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Abstract 

Background:  Match analysis has evolved exponentially over the past decades in team sports resulting in a significant 
number of published systematic reviews and meta-analyses. An umbrella review of the available literature is needed 
to provide an integrated overview of current knowledge and contribute to more robust theoretical explanations of 
team performance.

Methods:  The Web of Science (all databases), PubMed, Cochrane Library (Cochrane Database of Systematic Reviews), 
Scopus, and SPORTDiscus databases were searched for relevant publications prior to 19 February 2021. Appraisal of 
the methodological quality of included articles was undertaken using the tool for Assessing the Methodological Qual-
ity of Systematic Reviews (AMSTAR-2). Twenty-four studies were reviewed that met the following criteria: (1) contained 
relevant data from match analyses in team ball sports; (2) were defined as systematic reviews or/and meta-analyses; 
and (3) were written in the English language.

Results:  The overall methodological quality of the 24 included reviews, obtained through the AMSTAR-2, revealed 
very low confidence ratings (Critically Low, n = 12) for the results of most systematic reviews of match analyses in 
team ball sports. Additionally, the results showed that research is focused mainly on four levels of analysis: (1) dyadic 
(microlevel); (2) individual (molecular level; predominant); (3) group (mesolevel), and (4) team dynamics (macrolevel). 
These levels of analysis included tactical, technical, physical, and psychosocial variables. Team performance was con-
textualized at two levels, with reference to: (1) match context (e.g. match status, match location, match period, quality 
of opposition) and (2) sociodemographic and environmental constraints (sex, age groups, competitive level, altitude, 
temperature, pitch surface).

Conclusions:  The evolution of methods for match analysis in team ball sports indicates that: (1) an individual-level 
performance analysis was predominant; (2) the focus on intermediate levels of analysis, observing performance in 
dyadic and group interactions, has received less attention from researchers; (3) neglected areas of research include 
psychosocial aspects of team sports and women’s performance; and (4) analyses of match contexts need greater 
depth.

Registration: The protocol was registered in the International Platform of Registered Systematic Review and Meta-Anal-
ysis Protocols with the number 202080067 and the DOI number https://​doi.​org/​10.​37766/​inpla​sy2020.​8.​0067.
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Key Points

1.	 Although previous reviews have focused on team 
sports, player-level analyses of team performance 
remain dominant. The majority of reviews, which 
focus on the tactical dimension of performance, have 
reported outcomes related to group dynamics.

2.	 Future studies need to adopt more integrated and 
holistic analyses of team sports performance (i.e. by 
considering physical, technical, tactical, and psycho-
social aspects) to bridge the gap between theory and 
practice.

3.	 Finally, research on how these four different levels 
of performance might interact is needed; such work 
requires a transdisciplinary framework, such as eco-
logical dynamics, to interpret outcomes.

Introduction
The impact of and interest in performance analysis in 
team sports, as a methodological approach to promote 
athlete development and preparation, have increased 
over the years. The first significant insights in this area 
of sports science were probably provided by Evers and 
Fullerton [1], who published “Touching Second: The Sci-
ence of Baseball”. They developed their own ideographic 
notation system and demonstrated the early performance 
notation of baseball in the late nineteenth century. Nev-
ertheless, scientific studies, including performance analy-
sis, remained dormant until match analysis in team ball 
sports started to draw considerable attention in the 1980s 
and 1990s. Increasing scientific and technical research 
on match analysis has coincided with the creation of 
international scientific societies and specialized scien-
tific journals, the constitution of autonomous research 
departments in higher education institutions worldwide, 
and the organization of scientific events meetings dedi-
cated to enhancing methodological and statistical knowl-
edge in this subdiscipline [2].

Performance analysis has evolved from providing 
statistics-based activity profiles of players during com-
petitive matches to analyses of the frequency counts 
of technical actions [3]. Recently, researchers have 
focused on analysing tactical behaviours (i.e. individ-
ual or group, goal-directed, behavioural combinations) 
in various competitive contexts [3]. This body of work 
has constituted a significant investigation of team ball 
sports focusing on the performance of actions during 

games. Such work is intended to detect regular struc-
tures (patterns of play) with different contextual con-
straints applied (see González-Víllora et  al. [4] for 
information concerning different tactical analysis tools 
in team sports). Additionally, the proliferation of tech-
nological systems (e.g. global positioning system [GPS], 
Prozone—STATS, OPTA) to collect performance data 
has led to an exponential development in this area of 
research [5] and an increased sophistication of data 
analysis techniques.

