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The purpose of this narrative review was to evaluate the game patterns variability in team 

sports, that is, how game patterns differ across and within different performance levels. 

We synthesized match analysis-derived knowledge addressing variability in game patterns 

and conceptually organized the findings into an umbrella framework to help researchers 

better situate future investigations and highlight gaps that should be addressed by the 

literature. We structured the study of game pattern variability under five dimensions: (a) 

inter-team variability based on sex/gender; (b) inter-team variability due to competitive 

level; (c) inter-team variability within the same competitive level; (d) inter- and intra-team 

variability due to positional status; and (e) intra-team variability within the same positional 

status. Relevant gender-based differences in game patterns are identified, but researchers 

often publish data on men and women separately, inhibiting more direct comparisons. 

Game pattern variability is present across different competitive levels and, more interes-

tingly, also within the same competitive level, allowing different performance models to 

coexist at the highest levels of competition. There is variability emerging from the different 

positional status of the players, but also intra-team variability within the same positional 

status. Overall, the study of game patterns variability can be divided into (at least) five 

different, but complementary dimensions, each affording valuable knowledge to improve 

coaches’ understanding of the game dynamics.
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INTRODUCTION

Variability is inherent to motor control (Schorer, Baker, Fath, & Jaitner, 2007) and human 

behavior in general (Caballero, Davids, Heller, Wheat, & Moreno, 2019). Consequently, va-

riability is relevant to understanding sports performance (Canossa, Abraldes, Estriga, Fer-

nandes, & Garganta, 2020; Kempton, Sirotic, & Coutts, 2014). Variability has been studied 

in fields as diverse as psychology (Gamaldo, An, Allaire, Kitner-Triolo, & Zonderman, 2012), 

computer science (Inacio, Barbetta, & Dantas, 2017) and sports sciences (Chryssanthopou-

los et al., 2015; Pyne, Trewi, & Hopkins, 2004). In sports sciences, the literature has provided 

different approaches to the study of variability, including but not limited to: (a) variability in 

motor control and parameters of individual actions (Schorer et al., 2007); (b) variability mo-

tivated by, or associated with, the manipulation of task constraints (Caballero et al., 2019); 

(c) inter-team variability in physical performance (Kempton et al., 2014); and (d) variability in 

biomechanical parameters (Canossa et al., 2020). Variability can also be analyzed from the

perspective of emerging game patterns in team sports, which will be the focus of this review,

as it represents a less well explored avenue of research within the topic.

The study of variability is a hot topic in performance analysis (PA) but is not as well 

established in match analysis (MA). MA can provide an important route for extending the 

understanding of variability and its manifestations, providing relevant performance indi-

cators (Gregson, Drust, Atkinson, & Salvo 2010) that will enable coaches to engage with 

more diversified and creative solutions to the competitive demands (Davids, Araújo, Cor-

reia, & Vilar, 2013; Silva et al., 2015). Recognizing the role of variability in game patterns 

means respecting the diversity of individual and collective characteristics that pervade 

sports (Clemente, Couceiro, Martins, Mendes, & Figueiredo, 2015; Nia & Ali Besharat, 

2010). Research in MA has focused on variability in the efficacy of game actions (Caste-

llano & Pic, 2019; Higham, Hopkins, Pyne, & Anson, 2014) and in emergent game patterns 

(Hurst et al., 2016; Laporta, Afonso, & Mesquita, 2018a, 2018b). However, results have 

typically been used to establish general models, providing a skewed view of reality, and 

obfuscating relevant inter-team differences. 

Within the topic of variability in game patterns, MA studies have focused on differences 

between men and women (Costa, Afonso, Brant, & Mesquita, 2012; Lima, Palao, Moreira, 

& Clemente, 2019), different competitive levels (Méndez, Gonçalves, Santos, Ribeiro, & 

Travassos, 2019; Yi, Gómez, Liu, & Sampaio, 2019) and different player positional statu-

ses (Clemente, Sarmento, & Aquino, 2020; Gonçalves, Figueira, Maçãs, & Sampaio, 2014). 

