfied (5) (Figure 1).
Determining the satisfaction rate (e.g., frequency) of
leisure time in the survey group (n=1204) was by means
of 20 survey items with a 5-point Liker scale: (i) never
(1); (i1) rarely (2); (iil) sometimes (3); (iv) often (4); and
(v) always (5). Because of the varimax rotation, Kaiser—
Meyer—Olkin Test of Sampling Adequacy, Bartlett’s Test
of Sphericity, and exploratory factor analysis, a 20-item
survey confirmed the presence of five sections: (i) active
leisure (e.g., walking, cycling, swimming); (ii) passive
leisure (e.g., watching television, playing video games,
reading books); (iii) leisure education (e.g., knowledge
of leisure, self-awareness); (iv) leisure caring (e.g.,
volunteering, caring of others); and (v) social leisure
(e.g., going out, board games) [16].

A 6-week period (May 1 — June 10, 2023) of the
survey instrument (unlimited time) did not indicate
any problems; in particular, the comparative design
(technical) and language (e.g., grammar, vocabulary).
Forms (debriefing) of the survey instrument did not

Vol. 30(3)

detect individual data (except for demographic data,
Table 1) of the survey group (n = 1204). Incentives
were not given for participation (it was voluntary);
however, the survey group (n = 1204) received the
report of their individual data (results) afterwards.
The survey instrument (online version) was selected
because of its cost effectiveness, time saving, and easy
accessibility (Microsoft Forms, Office 365, Microsoft
Corp., Redmond, WA, USA) [3].

2 B o

Figure 1. An example of the 5-point Likert scale of satisfaction
rate of leisure time

Data processing

The satisfaction rate of leisure time in adolescent boys
(45.02%, n = 542) and girls (54.98%, n = 662) from
Slovakia was examined by means of Assumption of
Homogeneity of Variance and Independent Samples
(T-Test) and 2-Sample T-Test (Equal and Unequal
Variance Assumption), of which the significance level
(o) was 0.01 and 0.05. Anova (Correlation/ Regression
Analysis), of which the significance level (o) was 0.01
and 0.05, evaluated the dependency and relationship
between the items of the survey instrument (effect size,
r>=0.10—small effect, 0.30 — medium effect, 0.50 — large
effect) (Ibm Spss Modeler) [23, 26]. Available data of
the survey group (n = 1204) was tabulated in a database
design, precisely for a single measure comparative
(descriptive) study [24]. Descriptive statistics (e.g.,
arithmetic mean, percentage frequency) described the
basic features of the survey group (n = 1204).

Results

In terms of the study aim, Table 2 shows the satisfaction
rate of leisure time in the survey group (n = 1204),
which was 3.36 (‘neutral’) out of the 5-point scale
(p > 0.05; p = 0.184), with 0.08 difference (X) in favor
of adolescent girls (3.40; 54.98%, n = 662) compared
to boys (3.32; 45.02%, n = 542). In terms of presence
of five sections and satisfaction rate (overall), statistical
differences (0.01, 0.05) were found in: (i) active leisure
(£0.32; p = 1.92E-09); (ii) passive leisure (+0.25;
p =4.02E-08); (iii) leisure education (+0.20; p = 2.62E-

social leisure (+£0.12; p = 0.001) (Table 2).

The analysis of variance for the satisfaction rate of
leisure time in the survey group (n = 1204) is shown in
Table 3. Within the group of adolescent boys (45.02%,
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Table 2. Satisfaction rate of leisure time in the survey group (n = 1204)

Boys Girls Boys + girls 2-Sample T-Test
Satisfaction rate 3.32 3.40 3.36 0.184
Active leisure 2.64 2.32 2.48 1.92E-09*
Passive leisure 3.25 3.50 3.38 4.02E-08*
Leisure education 2.50 2.70 2.60 2.62E-06*
Leisure caring 2.40 2.50 2.45 0.006*
Social leisure 2.12 224 2.18 0.001*

*0.01

n=>542),0.01 and 0.05 differences of variance (Anova)
in the five sections were found in: (i) active leisure (p =
= 8.88E-06, r>=0.18); (ii) passive leisure (p =4.24E-08,
r? = 0.22); (iii) leisure caring (p = 0.030, r> = 0.10); and
(iv) social leisure (p = 0.008, r> = 0.12) (Table 3). No
difference (0.01, 0.05) in the population of adolescent
boys (45.02%, n = 542) was observed in (i) leisure
education (p = 0.080, r> = 0.08). Within the cohort of
adolescent girls (54.98%, n = 662) a 0.05 difference of
variance in the five sections was recorded in (i) leisure
caring (p = 0.020, r* = 0.08). No differences (0.01,
0.05) in the group of adolescent girls (54.98%, n = 662)
were found in: (i) active leisure (p = 0.286, r> = 0.04);

Table 3. Analysis of variance for satisfaction rate of leisure
time in the survey group (n=1204)

(ii) passive leisure (p = 0.642, 2 = 0.02); (iii) leisure
education (p = 0.256, r> = 0.04); and (iv) social leisure
(p=0.342, > = 0.04).

Discussion

Examining the satisfaction rate of leisure time in
adolescent boys (45.02%, n = 542) and girls (54.98%,
n = 662) from Slovakia may be demanding because
of its subjective nature. The authors employed
instruments (a self-report) to measure the satisfaction
rate of leisure time in adolescents, including interviews,
observations, and questionnaires (survey) [2, 4, 16, 25,
28]. Instruments aim to capture adolescents’ subjective
experiences (e.g., attitudes, feelings) related to leisure
activity; therefore, it is important to select instruments,
which are sensitive in nature, age-appropriate, and align
with aims of study. By employing these instruments,

Effect size (12) Anova (p) . .

the authors gathered comprehensive understanding of
Adolescent boys (n = 542) the satisfaction rate of leisure time in adolescents and
gained insights into factors contributing to well-being

Active leisure 0.18 8.88E-06** (satisfaction) in leisure activity.
Passive leisure 0.22 4.04E-08%* Understanding the satisfaction rate of leisure time
) ) in adolescents (n = 1204) from Slovakia is important
Leisure education 0.08 0.080 because of identifying the factors, which contribute
Leisure caring 0.10 0.030% to leisure experiences, enabling peers, parents, and
Social leisure 0.12 0.008** educators to create,supportlve environments, wh.1ch
support adolescents’ leisure needs. The satisfaction
Adolescent girls (n = 662) rate of leisure time in adolescents may have positive
outcomes for other areas of adolescents’ lives (e.g.,
Active leisure 0.04 0.286 academic, social). Understanding the satisfaction
Passive leisure 0.02 0.642 rate of leisure time in adolescents makes it easier to
. . develop interventions (programs), which maximize
Leisure education 0.04 0-236 positive outcomes associated with leisure activity. The
Leisure caring 0.08 0.020%* satisfaction rate of leisure time in adolescents may
Social leisure 0.04 0.342 differ depe_nding on diverse factors (e..g., preferencgs,
opportunities). Adolescents worldwide report life
*0.05; ** 0.01 satisfaction; however, the authors observed significant
96 TRENDS IN SPORT SCIENCES September 2023
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drops of the satisfaction rate of leisure time in adolescents
and consider this decrease as an upward trend [27]. The
satisfaction rate of leisure time in the survey group
(n=1204) was 3.36 (‘neutral’) out of the 5-point scale
(p>0.05; p=0.184), with a 0.08 difference (X) in favor
of adolescent girls (3.40; 54.98%, n = 662) compared
to boys (3.32; 45.02%, n = 542). The satisfaction rate
(‘Happiness Scale’) of 1464 adolescents in Turkey
was 3.25 + 0.60; however, no difference (0.01, 0.05)
between adolescent boys (21.80 + 2.24; 45.40%,
n=664) and girls (21.10 £ 1.90; 54.60%, n = 800) from
Turkey was observed in the satisfaction rate (t = 1.092,
p > 0.05). According to Anova, relationships between
all the dimensions of the happiness scale and leisure
satisfaction were significant (positive) (0.01, 0.05) [15].
When determining the frequency of dimensions for the
satisfactionrate of leisure time the lowest score (average)
was recorded in the ‘physical’ aspect (3.20). Active
leisure (5-point scale) of adolescents (n = 1204) from
Slovakia was 2.48 (X) (p <0.01), with a 0.32 difference
in favor of adolescent boys (2.64; 45.02%, n = 542)
compared to girls (2.32; 54.98%, n = 662); however, it
was less than in 1464 adolescents from Turkey (3.20)
[15]. The leisure satisfaction scale of 360 adolescents
in Turkey was 132 (X); however, no difference (0.01,
0.05) between adolescent boys (71.40%, n = 257) and
girls (28.60%, n = 103) from Turkey was found in the
leisure satisfaction scale (t = 0.716, p > 0.05) [2]. No
difference (0.01, 0.05) between adolescent boys (21 £ 2;
25.4%, n = 63) and girls (21 + 2; 74.6%, n = 186) of
Nigeria [20], university students (n = 423) of China
[18], and residents (n = 398) of Antalya [17] was
reported in the satisfaction rate; however, differences
of 0.01 and 0.05 were found in leisure satisfaction in
terms of gender (Macao, China; Konya, Turkey) [28,
29]. Within the population of adolescent boys (45.02%,
n = 542), differences of variance (Anova) (0.01,
0.05) in 5 sections were recorded in: (i) active leisure
(p=8.88E-06, r>=0.18); (ii) passive leisure (p = 4.24E-
-08, r2=0.22); (iii) leisure caring (p = 0.030, r> = 0.10);
and (iv) social leisure (p = 0.008, r* = 0.12) when
compared to girls: (i) leisure caring (p =0.020, r* = 0.08)
A comparison of leisure satisfaction in adolescent boys
(50.90%, n = 960) and girls (9.10%, n = 928) from
Spain was similar in terms of the results, with higher
scores of leisure education and lower scores of active
leisure [8]. Leisure satisfaction of adolescent boys is
dominant when compared to girls because of adolescent
girls’ need for leisure; in particular, social interaction
is greater [21]. According to 1594 (50%) male students
(13.78 + 0.40), active leisure (only) had positive
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effects on leisure satisfaction, while by contrast, 1594
(50%) female students had negative effects on leisure
satisfaction by means of passive leisure and social
leisure [25].