Understanding how individual and subgroup or team 
behaviours emerge during interactions represents a 
fundamental issue for performance analytics in sports 
sciences [6]. Match analysis is intended to provide a 
theoretical understanding of collective and individual 
human behaviours as they emerge under varying con-
straints within competitive performance contexts. 
For example, Araújo and Bourbousson [6] discussed 
the strengths, weaknesses, and implications of three 
theoretical perspectives (social-cognitive, enactive, 
and ecological dynamics) on coordination in group 
behaviours. Considering the extraordinary complex-
ity of human group behaviours and how little is known 
about them, they argued for explanatory pluralism in 
(social) psychology. In other words, they proposed that 
theoretically informed research would generate more 
precise definitions of specific hypotheses. They also 
discussed the need to clarify the intricacies of group 
behaviours in terms of emergent dynamics, intention-
ality, coordination, and adaptation. For example, the 
systems-oriented theory of synergy formation in teams 
[7] indicates that four properties are linked to success-
ful performance: dimensional compression, recipro-
cal compensation, division of labour or interpersonal 
linkages, and system degeneracy. Research considering 
how these properties should be recorded, seeking other 
properties, and exploring how they interact with each 
other would enhance explanations for group behaviour.

Moreover, theoretically informed performance analy-
sis research could explain the connections between the 
individuals, subgroups, and the entire social system 
developed in team sports competition [8]. For example, 
some theories of team synergy formation focus on the 
interactive, systemic relationship that emerges between 
each individual and a performance environment. In this 
way, such theories aim to explain how each individ-
ual contributes to group and team behaviours as cap-
tured by system properties such as division of labour. 
In contrast, research on performance analysis tends to 
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examine the role of technological advancements, thus 
facilitating inductive research. This claim is exempli-
fied by the emphasis on big data and artificial intelli-
gence [9] in sports performance, as data are mined to 
reveal hidden patterns and structures. However, such 
inductive approaches would benefit from a link with 
theoretically informed approaches to collective human 
behaviours to investigate the performance–environ-
ment relationship [10].

Many empirical studies and systematic reviews have 
been published in this scientific area, and the number 
of such publications has increased exponentially in the 
last few years. Therefore, it is important to undertake 
umbrella reviews to (1) inform researchers about the evo-
lution of knowledge on performance analysis across dif-
ferent team ball sports; (2) describe new techniques for 
gathering information about team ball play; and (3) pro-
vide a theoretical conceptualization of key findings and 
observations to continue to update a conceptual basis for 
performance analysis in team ball sports [11, 12].

The aim of the present paper is threefold: (1) to sys-
tematically examine available systematic reviews and 
meta-analyses on match analysis in team ball sports; (2) 
to evaluate the quality, strengths, and limitations of peer-
reviewed, published evidence; and (3) to identify cur-
rent gaps in the literature that can be addressed in future 
research.

Methods
An umbrella review of systematic reviews and meta-
analyses was conducted according to Preferred Report-
ing Items for Systematic Reviews and Meta-analysis 
(PRISMA) guidelines [13, 14].

Registration and Protocol
The protocol was registered in the International Platform 
of Registered Systematic Review and Meta-Analysis Pro-
tocols with the number 202080067 and the DOI number 
https://​doi.​org/​10.​37766/​inpla​sy2020.​8.​0067.

Search Strategy: Databases and Inclusion Criteria
In the first phase of a systematic process, the Web of 
Science (all databases), PubMed, Cochrane library 
(Cochrane Database of Systematic Reviews), Scopus 
and SPORTDiscus databases were searched for relevant 
publications prior to 19 February 2021. The following 
search terms were included in Boolean search strategies: 
(“match analysis” OR “performance analysis” OR “nota-
tional analysis” OR “game analysis” OR “tactical analysis” 
OR “patterns of play”) AND (“team sport*” OR football 
OR soccer OR futsal OR handball OR volleyball OR bas-
ketball OR hockey OR rugby OR cricket OR “water polo” 
OR lacrosse OR softball OR korfball) AND (review OR 

meta-analysis). Next, reference lists in the studies recov-
ered were hand searched to identify potentially eligible 
studies not captured by electronic searches. Finally, an 
external expert was contacted to verify the final list of ref-
erences included in the umbrella review to identify spe-
cific studies that were not detected through our research.

The publications included in the first search round met 
the following predefined inclusion and exclusion criteria: 
(1) contained relevant data concerning match analysis 
in male and female team ball sports; (2) were systematic 
reviews or/and meta-analyses; and (3) were written in 
the English language. Studies were excluded if they (1) 
included data from other sports; (2) did not contain any 
relevant data on match analysis in team ball sports; (3) 
were written in a language other than English; and (4) 
were empirical studies or narrative reviews. The option 
for the English language was included because major, 
established journals are all published in English.

Two reviewers (HS and FC) independently screened 
the title, abstract, and reference list of each study to 
locate potentially relevant studies and reviewed the full 
version of the included papers in detail to identify articles 
that met the selection criteria. A third external reviewer 
(JA) was consulted to resolve any discrepancies regarding 
the selection process.

Quality of the Studies and Extraction of Data
The methodological quality of the included articles was 
evaluated using the Assessing the Methodological Qual-
ity of Systematic Reviews (AMSTAR-2) tool [15], which 
consists of 16 items. The quality of each eligible article 
was independently analysed by two researchers (HS, FC). 
Both researchers had experience in conducting system-
atic reviews and meta-analyses and using AMSTAR-2. 
Whenever a disagreement arose between the two 
researchers’ evaluations, a consensus was reached either 
by discussion or with the help of a third reviewer (see 
Additional file 1: Table S1). Interrater (Kappa) agreement 
ranged from 0.53 (weak) to 1.00 (almost perfect), as sug-
gested by McHugh [16].