What seems to be lacking is an exploration of variability in collective game patterns wi-

thin the same competitive level, as well as intra-team variability in individual patterns for 

players of the same positional status.

04Variabilidade inter- e intra-equipa 

nos padrões de jogo: Uma revisão narrativa

RESUMO

O objetivo desta revisão narrativa foi avaliar a variabilidade dos padrões de 

jogo nos desportos de equipa, isto é, como os padrões de jogo diferem entre 

e dentro de diferentes níveis de desempenho. Sintetizámos o conhecimento 

derivado da análise de jogo abordando a variabilidade nos padrões de jogo e 

organizámos as suas dimensões num quadro concetual para auxiliar os in-

vestigadores a situar melhor as investigações futuras e a destacar lacunas 

que devem ser abordadas pela literatura. Estruturámos o estudo da variab-

ilidade dos padrões de jogo em cinco dimensões: (a) variabilidade inter-eq-

uipas baseada no sexo/género; (b) variabilidade inter-equipas emergente 

do nível competitivo; (c) variabilidade inter-equipas dentro do mesmo nível 

competitivo; (d) variabilidade inter- e intra-equipa devida ao estatuto posi-

cional; e (e) variabilidade intra-equipa para um mesmo estatuto posicional. 

Foram identificadas diferenças relevantes baseadas no género nos padrões 

de jogo, mas os investigadores frequentemente publicam dados sobre 

homens e mulheres separadamente, inibindo comparações mais diretas. A 

variabilidade dos padrões de jogo está presente em diferentes níveis com-

petitivos e, mais interessante, também dentro do mesmo nível competitivo, 

permitindo que distintos modelos de desempenho coexistam nos mais altos 

níveis de competição. Existe variabilidade derivada do estatuto posicion-

al dos jogadores, mas também dentro do mesmo estatuto posicional. No 

geral, o estudo da variabilidade dos padrões de jogo pode ser dividido em 

(pelo menos) cinco dimensões diferentes, mas complementares, cada uma 

proporcionando conhecimento valioso para melhorar a compreensão dos 

treinadores sobre a dinâmica do jogo.

PALAVRAS-CHAVE: 

Análise da performance. Análise de jogo.

Variabilidade inter-equipa. Variabilidade

intra-equipa. Desportos de equipa.
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04champs, Staes, & Fernandes, 2016) conceals important inter- and intra-team differen-

ces. Some studies have suggested that each team’s game patterns deviate from average 

performances (Gryc et al., 2015; Rabinowitz & Arnett, 2013). We proposed a conceptual 

framework to categorize different types of game patterns variability in team sports (a) 

inter-team variability across sex/gender; (b) inter-team variability across competitive le-

vels; (c) inter-team variability within the same competitive level; (d) inter- and intra-team 

variability due to positional status; and (e) intra-team variability within the same positional 

status (FIGURE 1).

FIGURE 1. Proposed domains of game patterns variability.

MANIFESTATIONS OF VARIABILITY IN GAME PATTERNS

Inter-team variability based on sex/gender

This dimension captures variability in game patterns between men and women. Such di-

fferences have been analyzed in volleyball (Costa et al., 2012; Lima et al., 2019) and in 

rugby (Barkell, Connor, & Cotton, 2016), for example. A first study by Costa et al. (2012) 

analyzed differences between men’s and women’s volleyball in game patterns. Significant 

differences between the sexes were identified for three game actions: type of serve, tem-

po, and type of attack. Specifically, the velocity of the game for women’s was slower than 

for men’s, while men’s were more aggressive in serve and attack, resulting in a longer 

The aim of this review was to explore how game patterns variability in team sports has 

been studied through MA. Specifically, it was intended to establish what categories of 

game patterns variability have been considered, and to organize them into a conceptual 

model with five dimensions.

METHODS

While systematic reviews comprehensively analyze the state of the art, we chose to 

perform a narrative review given the aims to conceptually analyze knowledge of game 

patterns variability in team sports and organize this knowledge in a unified conceptual 

framework. Narrative reviews are valid approaches for overviews of specific conceptual 

approaches to a theme (Sutton, Cherney, & White, 2021) and play an important role in pro-

viding readers with an up-to-date development of the literature on a specific topic (Rother, 

2007). Narrative reviews are theoretically driven and are performed to provide a cohesive 

and organized perspective on a topic, often building useful conceptual models. Narrative 

reviews do not use the detailed methodological descriptions typical of systematic reviews 

(Bettany-Saltikov, 2010), focusing in presenting a conceptual map that helps organizing 

the different dimensions of knowledge under a coherent perspective.