Results of any cross-sectional study require extra
formulation in light of existing limitations; therefore,
we consider them to be the carrying limit (number) of
surveyed adolescent boys and girls (n = 1204, 100%)
from Slovakia and choosing two regions (Zilina, Banska
Bystrica) out of eight. Another limiting element was
collecting data from a population (target) at a single point
in time (6 weeks; May 1 — June 10, 2023) [30]. Another
limitation was the lack of motivation to fill the forms
(debriefing), as participation in the study was voluntary
and without incentives. Since our cross-sectional study
has limitations, it provides significant data concerning
the prevalence, distribution, and associations between
selected variables at a specific time point. Recognizing
the limitations helps the authors interpret the findings
and indicates the need for a longitudinal study to
strengthen the causal inference and investigate temporal
dynamics.

Conclusions

Examining the satisfaction rate of leisure time in
adolescent boys (45.02%, n = 542) and girls (54.98%,
n = 662) from Slovakia is an important study aim,
because many research gaps remain in literature (in
terms of the Slovak scale); therefore, the available study
provides insights into leisure preferences, engagement
patterns, and satisfaction rate in adolescents (n = 1204)
from Slovakia, contributing in the development of target
interventions (policy) aimed at impacting (improving)
the quality of life. Filling the existing gaps in literature,
this study offers comprehensive understanding of the
specific context of satisfaction rate for leisure time in
adolescent boys (45.02%, n = 542) and girls (54.98%,
n = 662) from Slovakia.

Encouraging adolescents to make the most of leisure
time is important in terms of development (holistic),
happiness, and life satisfaction; however, it is important
to create a supportive environment (e.g., school, home),
which promotes participation in leisure.
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Abstract

Introduction. Sleep duration and quality among collegiate
athletes is of great importance for their recovery and has been
linked to performance, but little is known about reasons for
missed sleep or the relationship between sleep and stress in this
population. Aim of Study. The aim of this study was to 1) assess
the relationship between sleep quality, sleep duration, energy,
and stress in female collegiate volleyball players through the four
months of the competitive season, and 2) report the frequency of
provided reasons for poor sleep quality and duration. Material
and Methods. De-identified data from an athlete monitoring
platform for sleep duration, sleep quality, stress, energy, and
reasons for missed sleep were analyzed for this study. Data were
gathered from a total of 67 female collegiate volleyball athletes
during the competitive seasons from 2016 through 2021. Results.
Sleep quality and sleep duration showed a moderate correlation
(r=10.404 to 0.552) across all four months of the volleyball season,
p <0.001. Sleep quality had a low correlation with energy for each
month (r = 0.348 to 0.387), except September where there was
a moderate correlation (r = 0.400, p < 0.001). Sleep quality and
stress showed to no correlation (r = 0.184 to 0.266, p < 0.001).
Sleep duration and energy showed low to no correlation (r =0.160
t0 0.246, p <0.001). Sleep duration and stress were not correlated
for any of the months evaluated (r = 0.091 to 0.195, p < 0.001).
The results of the study also showed that “other”, overtiredness,
and worry/stress were the top reported sleep ailments for these
athletes. Conclusions. These data can be applicable to coaches,
athletes, and athletic trainers looking to gain insight on the sleep
habits and effectiveness in collegiate female volleyball athletes
during the competition season.

KEYWORDS: athlete monitoring, team sports, wellness.

Received: 26 May 2023
Accepted: 11 July 2023

Vol. 30(3)

Corresponding author: jab229@shsu.edu

! University of North Carolina at Charlotte, Department of
Psychology, Charlotte, North Carolina, United States

2 Sam Houston State University, College of Osteopathic
Medicine, Conroe, Texas, United States

* Sam Houston State University, Department of Kinesiology,
Huntsville, Texas, United States

Introduction

leep is a necessary process that rejuvenates the body

and mind from life activities. Sufficient amounts of
sleep vary from person to person based on their energy
output, age, and sex. On average, an adult should
attain about 7-7.5 hours of sleep per night to maintain
optimal physical and mental function [27]. Consistently
attaining less than 7-7.5 hours can lead to a state of sleep
deprivation, which is correlated to many health issues
like decreased physical and psychological well-being
and pain, decreased cognitive function, hypertension,
diabetes mellitus, and coronary artery disease [9, 18, 26].
Sleep can be assessed objectively through somnography
or subjectively through self-report assessments of
sleep quality and duration. Research suggests that
subjective measures gave more useful data than objective
measures [2].
Previous studies have demonstrated that compared to
non-athletes of the same gender and age, athletes report
lower quality and duration of sleep [16]. Athletes endure
training to induce physical stress to produce an effect
that will increase athletic performance [11]. If training
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and recovery methods, including sleep, are improperly
balanced, a negative stress response may occur [11].
Heidari et al. determined a relationship between sleep
and optimal competition condition, describing the
importance of sleep in the athlete recovery routine
[14]. In addition, lack of sleep has been correlated to
decreased reaction time, increased injury risk, and
increased perceived effort [17, 20]. Duration of sleep is
not the only determinate of sleep benefits; sleep quality
also impacts the effects of sleep on physiology and
performance 2, 6]. In female collegiate lacrosse athletes,
sleep quality proved to be a predictor of external load
variables including total distance and high-intensity
distance [6]. Female athletes experience stressors
through school and sport that impact sleep but may face
differences due to differing physiological processes like
menstruation. Female athletes with an average age of
23 have been shown to have higher post-game cortisol
levels during training and control conditions which
may affect sleep quality and quantity [22]. Longitudinal
research in female cross-country athletes found that
resting heart rate increased over time and was positively
associated with increased slow wave sleep but not the
timing and regularity of sleep [24]. These differing
characteristics are important to investigate, as female
athletes are frequently underrepresented in athlete
research literature [5].