Overall confidence in the results of each system-
atic reviews was defined by the AMSTAR-2 tool and 
expressed as follows: (1) “High”—zero or one noncriti-
cal weakness: the systematic review provides an accurate 
and comprehensive summary of the results; (2) “Moder-
ate”—more than one noncritical weakness but no critical 
flaws: the systematic review provides an accurate sum-
mary of the results; (3) “Low”—one critical flaw, with or 
without noncritical weaknesses: the systematic review 
may not provide an accurate and comprehensive sum-
mary of the results; or (4) “Critically low”—more than 
one critical flaw, with or without noncritical weaknesses: 
the review should not be relied on to provide an accurate 
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and comprehensive summary of the results. The origi-
nal critical domains that can critically affect the validity 
of a review and its conclusions, as proposed by Shea and 
Reeves [15], were considered in this review.

Data were extracted by two investigators (FC and JA) 
and checked by a third investigator (HS). A template for 
data extraction was developed. For each included study, 
the following items were extracted: citation details, pur-
pose of the study and context of analysis, type of analysis, 
match context, individual and environmental constraints, 
and main study outcomes. Because the data were 
descriptively reported in this study, no statistical analyses 
were undertaken.

Results
Search, Selection, and Inclusion of Publications
A total of 1342 references were identified in the data-
bases, and 2 additional references were identified 
through other sources. These data were then exported to 
reference manager software (EndNoteTM X9, Clarivate 
Analytics, Philadelphia, PA, USA). Any duplicates (247 
references) were eliminated either automatically or man-
ually. The remaining 1097 articles were then screened for 
relevance based on their title and abstract, resulting in 
1029 studies being eliminated from the database. The full 
text of the remaining 68 articles was examined in more 
detail; 44 were rejected because they did not meet the 

inclusion criteria. At the end of the screening procedure, 
24 articles were selected for in-depth reading and analysis 
(Fig. 1). The main factor for study exclusion (n = 40) was 
the lack of relevance to the research topic of this umbrella 
review. Other studies were excluded because they were 
narrative reviews (n = 3) or were written in languages 
other than English (n = 1). Of the 24 papers included in 
this umbrella review, 21 were systematic reviews, and 3 
were meta-analyses. The chronological analysis of the 
articles considered in this review evidenced the recent 
developments in this area of research, highlighting that 
77% of the studies were published within the last 2 years 
(i.e. from years 2019 to 2020), and the oldest systematic 
reviews were published 6 years ago.

Quality of the Studies
The overall methodological quality of the 24 included 
papers is summarized in Table 1. Based on the rating of 
overall confidence obtained using AMSTAR-2 [15], the 
overall confidence in the results of 12 (50%) reviews was 
rated as “Critically low”. Additionally, the confidence in 
eight reviews was “Low” (33.3%), and the confidence in 
three articles was “Moderate” (12.5%). Only one of the 24 
reviews (4.2%) was rated as “High”. Our analysis revealed 
very low confidence in the results of most systematic 
reviews of match analysis in team ball sports, based on 
the AMSTAR-2 quality rating criteria. These results 

Fig. 1  Flow chart of the procedures used for the article search
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are similar to those found in other research areas [17]. 
For this reason and because match analysis is a recent 
sports sciences research topic, we did not exclude any 
of the studies from further analysis based on the quality 
assessment. One of the advantages of this study is that 
it proposes research solutions that allow investigators to 
increase the quality of systematic reviews and meta-anal-
yses on match analysis.

Of note, all included studies were conducted after the 
PRISMA statement was published in 2009 [13]. One pos-
sible reason for this low level of confidence is the lack 
of protocol registration in most of the analysed articles 
(88%). Even though PROSPERO does not accept records 

of protocols that do not include health-related outcomes, 
researchers in this scientific area have other platforms 
(e.g. Campbell, Cochrane, Inplasy, Open Science Frame-
work) on which they can register their protocols before 
starting their reviews.

Additionally, only three reviews explained their selec-
tion of the study designs for inclusion in the review. The 
authors also commonly failed to perform study selection 
(33%) and data extraction in duplicate (54%). Approxi-
mately 33% of the included papers did not use a satis-
factory technique for assessing the risk of bias (RoB) of 
individual studies included in the review. Several tools 
have been developed over the past few years to assess this 