Still, we established some criteria for the searches, which were conducted in September 

2020 and updated in early May of 2021 using Web of Science, Scopus, PubMed and Scie-

lo. Studies using MA were selected to represent the diversity of themes and team sports 

studied in the literature (e.g., inter-team variability due to gender; inter-team variability 

within the same competitive level). The title, abstract or keywords had to contain: (a) “va-

riability” OR “variation” OR “dispersion” (b) AND “differences between male and female” 

OR “comparisons between male and female” OR “differences between men and women” 

OR “comparisons between men and women” OR “competitive level” OR “within level” OR 

“different players” OR “player position” OR “function” OR “within same player”; (c) AND 

“team sports” OR “sport*”. Selection of studies followed a criterion of diversity in terms of 

the dimensions of variability in game patterns being addressed (e.g., intra-team variability 

within the same positional status). This study was approved by the Ethics Committee of 

the Faculty of Sport of the University of Porto (09 2020 CEFADE).

DEVELOPMENT

Studies using MA to assess the game patterns variability in team sports provide valuable 

references for optimizing competitive performance and training processes, but focusing 

on average performances (Gryc, Zahalka, Maly, Mala, & Hrasky, 2015; Martens, Daly, Des-
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04Inter-team variability due to competitive level

Different playing levels (e.g., Olympic vs. regional level, elite vs. sub-elite) are associated 

with different game patterns. In MA, these differences have been investigated in various 

modalities. In football, studies have explored how relational tasks and contextual variables 

influence the game actions and game pattern of teams from different leagues (Méndez et 

al., 2019; Yi et al., 2019). In volleyball (Ramos, Coutinho, Silva, Davids, & Mesquita, 2017b), 

studies have compared the influence of game variables on tactical behaviors in teams com-

peting at elite (Olympic Games) and non-elite (Portuguese Championship) levels.

In football, Méndez et al. (2019) explored the power of task-related and contextual va-

riables to establish differences between teams competing in three elite futsal leagues 

(Portugal, Spain, and Russia). The main findings of this study included: (1) that there were 

differences in attack and counterattack between Portuguese, Spanish and Russian teams; 

(2) that Portuguese and Russian teams used more positional attacks, and fewer counterat-

tacks and set pieces, than Spanish teams; (3) that the same was not true in the analysis of 

winners and losers between leagues; and (4) the number of goals and the 5vs4+GK stra-

tegy were the most powerful variables for predicting winning teams in the three leagues. 

Recently, Yi et al. (2019) aimed to identify the relationship between game variables and 

team match performance. The main findings of this study were that most teams qualified 

for the knockout phase of the 2018 FIFA world cup appeared to have a more stable per-

formance in terms of goals scored, attack and pass, while non-qualified teams showed a 

stable performance in terms of defense.

In volleyball, Ramos et al. (2017b) compared the influence of game status and final 

team ranking on the variability of tactical performance behaviors, in women's volleyball 

teams competing in the Olympic Games (elite level) and Portuguese League (national le-

vel). The main study findings were: (1) there were differences between the players and 

teams at different levels in terms of setting conditions; (2) there were small differences 

between teams at different levels in terms of attack tempo; (3) in the attack zone, the elite 

teams demonstrated a trivial effect; and (4) in block opposition, inter-team differences 

were moderate, with national players showing greater variability in the number of oppo-

nents used in the block.