College athletes participating in the National Collegiate
Athletics Association (NCAA) must balance their time
through theiracademic, athletic, and social commitments
[13]. This struggle to manage time can create stress and
lead to disrupted sleep [4]. Division I volleyball players
reported lower levels of sleep duration and higher levels
of soreness and perceived stress on days with reported
pain and injury incidences [13]. Additionally, poor
sleep quality before away games was reported more
than home games in both female and male volleyball
players [10]. Through objective measures of sleep (e.g.,
measurements taken through somnography), volleyball
athletes reported a lower amount of sleep the day after
the match, compared with pre-match sleep amounts and
sleep two nights post-match [25]. Therefore, location of
training or competition, time of training, or intensity of
training can impact the sleep quality of the athlete.
Lack of sleep demonstrates a two-prong effect on
lower performance; amount of sleep alone can predict
athletic performance [2] and the physiological effect of
stress caused by a lack of sleep can result in a subpar
athletic performance [11, 23]. Because athletes have
unique schedules and training loads that lead to stressors
impacting performance, it is important to gain knowledge
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about the physiological and psychological relationship of
stressors with measurements of recovery [21].

Aim of Study

Evidence indicates that stress and sleep are intertwined
for athletes and there may be some degree of fluctuation in
these wellness markers throughout the season [11]. These
aspects have not yet been explored in collegiate female
athletes. The aim of the current study was to 1) assess
the relationship between sleep quality, sleep duration,
energy, and stress in female collegiate volleyball players
through the four months of the competitive season, and
2) report the frequency of provided reasons for poor
sleep quality and duration. The study includes data from
the competitive season of collegiate volleyball athletes.
We hypothesized that sleep quality and duration will
demonstrate a strong positive relationship, and stress
and energy would have moderate positive relationships
between the two sleep measures. We also hypothesized
that stress and worry would be the most cited reason for
poor sleep quality or reduced sleep duration.

Materials and Methods

Experimental design

A retrospective, observational study design was used
to test the hypotheses. De-identified data were received
from an athlete monitoring platform (Metrifit, Louth,
Ireland). Participants submitted data during collegiate
volleyball seasons (August through November) from
2016 through 2021. This study was approved as
exempt status by the Sam Houston State University
institutional review board, and this study was conducted
in alignment with the Declaration of Helsinki. Due to
the retrospective nature of the study, informed consent
was not necessary.

Participants

Data was gathered from a total of 67 female collegiate
volleyball athletes from the United States through an
athlete monitoring platform. Athletes were varsity
players from teams competing in the NCAA, but
no divisional characteristics (e.g., I, II, or III) were
gathered. There were a varied number of data entries per
participant, ranging from three to 429 entries. Athletes
were excluded from the study if they did not complete
at least three data entries per month.

Measures

The study utilized the Metrifit athlete monitoring
application to gather wellness data from collegiate
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volleyball athletes. Metrifit is a mobile athlete self-
report measure (M-ASRM) delivered to athletes
through a phone application [8]. The application
provided a daily self-report wellness assessment [7].
Wellness characteristics like stress, fatigue, mood,
sleep, recovery, health status, energy [12] were collected
within Metrifit, but for the purpose of this study,
only sleep quality, sleep duration, energy, and stress
were analyzed. Participants received a text message
notification reminder to complete these daily subjective
assessments to encourage participation. Perceived sleep
quality and perceived stress used a scale of 1 to 5, with
higher values indicating a more positive affect. Sleep
duration was a self-report measure estimated to the
nearest half hour by participants. Daily reports of sleep
duration and wellness sub-scores were used for analyses.
Athletes also had the option to provide reasons for poor
sleep. The list of reasons included: consumed alcohol/
caffeine late at night, pain/irritation, overtired, worried/
stressed, noise/disturbance during the night, late night,
consumed food/beverage late at night, and other. These
data were tallied by month of the competitive season.

Statistical analysis
Data analyses were conducted with RStudio (Boston,
MA). Descriptive statistics for sleep quality, sleep

duration, and stress were tabulated for the whole
season and by month of the season — August,
September, October, and November. A Shapiro-Wilk
test determined the data were normally distributed.
For the primary aim of the study, repeated measures
correlations (procedure rmcorr) were conducted for the
whole data set and individual months to evaluate the
relationship between the sleep quality, sleep duration,
energy, and stress [1]. Correlation coefficients (r) were
interpreted as no correlation (< 0.2), low correlation
(0.2-0.39), moderate correlation (0.4-0.59), moderately
high (0.6-0.79), and high (> 0.8) [28]. Effect sizes (q)
for the difference between monthly correlations were
calculated and interpreted as no effect (< 0.1), small
(0.1-0.3), intermediate (0.3-0.5), and large (> 0.5) [3].
For the secondary aim of the study, total frequency of
each sleep-related ailment were tallied for each month.
Percent contributions of each ailment were calculated
and organized into a heat map.

Results

A total of 9509 observations were included in the
analyses, across 67 participants. Figure 1 shows the
means and standard deviations for sleep quality, energy,
stress, and sleep duration scores for each month of the
volleyball season. The athletes report a slight reduction
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Figure 1. Means and standard deviations of wellness sub-scores and sleep duration across the volleyball season by month
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in all the wellness components as the season progressed,
with all scores peaking in August and reaching their

Table 2. Effect sizes to evaluate differences in monthly
correlation coefficients

lowest points in November. Sleep duration remained SEPT OCT NOV
steady for the entirety of the season. . .
Table 1 shows the results of the repeated measures Sleep quality and sleep duration
correlation analyses. Sleep quality and sleep duration AUG 0.193 0.126 0.122
showed a moderate correlation, with r-values ranging SEPT 0.067 0.07]
from 0.404 to 0.552 across all four months of the
volleyball season, p < 0.001 for all. Sleep quality had OCT 0.004
a low correlation with energy for each month, except .
. Sleep quality and energy
September where there was a moderate correlation
(p < 0.001 for all). Sleep quality and stress showed AUG 0.032 0.029 0.02
no correlation for August and September (p < 0.001) SEPT 0.06 0.051
and a low correlation for October, November, and the
whole data set (p < 0.001 for all). Sleep duration and OCT 0.009
energy were lowly correlated in September, October, Sleep quality and stress
November, and for all of the data, but had no correlation
in August (p < 0.001 for all). Sleep duration and stress AUG 0.009 0.057 0.086
were not correlated for any of the months evaluated. SEPT 0047 0077
Table 1. Repeated measures correlation coefficients (r) for OCT 0.030
wellness sub-scores for each month of the collegiate volleyball ]
season. Bolded values indicate a moderate correlation Sleep duration and energy
Sleep AUG 0.090 0.061 0.066
durati Energy Stress
uration SEPT 0.029 0.023
Sleep quality 0.491 0.387 0.255
All data OCT 0.005
Sleep duration 0.218 0.179
Sleep duration and stress
Sleep quality 0.404 0.373 0.184
AUG A 0.084 0.098 0.106
Sleep duration 0.16 0.091 uG
SEPT 0.014 0.023
Sleep quality 0.552 0.400 0.193
SEPT OCT 0.008
Sleep duration 0.246 0.173
Sleep quality 0.504 0.348 0.238 o )
OCT . were also negligible. There was also a small effect in
Sleep duration 0.219 0.187 sleep duration and stress r-values between August and
Sleep quality 0.501 0.356 0.266 November (q = 0.106), but all other q effect sizes are
NOV ;
Sleep duration 0224 0.195 interpreted as no effect.

Table 2 shows the effect sizes evaluating differences
between monthly correlations. There was a small effect
in sleep quality and sleep duration for August (q=0.122
to 0.193) compared to the other three months of the
season with no effect (q = 0.004 to 0.071). This was due
to athletes scoring sleep quality and duration slightly
higher in August compared to the other three months,
and then sleep quality scores dropped by 0.2-0.3
points and sleep duration remained fairly stable. Effect
sizes for sleep quality with energy and stress were all
negligible. All effect sizes for sleep duration and energy
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Table 3 shows a heat map of the distribution of sleep-
related ailments reported by the athletes per month of
the competitive season. The color shading starts at dark
red (high frequency of reporting) and fades to green (low
frequency reporting). The light colored/white shades
represent moderate reporting. The category of “other”
was the highest reported sleep ailment for each month
of the season, representing approximately 40% of all
sleep ailments. Overtired was the second highest sleep
ailment cited, with highest amounts in the middle of the
season in September and October. Noise/disturbance as
the primary reason reported for negative sleep quality
comprised 15.3% of the total responses. Worried/stress
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as the reason for a decreased sleep quality contributed
to 14.4% of total reported reasons. However, this reason
was reported more frequently as the season progressed
from August to October. Athletes reported being
worried/stressed at an increasing rate throughout each
month of the season. Late night consumption of food,
beverage, alcohol, and caffeine were least frequently
reported as a reason for poor sleep.