Table 1  AMSTAR 2 assessment of each included systematic review

PY—Partial Yes; No MA—No Meta-analysis; Description of AMSTAR-2 Items: 1—Did the research questions and inclusion criteria for the review include the 
components of PICO?; 2—Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review 
and did the report justify any significant deviations from the protocol?; 3—Did the review authors explain their selection of the study designs for inclusion in the 
review?; 4—Did the review authors use a comprehensive literature search strategy?; 5—Did the review authors perform study selection in duplicate?; 6—Did the 
review authors perform data extraction in duplicate?; 7—Did the review authors provide a list of excluded studies and justify the exclusions?; 8—Did the review 
authors describe the included studies in adequate detail?; 9—Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual 
studies that were included in the review?; 10—Did the review authors report on the sources of funding for the studies included in the review?; 11—If meta-analysis 
was performed did the review authors use appropriate methods for statistical combination of results?; 12—If meta-analysis was performed, did the review authors 
assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence synthesis?; 13—Did the review authors account for RoB 
in individual studies when interpreting/discussing the results of the review?; and 14—Did the review authors provide a satisfactory explanation for, and discussion 
of, any heterogeneity observed in the results of the review?; 15—If they performed quantitative synthesis did the review authors carry out an adequate investigation 
of publication bias (small study bias) and discuss its likely impact on the results of the review?; 16—Did the review authors report any potential sources of conflict of 
interest, including any funding they received for conducting the review?

Study AMSTAR 2—ITEMS Overall items

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Courel-Ibáñez et al. [18] Yes No No Yes Yes No No PY No No No MA No MA No No No MA Yes Critically low

Maimón et al. [19] Yes No No Yes No No No Yes No No No MA No MA No No No MA Yes Critically low

Reina et al. [20] Yes No No Yes No No Yes PY PY No No MA No MA No No No MA Yes Critically low

Medeiros et al. [21] Yes No Yes Yes No No No PY No No No MA No MA No No No MA Yes Critically low

Bujalance-Moreno et al. [22] Yes No Yes Yes Yes No No PY PY No No MA No MA Yes No No MA Yes Critically low

Clemente and Sarmento [23] Yes No No Yes Yes Yes Yes PY PY No No MA No MA Yes No No MA Yes Low

Clemente et al. [24] Yes No No Yes Yes Yes Yes PY PY No No MA No MA Yes No No MA Yes Low

Field et al. [25] Yes No No Yes Yes Yes Yes PY PY Yes No MA No MA Yes No No MA Yes Low

Goes et al.[26] Yes No No Yes No No Yes PY No No No MA No MA No No No MA Yes Critically low

Low et al. [3] Yes No No No Yes Yes Yes PY PY No No MA No MA Yes Yes No MA Yes Critically low

Sarmento et al. [27] Yes No No No No No No PY No No No MA No MA Yes No No MA Yes Critically low

Sarmento et al. [28] Yes No No Yes Yes Yes Yes PY PY No No MA No MA Yes Yes No MA Yes Low

Sarmento et al. [5] Yes No No Yes Yes Yes Yes PY PY No No MA No MA Yes Yes No MA Yes Low

Vieira et al. [29] Yes Yes No Yes Yes Yes Yes PY PY No No MA No MA Yes No No MA Yes Moderate

Agras et al. [30] Yes No No Yes No No No PY No No No MA No MA No No No MA No Critically low

Rico-González et al. [31] Yes No No Yes Yes No Yes PY PY No No MA No MA Yes No No MA Yes Low

Ferrari et al. [32] Yes No No Yes Yes Yes Yes PY PY No No MA No MA Yes No No MA Yes Low

Ferraz et al. [33] Yes No No Yes Yes Yes Yes PY PY No No MA No MA Yes No No MA Yes Low

Colomer et al. [34] Yes No No No No No Yes PY No No No MA No MA No No No MA Yes Critically low

Glassbrook et al. [35] Yes Yes No Yes Yes No Yes Yes PY No Yes Yes Yes Yes Yes Yes Moderate

Hausler et al.[36] Yes No No Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate

Silva et al. [37] Yes No No Yes Yes No Yes PY No No No MA No MA Yes No No MA No Critically low

Harper et al. [38] Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes High

Fernández-Espínola et al. [39] Yes No No Yes Yes No Yes PY PY No No MA No MA No No No MA Yes Critically low
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aspect of such articles beyond “traditional” tools dedi-
cated to studies related exclusively to health outcomes 
analyses. In this sense, authors studying match analysis 
can use these available tools to analyse the RoB of stud-
ies and discuss the results of their reviews. Our study 
highlights the need to improve the quality of systematic 
reviews in the field of performance analysis in sports.

Qualitative Synthesis
The selected systematic reviews mentioned no criteria 
limiting the type of experimental design adopted by the 
investigations. The number of studies included in these 
reviews ranged from 11 [25] to 79 [30] (Table  2). There 
is a clear predominance of cross-sectional observational 
studies; thus, longitudinal studies are warranted. Further-
more, randomized trials and randomized controlled tri-
als are lacking in cross-sectional studies. Finally, only 14 
of the 24 systematic reviews assessed the research quality 
and/or RoB [3, 5, 20, 22–25, 28, 29, 33, 35, 36, 38, 39], 
which concurs with the previous evaluation of the quality 
of studies through AMSTAR.