In terms of methodology, the studies of Méndez et al. (2019) and Yi et al. (2019) used 

specific and credible MA tools for game analysis in their respective modalities. Méndez et 

al. used two tools: Instat® and Astrofutsal®. Because the platforms were different, the 

data were then exported and merged in Microsoft Excel® for analysis. In the study by Yi 

et al. (2019), OPTA software was used to extract important data to study variability in the 

group phase of the Champions League. Finally, Ramos et al. (2017a) used a specific and 

original tool for analysis, and later used Shannon entropy measures to evaluate the uncer-

tainty of an informational variable and quantify its complexity.

transition in women youth volleyball and a predominance of side-out in men youth volley-

ball. A second volleyball study (Lima et al., 2019), which analyzed variability in intra-team 

approaches and patterns based on gender, found that men assumed higher risk in service 

and had higher attack efficacy than women, thus providing evidence of variability between 

the sexes. In this way, gender emerges as a relevant indicator for framing and interpreting 

performance, including game patterns.

A third study, by Barkell et al. (2017), aimed to test whether the game variables associa-

ted with winning in rugby were gender specific. Winning women’s teams used more quick 

lineouts and had less ineffective lineouts than losing women’s teams. Winning men’s teams 

gained more set piece possession from scrums and used more uncontested restarts than 

losing men’s teams. It is important to note that authors often publish separate articles for 

men and women, such as those of Laporta et al. (2018a, 2018b) on the relationships be-

tween game actions and how different game patterns flow emerge in high-level men’s and 

women’s volleyball, thus highlighting differences in the approach to inter-team variability 

based on sex. In such cases, the individual studies do not provide comparisons between 

men and women, but combining the different studies affords interesting comparative data 

on the game patterns variability, if the methods and the competitive levels were similar.

These three studies applied different methodological tools and procedures. Both vol-

leyball studies (Costa et al., 2012; Lima et al., 2019) used the game analysis software 

‘Data Volley’ to collect and analyze data. Descriptive statistics were applied to characte-

rize the occurrence of variables (frequencies and percentages), and multinomial logistic 

regression was then applied to test differences between genders. The study by Barkell 

et al. (2016) in rugby applied an original and research-specific instrument, created in 

Microsoft Excel®, to code game variables on a continuous scale according to the time 

sequence of actions. This allowed all game actions to be recorded, and comparisons to 

be made between genders (Kolmogorov-Smirnov test) and between winning and losing 

teams (Mann Whitney U test).

It is also worth highlighting some limitations of the above studies. First, in Costa et 

al. (2012) other variables should have been considered, such as the timing of the game, 

the quality of the opponents, and contextual variables. Second, the study of Barkell et al. 

(2016) only analyzed the quarter- and semi-finals of the competition, which was a limita-

tion because a greater number of occurrences of the previous stages would give a better 

indication of the differences found between sexes. Finally, the study by Lima et al. (2019) 

was missing an offensive organizational analysis of the teams associated with the outco-

me of the game. The volleyball articles focused overly on complexes I (side-out) and II 

(transition), but the game has seven complexes (Martins, Afonso, Coutinho, Fernandes, & 

Mesquita, 2021) and so a large portion of these game complexes remains underexplored.
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04Inter- and intra-team variability due to positional status

Investigations of inter- and intra-team variability based on positional status address the 

variability in behavioral/functional performance between groups of players that differ in 

function or positions. Studies using MA have explored the various positional statuses within 

the football game (Gonçalves et al., 2014), the positional criteria of the players and their 

game actions (Clemente et al., 2020; Moura, Santana, Vieira, Santiago, & Cunha, 2015) and 

the tactical-technical performance of defenders and midfielders (Liu, Gómez, Gonçalves, & 

Sampaio, 2016). In the study of Gonçalves et al. (2014) patterns between defenders, mi-

dfielders and forwards were analyzed during an 11-a-side football game. Players (defen-

se, midfielders, and forwards) were closer and more coordinated with their own specific 

centroid of position. This coupling effect was stronger in the midfielders and weaker in 

forwards, probably because midfielders control the center of the pitch where most game 

action occurs. In addition, the dynamic positioning of all players was more irregular for 

forwards because of their need to be less predictable when playing. A study by Moura et 

al. (2015) aimed to interpret the organization of football teams during competition via the 

positional variability of players, showing that lateral midfielders and lateral defenders had 

the greatest variability throughout the championship compared to other positions.