Table 3. Percent frequency distribution of identified reasons
negatively affecting sleep quality

AUG SEPT OCT NOV Total

Alcohol/caffeine late

Pain/irritation 56% 4.0% 42% 3.6% 42%
Overtired 144% 19.3% 19.4% 154% 17.6%
Worried/stressed 7.4% 123% 14.6% 20.0% 14.4%
Noise/disturbance 232% 162% 11.4% 152% 15.3%
Late night 4.6% 2.6% 99% 129% 8.1%

Food/beverage late

Other

Note: Red indicates a high frequency, white is moderate, and green
is low, with deeper shades of each color representing higher values

Discussion

The current study assessed the relationship between
collegiate volleyball athletes’ stress, sleep quality,
energy, and sleep quantity during the competitive
season. Reasons for poor sleep quality and duration
were also reported. We hypothesized that sleep quality
and quantity would have a strong positive relationship
and stress and energy would have moderate positive
relationships with the two sleep measures. There was
a moderate correlation between sleep quality and quantity,
but there was low correlation with sleep quality and
energy and stress, and no correlation between sleep
duration and stress or energy. The volleyball athletes’
subjective scoring for sleep quality and duration were
stable over the course of a volleyball competition
season. The top three reasons reported for diminished
sleep quality were other, over-tiredness, and worry/
stress. As the season progressed, worry/stress increased
as the primary reason for lower sleep quality, while
other was reported less frequently.

The results showed a moderate correlation between
sleep quality and sleep duration during the whole
season (August-November, r = 0.491). This moderate
correlation may be attributed to athletes preferring
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different durations of sleep and if the athlete’s sleep
habits aligned with their chronotype. These findings may
be used to better regulate athletes’ rest, recovery, and in-
season training. Knufinke and colleagues emphasized
that the body adjusts necessary sleep time according
to the need for recovery from physical exertion [16].
Compared to their respective age groups, 88% of elite
athletes had lower sleep, alluding to the need for more
athlete-sleep data to better understand the relationship
between athlete sleep duration and quality. The present
study shows that sleep duration and quality were stable
with each month of the season and correlated with one
another. Encouraging athletes to increase their time
spent in bed may subsequently improve sleep duration,
quality, and efficiency. This should be further explored
through both objective and subjective methods.

Energy and stress had low correlations with sleep quality
(r=10.387 and r=0.255, respectively). Low correlations
between these variables concur with previous research
that investigated well-being factors of sleep, stress, and
delayed onset of muscle soreness during a semi-pro
soccer season in male athletes [21]. However, a study
by Brandt and colleagues on elite male and female
athletes competing in team and individual sports found
notable correlations between perceived sleep quality and
mood state [2]. The researchers defined mood state as
encompassing vigor, tension, depression, anger, fatigue,
and mental confusion. Specifically, they found that
higher levels of sleep quality were directly correlated
with high vigor and lower depression, anger, fatigue, and
mental confusion, associating better sleep quality with
a more positive mood state. These differences in study
findings may be attributed to differences in sport type,
level of competition, and gender of athletes. Specifically,
Mascaro and colleagues reported that women athletes
reported higher levels of negative mood and stress, and
this should be considered when comparing studies with
different genders represented [19].

Interestingly, there were no substantive changes in the
wellness sub-scores and sleep duration as the season
progressed. The athletes consistently obtained less
than the optimal eight hours of sleep throughout the
season. This is concerning because athletes deal with
life stressors like school, family life, and relationships
alongside athlete specific stressors like high caloric and
mental expenditure. Weekly sleep analysis in male rugby
players detailed differences in sleep duration of athletes
between competition, low load, and high load weeks
[4]. Essentially, when addressed in a more granular
fashion — within a week — there were sleep differences
as opposed to analyzing sleep via analog methods over
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a month or season. This can be applied to the current
study because the data was compiled over monthly
amounts, providing no notable differences based on the
time in season. A weekly analysis may have provided
more insight towards the specific difference in sleep
duration during different weeks of load. Many studies
detail specific daily or weekly differences in sleep
duration for athletes based on scenarios like presence or
absence of a competition and the extent of training. For
example, Vitale and colleagues conducted a study where
they assessed differences in total sleep time pre-match
and days post-match, finding that sleep was lower the
first night post-match [25]. This alludes to the current
study assessing athlete sleep duration in a more general
expanse over months of a season instead of daily or
weekly data analysis. The secondary analysis nature of
the present study did not include knowledge of when
competitions were relative to their sleep and wellness,
just that the athletes were within the competition phase
of the training year. Future studies should consider both
in their assessments when able.

Monthly data was gathered from athletes on perceived
sleep ailments across the four months of the competitive
season. The “other” category was reported most often
during the competitive season (Table 3), followed by
overtired which peaked in the months of September
and October. Worried/stressed and noise disturbance
followed with peaks in separate months. Worry/stressed
steadily increased as the season progressed, peaking in
November. This finding is important due to implications
of other factors like increased academic demands and
impending post season competition near the end of the
semester. Noise disturbance peaked in August, which
was likely associated with beginning of the semester
celebrations in college housing. Additionally, both
ailments could have possibly become an issue due to
the different environments of home and aways games,
such as athletes sleeping in a hotel. Previous research
involving male volleyball players investigated sleep
quality prior to an away game, home game, and training
days and found that sleeping in a hotel before an away
game demonstrated greater occurrences of nocturnal
awakenings, reduced sleep latency (time it takes to
fall asleep), poorer overall sleep quality, and less total
sleep [10]. The former study may explain why “other”
and noise/disturbance were commonly reported in
this study. Many athletes must sleep in hotel rooms
and unfamiliar environments with multiple teammates
during competition season and they may have perceived
this environment as noisy or classified the experience
as “other” while reporting what decreased their sleep

106 TRENDS IN SPORT SCIENCES

quality. A study focusing on worry/stress in elite
Australian male and female athletes, described the
top sleep ailments the night before a competition as
thoughts about competition at 83.5% and nervousness
at 43.8% [15]. This result is reflected in the present
study as worry/stress were reported more as the season
progressed. This could be attributed to more pregame
nervousness prior to more important competitions as
the season advanced, as well as academic stress due to
intra-term exams and finals.

Alimitation in the current study is the use of de-identified
data. This data lacked information related to athletes’
training calendars and level of play, referring to the
NCAA division. This information provides context to
the commitment and rigor expected of athletes. Another
limitation is variation in number of data entries. While
this was controlled for in the correlation analysis, an
athlete with more data entries would have a larger
influence over the descriptive data provided in this study
compared to an athlete with few entries. The athletes
completing more entries may have also experienced
survey fatigue. Another limitation of the data is sleep-
related ailments category “other”. This category cannot
be decoded and holds vital information for the most
reported category of sleep-related ailments. Decoding
this could have provided useful information about why
athletes report a reduced sleep quality. Insight from the
“other” category would also aid in the understanding of
why female, college athletes are experiencing a reduced
sleep quality. Lastly, this study did not assess for training
volume or timing of games relative to sleep and stress.
This information may provide contextual insight for
fluctuations in sleep duration and wellness sub-scores.