Demographic Analysis of Studies
There is a clear overrepresentation of studies with male 
participants. Of the 24 included systematic reviews, 15 
(62.5%) exclusively analysed research on male athletes. 
Only one review (4.5%) focused exclusively on female 
athletes [20]. Another review did not report the partici-
pants’ sex [26]. Of the remaining seven reviews (29.2%), 
only one presented a balanced inclusion of studies on 
men and women [21], while the other six studies were 
disproportionately represented by male participants 
[3, 18, 19, 30, 37, 39]. Considering the main participant 
populations in the studies, seven reviews (29.2%) [21, 25, 
32, 34, 35, 37, 38] exclusively focused on adults and 15 
(62.5%) had no age restrictions and, thus, included both 
youth and adult athletes [3, 5, 18–20, 22–24, 26–28, 30, 
31, 33, 36]. Reviews by Fernández-Espínola et al. [39] and 
Vieira et al. [29] focused exclusively on young players.

Furthermore, football (soccer) is overrepresented 
among the team sports sampled, as 10 systematic reviews 
(41.7%) exclusively focused on this sport [3, 5, 22–29]. 
Three systematic reviews focused on rugby codes, one 
focused on rugby union [34], and two focused on rugby 
league [35, 36]. Three systematic reviews investigated 
basketball [18–20], and another two were conducted on 
futsal [30, 31]. Handball [32], rink hockey [33], beach 
volleyball [21], and indoor volleyball [37] were each the 
focus of one review. Two systematic reviews analysed 
multiple sports. Fernández-Espínola et  al.’s review [39] 
mostly included articles on football but also included 
some on basketball, hockey, handball, and rugby. Harper 

et al.’s [38] review included studies on American football, 
Australian Rules football, hockey, rugby league, rugby 
union, rugby sevens, and football. In terms of game for-
mat, five (20.8%) exclusively analysed performance in 
small-sided games [22–24, 28, 39], two analysed both 
small-sided and full-sided games [3, 31], and the remain-
ing 17 (70.8%) exclusively analysed full-sided matches.

The ecological dynamics theoretical framework argues 
that the dynamic performer–environment relationships 
are the most relevant scale for understanding behaviour 
[40]. Skill acquisition and expert performance in sports 
should consider both the macro- and microstructure of 
practice [41]. Interestingly, despite focusing on team 
sports, 23 of the 24 systematic reviews (95.8%) reported 
findings at the molecular (i.e. individual) level of analy-
sis, with the exception of the review by Goes et al. [26]. 
In comparison, only 13 (54.2%) reviews provided analyses 
at the macrolevel (i.e. team) [3, 5, 18, 19, 21, 26, 30–34, 
37, 39]. The mesolevel of analysis (i.e. subgroup) was 
reported in only nine reviews [3, 5, 18, 24, 26, 28, 30, 31, 
39]. A microlevel (i.e. dyadic) analysis was performed in 
only three reviews [5, 18, 24]. Only two reviews included 
all four levels (i.e. from molecular to macro) of analysis 
[5, 18] (Fig. 2).

With respect to the dimensions of analysis, tactical 
aspects of performance were analysed in 15 reviews, 
technical aspects were reviewed in 14 reviews, physi-
cal factors were considered in 15 reviews, and only one 
review presented data on psychosocial variables [19]. 
Ten of the 24 reviews (41.7%) provided unidimensional 
analyses rather than multidimensional perspectives on 
performance. Among the reviews that carried out uni-
dimensional analyses, four reviews analysed only the 
physiological aspects of performance [29, 35, 36, 38], five 
reviews focused exclusively on tactical dimensions [3, 
24, 26, 31, 34], and one focused solely on the technical 
(including biomechanical) dimension [23].

Overall, in the selected papers, contextual factors could 
have been further explored. The mediation of match 
period on performance behaviours was by far the most 
commonly reported contextual factor, as it was addressed 
by 11 of the 24 reviews (45.8%) [5, 18, 25–27, 29, 30, 32, 
34, 36, 38]. Match location was analysed in five reviews 
[5, 18, 27, 32, 34]. The effects of match status were 
reported in four reviews, corresponding to 16.7% of the 
sample [5, 27, 32, 33]. Quality of opposition was consid-
ered in only two reviews [27, 34]. However, Colomer et al. 
[34] calculated that < 20% of the papers they reviewed 
analysed performance according to the quality of opposi-
tion. Finally, 11 of the 24 reviews (45.8%) made no ref-
erence to performance analysis according to any of these 
contextual factors [19–24, 28, 35, 39].
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 m
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: p
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 b
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 d
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 d
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l d
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 b
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l d
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 c
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 c
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 d
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 p
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 m
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 p
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 m
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e 
fa

ct
or

s 
in

flu
en

ci
ng

 it
s 

le
ar

ni
ng

 a
nd

 
pe

rf
or

m
an

ce
Ty

pe
 o

f p
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: p
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l d
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: f
or

m
al

 m
at

ch
es

, s
m

al
l-s

id
ed

 g
am

es
 a

nd
 tr

ai
ni

ng
 d

ril
ls

An
al

ys
es

: d
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 c
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: f
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, b
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 d
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, d
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 p
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 d
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 p
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 p
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 c
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 c
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 d
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 c

on
te

xt
: u

nr
ep

or
te

d

Re
in

a 
et

 a
l. 