Recently, Liu et al. (2016) highlighted that the defenders (central and laterals) of strong 

football teams made more attacking and pass-related actions, and fewer actions and 

events related to defense, than their counterparts from weak teams. Central midfielders 

from strong teams made more passes and organizations related to actions (assist, touch of 

the ball, pass, pass accuracy, through the ball, successful dribbling), but fewer shots, than 

those from low-level teams. Forwards from strong teams were superior to those from 

weak teams in most attack-related actions (assists, shots on target, touches on the ball, 

pass passes, successful dribbles, and increased passing accuracy), probably due to the 

better teams’ attacking opportunities. Recently, Clemente et al. (2020) focused on intra-

-team variability as a function of position in football. Inter-positional differences in the 

pass were identified, becoming a more targeted study on the performance variability of in 

the team's possession. Variability differed from position to position within the team. There 

were intra-team differences, primarily between positions, in the pass, both in the games 

won and lost. These findings indicate competitiveness between teams is directly linked to 

variability and in game actions.

Methodologically, three studies (Gonçalves et al., 2014; Liu et al., 2016; Moura et al., 

2015) used GPS as a game analysis tool. This was used to extract important data for the 

study of variability, information related to centroids and the creation of interfaces, based 

on video and positioning of the player on the pitch. In Clemente et al. (2020), games were 

coded using an original tool created for the study, which was used to extract information 

via the adjacency matrix. Our analysis suggests that this dimension of variability has mos-

In short, research indicates that there is variability emerging from the competitive level. 

Teams differ and across competitive levels, such as between international and national tea-

ms, in each stage of the game. For example, Portuguese and Russian teams use more posi-

tional attacks and fewer counterattacks than Spanish teams (Méndez et al., 2019). Moreover, 

qualified teams tend to perform more steadily (i.e., goals scored, attack and pass), while non-

-qualified teams tend to perform better defensively. It is worth noting some limitations with 

this body of work. Ramos et al. (2017a) and Méndez et al. (2019) highlighted a need for longi-

tudinal studies, while Yi et al. (2019) argued that other situational and task variables needed 

to be considered to better characterize team performance. Differences between competitive 

levels should be considered for all game phases (e.g., transition and counterattack) and ages. 

Inter-team variability within the same competitive level

Inter-team variability within the same competitive level reflects the extent to which teams 

of similar skill and performance differ in features and game patterns. There are numerous 

distinct ways to approach the game within championships where teams are of the same 

competitive level (Garganta, 2009), making it a distinct feature between teams. Such di-

fferentiation can derive from the characteristics and experience of individual players, and 

game model used (Garganta, 2009). For example, while the level of all teams in Basketball’s 

NBA is similar, there are observable differences in game patterns and in the way that teams 

approach the game (Fewell, Armbruster, Ingraham, Petersen, & Waters, 2012). 

To our knowledge, the only study that considered inter-team variability within the same 

competitive level was published by Castelão, Garganta, Afonso and Da Costa (2015) in foo-

tball. The authors investigated differences in the offensive playing patterns of six national 

teams at the same competitive level (Italy, France, Greece, Portugal, Spain, and Germany) 

when competing in the 2006 FIFA World Cup and UEFA Euro 2004 and 2008. To encode the 

sequence of events in the game, the authors used an original and specific spreadsheet in 

Microsoft Excel®. Analyses were performed using two software for data analysis. The stu-

dy found different standards for the offensive sequences of play across teams. For exam-

ple, a primary characteristic of the Greek team was making short offensive actions with 

few passes between their players and seeking to finish quickly, which is consistent with 

an offensive counter-attacking game. In contrast, Italy presented short and inconclusive 

sequences, which characterizes a wide variability of offensive actions, thus hindering and/

or making it impossible to define offensive game patterns for this team. Finally, a predo-

minant characteristic of the Spanish team was longer offensive actions (e.g., passing the 

ball between players and waiting for the emergence of empty spaces and corridors, cau-

sed by the movements of opponents, before finalizing of the shot). A key limitation of this 

work was its lack of analysis of contextual variables in relation to the game marker and 

investigation of defensive aspects. More work is required in the dimension of inter-team 

variability within the same competitive level.
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