Conclusions

This study provided a general concept of perceived
sleep quality, stress, energy, and self-reported sleep
duration of many female volleyball athletes throughout
the competitive season. To our knowledge, this is the
first study to evaluate the relationships between these
variables in this population. This study found that sleep
quality and duration are moderately correlated during
the competition season of collegiate volleyball players,
although there was little to no correlation for sleep
quality, sleep duration, stress, and energy. Wellness sub-
scores also presented no change over the course of the
four-month season. The results of the study also showed
that “other”, overtiredness, and worry/stress were the
top reported sleep ailments for these athletes. These
data can be applicable to coaches, athletes, and athletic
trainers looking to gain insight on the sleep habits and
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effectiveness in collegiate female volleyball athletes
during the competition season. Athletes should aim for
consistency in their sleep habits as often as possible,
which will likely positively impact their sleep quality.
Coaches should speak regularly about good sleep habits
with their athletes and let them know that sleep duration
and quality are linked, but these sleep parameters are
not necessarily related to their stress or energy levels.
Future directions for study could isolate the competitive
level of athletes to determine if competition level such
as Division I, II, or III athletes get different amounts of
sleep. The study could even explore different athletes of
various sports to see if the results are consistent across
sports.
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Abstract

Introduction. Soccer players attribute particular importance
to media and how newspapers portray their individual
performances. However, these analysis can be biased and
unfair to players. Aim of Study. This study analyzed how sport
newspapers rated soccer players’ performances, comparing
them to performance variables from a data-driven platform
(SofaScore). Material and Methods. Ratings from the last five
games of the Portuguese first division (2021/22 season) were
collected from ‘A Bola’, ‘O Jogo’ and ‘Record’ newspapers,
in addition of SofaScore data: SofaScore rating, goals scored,
saves (for goalkeepers), assists to goals, successful exits (for
goalkeepers), accurate passes, key passes, success dribbles,
ball lost, shots on target, tackles and duels won (both aerial
and on the ground). Results. Correlations between newspapers
and between newspapers and SofaScore Rating were moderate
to strong (0.54-0.64, p < 0.001). Goalkeepers received higher
ratings (‘A Bola’: 5.77 + 0.99; ‘O Jogo’: 5.73 + 0.83; ‘Record’:
2.85 + 0.80). Goalkeepers receive higher newspaper’ ratings if
they perform more Exits (‘A Bola’ and ‘Record’) and won Duels
(‘O Jogo’). Outfield players receive higher newspaper’ ratings if
they score (‘A Bola’, ‘O Jogo’ and ‘Record’) or assist (‘O Jogo’
and ‘Record’) goals. Conclusions. With this information, players
can better understand newspapers ratings, while the media can
evaluate the fairness of those evaluations, especially regarding
players that are usually distant from goal situations.
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Introduction
S occer matches are watched by many people and can
exceed half a billion viewers in specific games such
as the UEFA Champions League final [14]. However,
matches are not displayed exclusively for the public.
Computer programs provide information concerning
performances of both teams and individual players
by gathering information labeled by professional
observers. For example, the UEFA website discloses
players’ stats such as goals scored, passes completed
and goalkeeper saves. These stats discriminate
different technical actions that players perform during
matches and can even report an overall rating of player
performance. For instance, the number of goals scored,
shots on target, dribbles won, penalties converted,
and key passes showed a higher correlation with the
probability of being nominated for the more prestigious
individual award in soccer: the Golden Ball [18]. No
surprise arises regarding various performance analysis
approaches when attempting to correctly classify
individual performances.
Expected goals are one of the most famous approaches
and focus on the production process instead of accounting
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only for what happens on the score line [3]. Another
example is the Elo system that considers expectations
before the match — if a player exceeds expectations,
his rating will increase [24]. These protocols use
algorithms that combine different information and
report classification of players’ performance. Then,
this information is treated and shared with or without
a required payment from users. Generally, clubs and
scouts pay for a complete dataset provided by companies
such as InStat and Stats Perform. The free option has
fewer data available and is mostly destined for fans
and the general public. SofaScore and WhoScored are
examples of the latter.

However, soccer is a complex sport so that several
variables can influence the outcome and one rating can
fall short in the task of correctly assessing one individual’s
performance. For example, differences can be expected
regarding playing positions, while capabilities such as
communication, support and movement into scoring
positions are also seen as technical requirements even
though they can be difficult to measure in the previously
cited protocols [7]. The Premier League, considered by
many as the best league in the world, uses the EA Sports
Player Performance Index, a rating system to assess
players’ performances, which results from a partnership
between the Premier League, the Football League,
Football DataCo and the Press Association [15]. This
index is then shared across the media and widely used
for several analyses.

Despite these advanced assessments, players receive
other performance evaluations, generally classified as
success or failure, attributed by fans using platforms
such as social media [4]. Importantly, one previous study
reported that poor performances can engage fans to mock
and threatened athletes [20]. Additionally, newspapers
also present individual performance ratings [17], which
can be biased [16]. This is particularly important, as
they can decisively influence players’ performance
[1]. Players’ self-confidence can suffer from negative
media exposure, increasing the pressure felt by these
athletes [8, 9]. Fazenda et al. [6] reported that 45% of
the Portuguese first-division players considered that the
media greatly influence their performance. In Portugal,
sport newspapers also classify individual performances
of players after each match. Considering the previous
studies, these classifications can impact players and
questions arise if they are accurate and fair to players.

Aim of Study
The purpose of this study was to analyze Portuguese
sports newspaper ratings and how they compare to
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a database platform (SofaScore), including differences
between playing positions.

Materials and Methods

Procedures

Match performances from the last five games of
the 2021/22 season for all teams competing in the
Portuguese first division were collected from three
Portuguese sport newspapers — ‘A Bola’, ‘O Jogo’ and
‘Record’ — and from the SofaScore platform. The five
game sample provided more than 1000 datapoints for
each newspaper. These three journals are the national
reference when it comes to sports newspapers and are
available daily and nationwide. SofaScore uses Opta
Sports real-time data collection to provide their data:
SofaScore rating, goals scored, saves (for goalkeepers),
assists to goals, successful exits (for goalkeepers),
accurate passes, key passes, success dribbles, ball lost,
shots on target, tackles and duels won (both aerial and
on the ground). The Opta system has been previously
validated to code players’ match actions [13].

Playing positions were classified according to the
platform and newspapers diagrams, and divided into
goalkeepers, central defenders, fullbacks, central
midfielders, wide midfielders, and forwards.

Ratings

Newspapers presented ratings as follows: 1-10 in
‘A Bola’, 0-10 in ‘O Jogo’ and 0-5 in ‘Record’. The
‘Record’ newspaper rated all players regardless of
time played, differently than other newspapers and the
SofaScore. For example, if a player played for only one
minute and did not impact the game (as a goal or an
assist), only ‘Record’ rated that player. This rating was

Table 1. Newspaper and SofaScore ratings (means + SD)

‘A Bola’ ‘O Jogo’ ‘Record’ S(;{fztsircl(;re
(n=1285) (n=1338) (n=1358) (n=1372)

GK 577+0.99 573+0.83 2.85+0.80 6.83+0.82
CD 544+090 548+0.85 2.59+0.80 6.84=0.60
FB 541+091 545+0.85 2.52+0.80 6.77+0.53
CM 545+097 5.63+0.87 249+0.82 6.81+0.82
WM 548+0.93 5.67+0.86 243+0.81 6.83+0.55
FW 535+1.19 553+0.88 2.24+0.82 6.83+0.62
All 546+0.97 557+0.89 249+0.83 6.82+0.57

Note: GK — goalkeeper, CD — central defender, FB — fullback, CM —
central midfielder, WM — wide midfielder, FW — forward
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excluded, since it was a single data point, and thus no
comparison was available.

Data from the SofaScore was retrieved as numbers and
not as a percentage in order to avoid misleading ratings.
For example, if a player had only one pass and it was
successful, the player would have 100% efficacy, which
could be misleading when compared to other players.
SofaScore ratings are generated by an algorithm that
evaluates players’ performance on a scale up to ten,
depending on what the players did during their time on
the pitch [21]. Finally, since goalkeepers are usually
excluded from several game actions of the game such
as goals or assists, the following goalkeeper data from
the SofaScore was excluded: goals, assists, key passes,
success dribbles, ball lost, shot on target and tackles.

Statistical analysis

Means =+ standard deviations (SD) were calculated
in Microsoft Excel for all newspaper and SofaScore
ratings.

Pearson’s (r) correlation analysis was conducted to
compare ratings between newspapers, newspaper
ratings and SofaScore variables for each playing position
using jamovi (the jamovi project [23]). Magnitudes of
correlation were classified as follows: 0-0.19 as very
weak; 0.2-0.39 as weak; 0.40-0.59 as moderate; 0.6-0.79
as strong and 0.8-1 as very strong [2]. Linear regression
was calculated to predict newspaper rating outcomes
from SofaScore variables using jamovi (the jamovi
project) [23]. The three highest slopes (variables) were
selected for each newspaper and each playing position.
Additional regressions are presented in Supplementary
information with the respective equations.