[2
0]

Sp
or

t(
s)

: B
as

ke
tb

al
l

M
ai

n 
go

al
: A

na
ly

se
 th
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at
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f p
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: p
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: d
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at
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 c
om

pa
ra

tiv
el

y 
lit

tle
 re

se
ar

ch
 o

n 
ag

e 
gr

ou
ps

, e
sp

ec
ia

lly
 b
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t r
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 c
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 c
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 b
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 b
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 p
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l d
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 p
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 m
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r p
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 c
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 c
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 d
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/b
io

m
ec

ha
ni

ca
l

M
ai

n 
fin

di
ng

s: 
pa

ss
, r

ec
ei

ve
s, 

tu
rn

, d
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r f
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r p
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 c
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r o
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f c
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 d
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f t
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Discussion
This umbrella review of systematic reviews and meta-
analyses on performance analysis in team ball sports was 
conducted to identify current gaps in the literature and 
make suggestions for future research.

Reviews focused on football represented ~ 41.7% of the 
sample of studies (n = 10), making it the most commonly 
reviewed sport. Football was also represented in the two 
multisports reviews [38, 39], meaning it was studied 
to some extent in 50% of the reviews. Three systematic 
reviews focused on rugby codes, three focused on bas-
ketball, and two focused on futsal. Rink hockey, handball, 
beach volleyball, and indoor volleyball were represented 
by one review each. No systematic review has been 
undertaken for the performance analysis of water polo, 
ice hockey, or other team sports.

Football is perhaps the most popular sport in the world, 
and its dominance in performance analysis research 
appears to reflect that. A quick search of Scopus on 6 
August 2020 for articles with “football” in the title pro-
vided 11,383 documents. This number is much higher 
than corresponding values for searches of basketball 
(4540), volleyball (2110), handball (1299), and water polo 
(351). On a deeper level, however, sport sciences may be 
feeding football’s popularity and generating a positive 
feedback loop at the expense of the other team sports.

Type of Studies
Only five of the selected reviews explained specific 
limitations concerning the inclusion criteria related 
to study designs [21, 34–37]. The main methodo-
logical core of the included studies was observational 
analytics. Some of the original studies included in the 
systematic reviews presented new measures or spe-
cific contexts for testing. However, overall, the studies 
tended to identify a small number of events or matches 
in specific tactical analyses, which is reported as a limi-
tation in some of the reviews [3, 24, 31]. Often, stud-
ies  of tactical analysis are centred on cross-sectional 
designs [21, 24, 26, 28, 31], although some analyses 
of cohorts have used longitudinal approaches. On the 
other hand, studies dedicated to physical performance 
demands often present outcomes that are repeated 
between experiments, with these changes focusing 
heavily on the research question [25, 29, 36, 38].

Future studies should use longitudinal approaches 
and, if possible, experimental designs; that is, they 
should employ controlled interventions to identify 
changes in specific technical, tactical, and physi-
cal parameters. This methodological change would 
increase the range of study designs and use some of the 
performance outcomes in pre/posttest designs.

Fig. 2  Scopes of talent identification and development
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All the systematic reviews and meta-analyses included 
in the present study have considered descriptive and 
comparative analyses, and several have also addressed 
predictive analysis [3, 18–21, 26, 27, 29, 32, 34–39]. How-
ever, since these studies were cross-sectional, statistical 
outcomes may not be predictive; they may have merely 
reflected the idiosyncrasies of the specific samples stud-
ied at those specific moments.

Of the reviews included in this umbrella analysis, only 
three performed meta-analyses [35, 36, 38], all of which 
were related to physical performance demands. Even 
though meta-analyses serve simply as supplements to 
comprehensive systematic reviews, this trend reveals 
the lack of research questions that may be investigated 
using meta-analysis techniques. This matter needs to be 
considered in future studies. In the future, researchers 
can consider defining clearer research questions seeking 
to respond to more specific and phenomenon-related 
objectives. Doing so could provide more evidence and 
possibilities for synthesis in future reviews and meta-
analyses. Additionally, researchers dedicated to this study 
approach in team sports need to clearly differentiate 
between systematic reviews, narrative reviews, and inte-
grative reviews.

Level of Analysis
In our study, four levels of analysis were considered 
regarding game events: (1) macrolevel (i.e. the team); (2) 
mesolevel (group); (3) microlevel (dyads), and (4) molec-
ular level (individual). One logical expectation is that 
most of the analyses would be focused on the team level 
of analysis (i.e. they dissect the emergence of collective 
game patterns and synergies). In reality, only 54.2% of the 
reviews devoted some attention to this macrolevel. Sport 
scientists and data analysts have emphasized the need for 
systemic, holistic analyses that consider team sports as 
a whole entity and explore the interactions between the 
parts, actively promoting a debate that could redefine 
training methodology and theory [42–45] and have sig-
nificant implications for sports pedagogy [46–48].