Results

Averages ratings from newspapers and SofaScore are
presented in Table 1. Goalkeepers had the higher average
classification for all newspapers. The average lowest
rating was given to forwards (‘A Bola’ and ‘Record’)
and fullbacks (‘O Jogo’). All analyzed correlations were
statistically significant (p < 0.001) and varied from strong
to moderate: r = 0.64 (‘A Bola’ and ‘O Jogo’), r = 0.60
(‘A Bola’ and ‘Record’), r=0.59 (‘O Jogo’ and ‘Record’),
r = 0.57 (‘A Bola’ and SofaScore Rating), r = 0.60
(‘O Jogo and SofaScore Rating), and r=0.54 (‘Record’ and
SofaScore Rating). Linear regressions with highest slopes
between the three SofaScore variables and newspaper
ratings are presented in Figures 1 (‘A Bola’), 2 (‘O Jogo’)
and 3 (‘Record’). Additional regressions are presented
in Supplementary Information. Linear regressions with
the highest slope show that goalkeepers would receive
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higher ratings if they perform more Exits (‘A Bola’
and ‘Record’; Figures 1 and 3), and won more duels
(‘O Jogo’; Figure 2); central defenders would receive
higher ratings if they score more goals (‘A Bola’, ‘O Jogo’
and ‘Record’; Figures 1, 2 and 3); fullbacks would receive
higher ratings if they score more goals (‘A Bola’, ‘O Jogo’
and ‘Record’; Figures 1, 2 and 3); central midfielders
would receive higher ratings if they score more goals
(‘A Bola’, ‘O Jogo’ and ‘Record’; Figures 1, 2 and 3);
wide midfielders would receive higher ratings if they
score (‘A Bola’ and ‘Record’; Figures 1 and 3) or assist
more goals (‘O Jogo’; Figure 2); and forwards would
receive higher ratings if they score more goals (‘A Bola’,
‘O Jogo’ and ‘Record’; Figures 1, 2 and 3).

Discussion

Since mass media can impact players’ performance, we
aimed to analyze newspaper ratings of players’ match
performances. Our first finding was that newspaper
ratings correlate moderately and strongly with each other.
Thus, newspapers share similarities while also having
differences when classifying individual performances.
Pappalardo and co-workers [17] also reported strong
correlations (r = 0.76) between three Italian newspapers
(‘Gazzetta dello Sport’, ‘Corriere dello Sport’ and
‘Tuttosport’). As expected, soccer matches differ from
isolated values, such as the number of passes or goals.
If the opposite was true, newspapers would rate equally
between each other, without subjectivity at rating
players’ performance. However, subjectivity can be due
to something else happening in the game or how one
values an individual action. For example, one can praise
immensely the player’s ability to successfully complete
passes and devalues if a player wins or loses a duel
with an opponent. The moderate and strong correlations
between newspaper and SofaScore ratings confirms
that idea: i.e. newspaper ratings have some, but not all,
components of subjectivity.

Goalkeepers received higher rankings from newspapers
for their performances (Table 1), which is particularly
interesting, because goalkeepers tend to receive less
media coverage, except when they make a “miraculous
save” or clearly fail [10]. Portuguese sports newspapers
appear to approach this position differently. In contrast,
forwards — a position that traditionally receives more
attention and may be under more scrutiny from the
media [9] — received the lowest rating in ‘A Bola’ and
‘Record’, as shown in Table 1.

To assess if one particular action was differently weighted
in match performance evaluation, we conducted a linear
regression for SofaScore variables with newspaper
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Figure 1. Linear regressions between ‘A Bola’ ratings and SofaScore variables
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Note: from all regressions, the three with highest slope were selected. The presented equation refers to the expected ‘O Jogo’ rating (depen-
dent variable) according to the SofaScore variable (independent value).
SE = standard error.

Figure 2. Linear regressions between ‘O Jogo’ ratings and SofaScore variables
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SE = standard error.
Figure 3. Linear regressions between ‘Record’ ratings and SofaScore variables
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ratings and each playing position (Figures 1 to 3).
A goalkeeper would have to perform 14 successful exits
(‘A Bola’ and ‘Record”) or win 25 duels (‘O Jogo’) to
reach a perfect rating. This means that newspapers value
goalkeeper interference in the game, especially in their
defensive actions. The opposite was reported for other
defensive roles (central defenders and fullbacks), with
newspapers valuing goals, assists and shots on target.
Previous research stated that defenders (central defenders
and fullbacks) from top teams are more involved in
attacking actions than in defensive ones [ 12]; accordingly,
Portuguese newspapers appear to value more offensive
actions than defensive ones in defensive positions.
Similarly, newspapers also highly valued these actions
to other playing positions. For example, according to
our data, forwards would receive a maximal rating
if they scored three (‘Record’) or four (‘A Bola’ and
‘O Jogo’) goals. Goals represented the variable with
the highest impact in forwards’ assessment, which was
also reported regarding central midfielders and wide
midfielders, except in ‘O Jogo’, where assists greatly
impacted wide midfielders’ classifications.
Interestingly, key passes had a smaller impact than
assists, which can be seen as newspapers giving more
importance to how the play was finished than how it
was constructed. For example, according to our data,
if a player passes the ball to a teammate creating
a scoring opportunity, that pass would be highly valued
if the teammate scores. This was also seen in the high
value of assists, especially to wide midfielders and
forwards in a study by Pappalardo et al. [17]. Another
interesting analysis refers to the low valuation given
by newspapers to defensive actions, because defensive
players could be at a disadvantage, as they would
probably have fewer attacking actions than offensive
positions. With this, free-kicks and corner-kicks could
have a higher importance to these positions to obtain
a higher classification.

This study outlines three major practical implications,
regarding the sport protagonists (soccer players), the
media (sport newspapers), and the public (fans). The
subject of this study has huge importance due to the
influence the media exerts on players’ self-confidence
[8, 9]. Starting with players, this study shows that
newspapers increase their ratings with actions related
to goals. For example, if a central midfielder has
a brilliant performance by passing assertiveness,
tackling opponents, and winning duels, newspapers will
probably rate that performance as average if that player
does not assist or score a goal during that match. This
approach provides goalkeepers and especially forwards
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with a greater possibility of receiving higher or lower
ratings. Conversely, missing a clear goal opportunity
can lead newspapers to a poorer individual performance
rating. As such, understanding these classifications
can potentially help players cope with the pressure felt
due to the media influence [6]. Secondly, newspapers
should consider that their ratings influence players’
performance [6] and, therefore, be careful while rating
individual performances. Increasingly, these ratings
could potentially affect the players’ perception of unfair
treatment by newspapers [1]. As previously stated,
aplayer could be distant from goals (own and opposition),
and that should not exclusively jeopardize a high rating.
This is of particular importance for league bottom teams,
where defensive positions are less involved in attacking
actions [12]. It is true that the main objective in soccer is
to score more goals than the opposition, but individual
performances could easily be praised by other actions.
One example of this different approach is the SofaScore
ratings that presented greater rating similarities
between individual positions than it is done by sport
newspapers. Finally, the public perception of individual
performances can also affect players’ support, whether
at the stadium, in the social media or other interactions
[5]. Furthermore, players’ performance contributes to
their daily visibility in the media [22], and considering
that newspapers place greater value to goal situations/
opportunities, goalkeepers and forwards could be
more subject to media coverage [9, 10]. Increasingly,
fans’ expressions on social media can express negative
pressure regarding players’ performance [11], which
has been identified as a psychosocial stressor [19]. With
these findings, fans can better perceive how newspapers
classify players’ performances, which may impact their
perception of players’ importance and contribution to
the game, changing their interaction with players.

Conclusions

Our data show that newspaper ratings relate to each
other and with the SofaScore rating, suggesting that
these evaluations were not as subjective as one may
suspect. Additionally, offensive actions — such as goals,
assists and shots on target — had a high impact in all
positions, while defensive actions, such as tackles and
duels, had a small impact on the overall rating. Finally,
goalkeepers received the highest rating in the three
sports newspapers, while forwards received the lowest
rating in two of the analyzed newspapers.

Birkner and Nélleke [ 1] quoted a professional player who
reported that he read reports to analyze his performance,
highlighting the importance of understanding these
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classifications. Although investigating just one league,
previous comparisons between leagues reported similar
technical performances between the Spanish, English
and French leagues and limited differences between
the Italian and English leagues in dribbles [25].
Future research could compare data with those of
other leagues, especially countries that compete under
similar competitions, such as the Champions League.
Additionally, we did not analyze the match outcome,
because despite sharing a team and a match outcome,
individual performances can substantially differ
between players, which was observed when collecting
the data, but not through statistical analysis.
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Abstract

Introduction. Match-related technical performance is one of
the most important factors for success in modern soccer. Aim
of Study. This study aimed to try to determine which of the
attacking and goal scoring, passing and organizing and defending
variables contributed to the success of the national teams
participating in the Qatar 2022 FIFA World Cup to qualify for
the knockout stage. Material and Methods. The sample consisted
of 48 group stage matches. The data were collected from the
Whoscord website, which is based on the OPTA system. Results.
Results showed that there are statistically significant differences
between qualified and eliminated teams in goal efficiency and
pass accuracy (p < 0.05). However, the effect size was moderate
in variables of goal efficiency (ES = 0.74), pass accuracy (ES =
= 0.78), total passes (ES = 0.69), and short passes (ES = 0.62).
Other variables have small or trivial effect. Conclusions. In
conclusion, goal efficiency, pass accuracy are the important
success factors in stage group of 2022 World Cup. Therefore,
coaches must focus heavily on these variables in their training
in order to succeed in qualifying for the knockout stage in the
upcoming World Cup tournaments.
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Introduction

occer is a multifactorial sport that depends on physical,

technical, tactical, mental, and social affective aspects
[7,29], and external factors such as temperature, humidity,
altitude and field condition [2, 5, 31], as the interaction
of these factors explains performance in soccer [8, 24,
30]. However, it is difficult to determine which factor
has the greatest impact on the success of the team during
matches, similarly as in other team sports [10]. Match-
related technical performance is one of the keys to
success in modern soccer matches [1], it is represented in
various defensive, attacking, passing and organizing skills,
whether with or without the ball, such as shots, passes,
dribbles, tackles, interceptions and offside [15, 20, 25].
Technical performance in soccer matches needs to be
analyzed similarly as other physical and tactical aspects
to identify characteristics, strengths and weaknesses of
players and teams, based on many tracking systems,such
as AMISCO, OPTA, and ProZone [33]. This analysis
helps to determine the number and type of skills and
techniques of each player and each winning and losing
team, and also provides us with indicators that help in
determining the style of play, such as possession or
direct play [14, 19]. That can help coaches to improve
their technical and tactical training and prepare for
matches and tournaments [27].
There are many studies that have analyzed the technical
performance of professional soccer teams, initiated by
a study of Bate [3], who showed that direct play and
access to the attacking third quickly and with the least
back and side passes help create more chances and score
goals in the English third division. Similarly to these
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findings, when analyzing the technical performance of
national teams, Lepschy et al. [19] found that defensive
actionsand direct play are more effective than ball
possession. Collet [6] concluded that ball possession
did not hold significant importance in the success of
teams in the Champions League. Additionally, he noted
that the advantages associated with ball possession
are limited to a specific geographical and competitive
context, primarily benefiting elite teams.

On the contrary, it has been concluded that teams that
rely on possession play and make many successful
passes have a high probability of creating more
shooting opportunities and scoring goals [1, 9, 12, 17,
21]. Kubayi and Larkin [16] found that shots on target,
total passes, accurate passes, medium passes and ball
possession are the most important variables that helped
national teams qualify for the knockout stage during the
2018 World Cup.

The difference in the results of these studies is due
to the development of soccer playing methods and
their difference from one tournament to another [23].
Therefore, studying the technical performance and
success factors of teams in national and international
tournaments is extremely important, as it guides coaches
in tailoring training processes to meet demands of modern
soccer. The main aim of this study was to try to determine
which of the variables of attacking and goal scoring (total
shots, shots on target, shots from open play, shots from
counter attack, goal efficiency, aerial won, dispossessed,
and offside), passing and organizing (possession, total
passes, pass accuracy, short passes, long balls, crosses,
through balls, key passes, and successful dribbles), and
defensive (tackles, interceptions, fouls, clearances, shots
blocked, and total saves) contributed to the success of the

Table 1. Selected match performance indicators

national teams participating in the Qatar 2022 World Cup
to qualify for the knockout stage.

Material and Methods

Sample

The sample consisted of the group stage matches of
the Qatar 2022 FIFA World Cup from November 20
to December 4, as they numbered 48 matches, with an
average of 3 matches for each team. At this stage, the
national teams are divided into 8 groups, with 4 teams
per group. The number of national teams qualified for
the knockout stage were n = 16, and the eliminated
teams were n = 16.

Data and reliability

The data were collected from the Whoscored website
(www.whoscored.com), which specializes in the in-
depth analysis of detailed soccer data. It based on the
OPTA system, which has been used in previous soccer
studies [19, 20, 21, 33], thus being a reliable tracking
system to collect live soccer match statistics (intra-
class correlation coefficients: 0.88-1.00; standardized
typical error: 0.00-0.37) [22]. The study was conducted
following the Helsinki Declaration [32].

Match performance indicators

Twenty three variables were selected to express the
technical performance of the matches, which were chosen
according to the available studies [19, 20, 21, 33], and
they were divided into three groups representing attacking
and goal scoring, passing and organizing, and defending
variables. Table 1 shows the definitions of the variables
chosen in the study as reported in the literature [20, 21, 33].

Groups Variables Definition

Total shots The total number of attempts to score a goal, including both shots on target and shots
off target.
The number of shots that are directed towards the goal and require an intervention to

Shots on target
prevent a goal.

Shots from open play The number of shots taken during regular play, excluding set pieces.
The number of shots taken during a rapid offensive move immediately after a defensive

; Shots from counter attack .
Attacking action.

and goal scoring (a1 efficiency
(goals x 100/total shots)

Aerial won

Dispossessed

Offside
to them.

The ratio of goals scored to total shots taken.

The winning ball in the air by a player after an aerial challenge by two players.

Losing the ball by the player due to an opponent’s tackle or challenge.

The number of times a player is in an offside position at the moment the ball is played
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Passing
and organizing

Possession (%)
Total passes

Pass accuracy (%)

Short passes
Long balls
Crosses

Through balls
Key passes

Successful dribbles

The percentage of time a team controls the ball during a match.
The overall number of passes attempted by a team’s players.

The percentage of passes successfully completed out of the total attempted passes.

The number of passes covering short distances, typically within the midfield or
defensive zones.

The number of passes that cover longer distances, often aiming to change sides or get
the ball to the attackers.

The number of passes from wide areas into the penalty area, typically with the intention
of creating goal-scoring opportunities.

The number of passes played to a teammate who runs into open space behind the
opposing defense.

The number of passes that directly lead to a goal-scoring opportunity for a teammate.

The number of instances where a player successfully advances with the ball while
avoiding challenges from opponents.

The number of challenges made by players to regain possession of the ball from

The number of times a player interrupts an opponent’s pass or intended action, leading

The number of times that players make interventions on the opponent requires a foul to
be awarded to the opposing team according to the arbitration rules.
The number of times players kick or head the ball away from their own goal area to

The number of times players position themselves to block incoming shots from

Tackles opponents.
Interceptions to a change in possession.
Fouls

Defending
Clearances prevent opponents’ attacks.
Shots blocked

opponents.

Total saves .
secures it.

The number of times the goalkeeper prevents the ball from entering the goal and

Statistical analysis

In this study, data were reported as means + standard
deviation (SD). The data were arranged in Microsoft
Excel (Excel 2021, Microsoft, Washington, USA)
before being transferred to SPSS (SPSS 26, IBM,
Armonk, USA) for statistical analysis. Independent
sample t-test was used for between-groups comparison.
The significance level was considered p < 0.05. The
effect size (ES) was used to find out the magnitude of
differences between groups in all variables. ES values
were estimated as described by Hopkins et al. [11],

based on the smallest worthwhile change (SWC) and
the standardized difference in effect size (ES, 90% CI),
as trivial (<0.20), small (0.20-0.59), moderate (0.60-
1.19), large (1.20-2.00), and very large (>2.00).