All levels of analysis potentially provide relevant infor-
mation, as the whole-part interactions are bidirectional 
[49]. However, systematic reviews in team sports lack 
sufficient analyses at the macrolevel of performance. 
While nine reviews reported on group dynamics and 
three presented dyadic interactions, the molecular (i.e. 
individual) level of analysis was clearly predominant, as it 
was present in 95.8% of the reviews. The excessive focus 
at the molecular level, coupled with the reduced atten-
tion given to contextual factors (as will be explored fur-
ther in the discussion), creates a bias in analyses of team 
sports dynamics that excessively favours the parts of the 
team (subgroups), without considering their interactions.

A dynamic systems approach suggests that there are 
bidirectional links between two levels (i.e. the macrolevel 
influences the microlevel and vice versa) [50]. However, 
some theoretical questions must be addressed before bet-
ter research designs are implemented. Such questions 
include the following: (1) “What specific mechanisms 
mediate the interactions between the micro and macro 
levels of performance, and how do they vary depending 
on the stability of the macro level?”; (2) “What mediating 
effects do the dyadic and group levels have on the inter-
action between the micro and macro levels?”; (3) “How 
effective are interventions aiming to improve the inter-
action between the micro and macro levels?”; and (4) 
“What effects do such interventions have on the dyadic 
and group levels of performance?”.

Intermediate levels, such as dyadic and subgroup anal-
yses, have received even less attention. Furthermore, the 
psychosocial aspects of performance in team sports and 
the performance behaviours of female participants were 
largely neglected in the included systematic reviews and 
meta-analyses. Match context (i.e. match period, loca-
tion and status, and the quality of the opposition) and its 
effects on performance are still not well understood, as 
they are not often considered in previous research.

Future research on team sports should devote increased 
attention to the macrolevel factors to establish which 
factors vary and which remain relatively stable across 
matches. Such research could help to further establish 
key patterns and fluctuations in behaviour and perfor-
mance. As mentioned previously, it could be meaningful 
to analyse the performance of each team separately. If the 
range of behaviours shown by a team is too narrow, the 
team might lack adaptability; if the range is too broad, 
perhaps the team lacks coherence and stability. Coaches 
could adjust their game models based on these ranges 
and update the frameworks used to guide the design of 
practice programmes, thereby more closely aligning play-
ers’ intentions with their behaviours. To date, studies 
focused on the macrolevel have tended to use pooled val-
ues (i.e. by aggregating data from several teams; see [51, 
52] for exceptions). These two studies [51, 52] focused on 
the macrolevel while considering interteam variability in 
gameplay patterns, indicating issues for future studies to 
address and their applications.

Dimension of Analysis
Most of the selected reviews integrated more than one 
dimension of performance in their analyses. Naturally, 
due to the nature of the research question, some of the 
reviews exclusively focused on specific topics related to 
physical or physiological demands [29, 35, 36, 38], tacti-
cal dimensions [24, 26, 34], or technical or biomechani-
cal dimensions [23]. Studies that analysed more than 
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one dimension lacked sufficient evidence to establish 
relationships between dimensions within the same per-
formance event. This topic clearly requires further explo-
ration in future research. Using position-based measures 
could combine the strengths of notational analyses that 
traditionally focus on outcomes, while position-based 
information can provide further information about a 
collective organization by focusing on the processes 
conducted until the outcome is reached. For example, 
position data can enhance the recognition of collective 
patterns (either in defensive or attacking moments) and 
characterize team dynamics before critical events that 
are traditionally classified by notational analysis (e.g. 
goal-scoring opportunities). The few examples of such 
combinations included a study that combined tactical 
network analysis and physical demands to explore the 
relationships between both [53] and a study that inte-
grated position-data measures with physical demands 
[54]. Future reviews could focus on establishing links 
between dimensions based on such examples of inte-
grated analytic approaches.

Small‑Sided Games Versus Formal Matches
Physiological or physical, technical, and tactical measures 
are often considered when examining training sessions 
and competitive matches. Across the reviewed studies, 
small-sided games were the main type of training design 
considered in match analyses [3, 22–24, 28, 31, 39]. Some 
reviews on small-sided games exclusively focused on the 
tactical dimension [3, 24, 31], physical dimension [22], 
and technical dimension [23]. The two remaining reviews 
summarized multiple performance dimensions [28, 39].

Studies that have analysed tactical dimensions [3, 24, 
31], commonly using a mesolevel (group) analysis, were 
more common, emphasizing the following types of meas-
ures: (1) determining the geometrical centre of the teams; 
(2) establishing relationships (i.e. distances) between 
players and the geometrical team centre; and (3) elucidat-
ing areas occupied by players as a subgroup. For some of 
these measures (i.e. those predominantly dependent on 
positional data), nonlinear analyses (e.g. entropy, relative 
phase) were used to test the synchronization or regularity 
of events to identify the dynamic properties of competi-
tive games [3, 24, 31]. In reviews of technical perfor-
mance dimensions, molecular-level analysis was the most 
common. Furthermore, notational analysis techniques 
were the main type used to quantify the frequency of 
players’ actions and events emerging during games [23].