Results

Table 2 shows differences in match-related technical
performance between the teams qualified for the knockout
stage and the teams eliminated from the group stage
of the 2018 World Cup, with statistically significant
differences between qualified and eliminated teams in

Table 2. Differences in match-related technical performance variables between qualified to the knockout stage and eliminated

teams in 2022 FIFA World Cup

Qualified

Eliminated

Variable (mean + SD) (mean + SD) Sig ES

Variables related to attacking and

goal scoring

Total shots 11.57+3.73 10.70 + 3.98 0.52 0.22 (Small)
Shots on target 4.18 £1.65 349 +1.56 0.23 0.42 (Small)
Shots from open play 8.37+2.46 7.58 +£3.37 0.45 0.26 (Small)
Shots from counter attack 0.36 +0.44 0.32+043 0.81 0.09 (Trivial)
Vol. 30(3) TRENDS IN SPORT SCIENCES 121
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Goal efficiency 13.95+£5.29 9.49 + 6.63 0.04* 0.74 (Moderate)
Aerial won 13.49 +3.67 14.16 £2.25 0.53 0.22 (Small)
Dispossessed 9.00 + 1.63 9.31 £2.63 0.68 0.14 (Trivial)
Offside 1.72 £ 1.11 2.03+1.21 0.46 0.26 (Small)
Variables related to passing and

organizing

Possession (%) 52.13+12.97 47.66 £ 8.43 0.25 0.40 (Small)
Total passes 517.10 £ 155.12 423.74 £ 110.06 0.057 0.69 (Moderate)
Pass accuracy (%) 83.45+5.10 79.70 £ 4.44 0.03* 0.78 (Moderate)
Short passes 470.25 + 158.58 391.00 +£90.42 0.09 0.62 (Moderate)
Long balls 51.68 £9.65 56.81 +7.89 0.11 0.58 (Small)
Crosses 16.56 +5.26 17.37 +4.88 0.65 0.15 (Trivial)
Through balls 1.00 = 1.09 1.31+1.01 0.40 0.29 (Small)
Key passes 8.66 +2.84 7.85+3.13 0.44 0.27 (Small)
Successful dribbles 5.44 +£2.09 5.73+2.53 0.72 0.12 (Trivial)
Variables related to defending

Tackles 15.76 =4.19 16.38 £2.69 0.62 0.17 (Trivial)
Interceptions 7.73 £2.18 8.71 £2.45 0.23 0.42 (Small)
Fouls 11.68 +£2.73 1243 +3.17 0.47 0.25 (Small)
Clearances 17.58 £6.42 18.87+5.78 0.55 0.21 (Small)
Shots blocked 2.68 +1.32 298 +1.44 0.55 0.13 (Trivial)
Total saves 225+147 2.80+1.25 0.26 0.40 (Small)

*p <0.05

goal efficiency (p < 0.05; ES = 0.74) and pass accuracy
(p < 0.05; ES = 0.78). The results also showed that

Eliminated - Qualified

Total saves
Shots blocked
Clearances

—_——
—_————
e — ]
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Key passes
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Shots from counter attack
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Effect size (90% CT)

Figure 1. Effect size of each match-related performance
variable of eliminated and qualified teams
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there are no statistically significant differences between
qualified and eliminated teams in other variables
(p>0.05). Regarding the effect size, total passes (ES =
=0.69) and short passes (ES = 0.62) also have a moderate
effect. Other variables have small or non-significant
effects (Figure 1).

Discussion

The main purpose of the study was to determine
differences in match-related technical performance
between qualified and eliminated teams in the group
stage of the 2022 FIFA World Cup. The results showed
a statistically significant difference between the qualified
and eliminated teams in goal efficiency and pass accuracy,
with the effect size being small or non-significant in
most of the defensive and offensive variables. However,
it was moderate in goal efficiency and in some passing
and organizing variables, represented in pass accuracy,
total passes, and short passes.
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These results differed from previous findings for earlier
editions of the World Cup 2002, 2006 and 2010, where
the winning teams made more shots than the losing or
drawing teams, as well as the number of shots on target
for the winning teams were greater than the drawing
and losing teams [4]. Liu et al. [21] also found that
shots on target, shots from counter attack and shots
from inside penalty area were the keys for winning
teams in 2014 World Cup. Kubayi and Larkin [16]
concluded that qualified teams to the knockout stage
in 2018 World Cup had a greater number of shots on
target and a greater number of set-piece goals than
eliminated teams. Similarly, it was concluded that shots
on target and total attempts are the major predictors
of success in the UEFA Champions League [6, 20].
For another scoring and attacking variable there was
a statistically significant difference between qualified
and eliminated teams in the variable of goal efficiency
in favor of qualified teams. This finding is consistent
with those reported in many previous studies, where
goal efficiency was the most important factor of success
in soccer matches of the first Bundesliga [34], and
a success factor in FIFA World Cup 2014 and 2018 [19].
This indicates that qualified teams to the knockout stage
were more decisive in front of goal than the eliminated
teams despite the similarity in the number of shots,
which confirms that shot quality is more important than
the number of shots.

Goal efficiency is related to several factors represented
in the physical, technical and tactical factors. Rodenas
et al. [26] reported that the power and accuracy of
shooting, positioning, the quality of the teams, set
pieces, possession play, the action that precedes the goal
(passing or assisting), the location of the match (home
or away) and the time of the match are all factors that
can control the goal efficiency. Since the current study
investigated the technical and tactical performance of
the qualified and eliminated teams in the group stage
of the World Cup, it showed a statistically significant
difference in one of the factors affecting goal efficiency,
which is the accuracy of passing. This may indicate
that accurate passes helped teams that qualified for the
knockout stage to finish attacks better, because accurate
passes and assists that reach players in good shooting
positions can help in efficient shooting and goals
[28]. There is another factor that can be an important
factor in goal efficiency for the qualified teams and
not represented in this study, which is the quality of
the players, as the positioning, shooting technique,
anticipation and decision-making are among the most
important characteristics of the decisive players [14, 26].
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For passing and organizing variables, a moderate
effect size was obtained in total passes, short passes
and successful passes, with a significant difference in
the pass accuracy variable (p < 0.05). This is similar
to previous findings in the FIFA World Cup [16, 21],
the UEFA Champions League [33], and the Spanish
Professional Soccer League [17]. This indicates that
passing accuracy and avoiding random play and long
balls are some of the most important success factors in
soccer matches [15, 18].

Although passing variables are related to possession
[1, 15, 16], this study proved that the teams qualified for
the knockout stage made more accurate passes than the
eliminated teams, while possession was close for both
categories. This confirms that ball possession involves
acomplex interplay between strategic choices, defensive
tactics and quality of ball handling [6], rather than being
dependent solely on passing accuracy. In turn, when we
look at the effect of passing accuracy as a single variable
without linking it to possession of the ball, passing
accuracy has a great importance in the success of teams
in soccer, as it helps to create opportunities to score
goals as previously explained. This variable can also
determine the team’s ability to move from the defensive
to offensive stage efficiently [13]. While possession of
the ball remains an essential aspect, the mere quantity of
it may not guarantee success for soccer teams [6].
Regarding defensive variables, performance was close
between the teams that qualified for the knockout stage
and eliminated teams, and this is consistent with what
has been found in the literature [16, 33]. In contrast to
prior results of the FIFA World Cup 2014 and 2018,
defensive variables were the most important factor of
success [19].

The similarity in defensive performance between the
qualified teams and the eliminated teams indicates
a convergence in the level of defensive performance for
both categories, in addition to the remarkable results in
passing, organizing, attacking and scoring goals. The
study demonstrated a similarity in performance across
most variables, with exceptions noted in goal efficiency
and passing accuracy variables. These variables were
identified as crucial technical factors in determining the
teams that progressed to the knockout stage. Therefore,
it can be inferred that both categories of teams exhibited
comparable levels of performance in the variables
studied. This leads us to the limitations of the study,
which did not address all the variables associated with
the technical performance, with the technical aspect
being one part of performance in soccer. It did not look
at other important factors such as the physical, tactical
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and psychological aspects, and some other factors such
as training strategies and players’ injuries [2].

Conclusions

In conclusion, the findings of this study confirm that
significant differences exist between qualified and
eliminated teams in the group stage of the 2022 World
Cup, particularly in terms of goal efficiency and pass
accuracy. Notably, the observed effect size was moderate
for the aforementioned variables, as well as the total
number of passes and the number of short passes.
Therefore, the authors suggest that coaches heavily
emphasize enhancing goal efficiency and passing-
related variables, especially passing precision, during
their technical and tactical training. This emphasis may
help teams to succeed in reaching advanced stages in
the upcoming World Cup tournaments.
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