Finally, studies that analysed the physical or physi-
ological demands of small-sided games [22, 28] used 
self-report instruments (ratings of perceived exertion) 
or tracking instruments (e.g. heart rate monitors, global 
positioning systems) to observe how variations in game 

formats and playing areas contributed to changes in the 
physiological intensities and external load demands. 
Research also investigated how other constraints (e.g. 
types of playing area markings, use of smaller or larger 
goals, limitations on ball touches) [28] can lead to adap-
tations in the variation of training loads; however, such 
research did not provide robust evidence due to the limi-
tations of the experimental designs used.

The reviews predominantly analysing the physical 
performance dimensions [25, 29, 35, 36, 38], tended to 
address highly specific questions. Field et al. [25] reported 
on the decremental effects of extra time on aspects of 
players’ physical performance (e.g. distances covered) 
and their impacts on recovery. Two reviews revealed that 
physical demands in rugby are closely linked to playing 
roles [35, 36], revealing methodological inconsisten-
cies in recording high-speed movements that need to be 
resolved in future research [36]. Additionally, Vieria et al. 
[29] confirmed the influence of playing roles on physical 
demands in football, identifying the need to record and 
assess biochemical measures and the recovery status of 
participants.

In reviews on tactical and technical performance 
dimensions, the group and team levels were the main lev-
els of analysis, with game patterns and set pieces or spe-
cial plays being analysed recurrently [26, 32, 34, 37, 39]. 
The main outcomes were obtained through notational 
analyses or observational methodologies. Interestingly, 
reviews that used more position-based measures focused 
on performance in small-sided games. The two excep-
tions were the reviews conducted by Sarmento et al. [5] 
and Rico-González et  al. [31], who reported position-
based measures in full-sided competitive matches. The 
integration of position-based measures in competitive 
matches, combined with the use of nonlinear statistics or 
data analysis techniques, could become more common in 
future research and could provide relevant information 
to complement observational analysis.

Sociodemographic and Environmental Constraints
Individual sociodemographic constraints such as age, sex, 
and expertise are used in sports as criteria for the social 
organization of practices and competitive matches. Most 
reviews imposed no restrictions on participants’ age or 
expertise level. However, nine of them included restric-
tions on age, seven of which focused only on adults [21, 
25, 32, 34, 35, 37, 38] and two of which focused solely on 
young players [29, 39]. Some of the reviews emphasized 
the pertinence of age or expertise level when presenting 
or discussing results [3, 23, 24]. For example, Clemente 
et  al. [24] highlighted the relevance of age groups and 
expertise levels in their observations of specific micro- 
and mesolevel outcomes related to tactical analyses. They 
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observed that older athletes were more likely to disperse 
across the field and explore the width of the pitch than 
younger players, who tended to cluster together. Simi-
larly, in a review of technical performance outcomes, 
substantial differences were observed in the frequency 
and accuracy of actions between older and younger play-
ers, as well as between athletes with high and low skill 
levels [23]. Skill-level comparisons were also investigated 
in a systematic review [3] that revealed variations in spe-
cific tactical outcomes at the professional or amateur lev-
els or in skilled and less skilled youth players.

Our results revealed a sex bias in sport sciences 
research as women’s experiences are misrepresented. 
This observation is in line with the underrepresenta-
tion of women observed in sports and exercise medicine 
research [55]. Only one review included in this umbrella 
review focused solely on women [20], and only one more 
contained a balanced representation of men and women 
[21]. The other review, including men and women, con-
tained an unbalanced representation, which the authors 
highlighted as a persistent problem [3]. Thus, only two 
(~ 8.3%) of the 24 systematic reviews that met our criteria 
provided relevant information on female players. While 
some systematic reviews may have been limited by the 
scope of available investigations, this possibility confirms 
the problem at the level of planning and conceptualizing 
original research studies.

Most systematic reviews deliberately aim to solely ana-
lyse research on male participants. This is troublesome 
for two reasons. First, it reflects a predominant social bias 
that leads to the overrepresentation of male participants 
while underrepresenting female participants at multi-
ple levels in sports science research [56]. Second, female 
participants may have different needs, regularities, and 
demands than male participants. For example, the coping 
strategies of female athletes differ from those of male ath-
letes, which changes the dynamics of training [57]. Fur-
thermore, performance regularities in several sports have 
been shown to differ between men and women at similar 
competitive levels [58–60]. The dominance of male par-
ticipants in research extends to other fields within sport 
sciences, such as resistance training [61], underlining 
how engrained this social bias is.

Match Context
Contextual or environmental factors constitute one of the 
core aspects of performance [62]. However, our umbrella 
review shows that few contextual factors have been con-
sidered in existing analyses. Match period was the most 
commonly considered contextual factor, but even this 
factor was included in only 45.8% of the included system-
atic reviews. Thus, despite being recognized as an impor-
tant variable for understanding game patterns—as teams 

strategically approach different match periods in a dis-
tinct way [63]—the match period is still not widely con-
sidered in research on performance. The most common 
conclusion is that most performance indicators decline 
during later match periods, probably due to fatigue. 
However, the emergence of greater scoring opportunities 
during later match periods has been suggested in some 
sports (e.g. futsal [30] and in handball [32]). Furthermore, 
in basketball, it has been suggested that losing teams 
apply more defensive pressure in the last two periods of a 
match [18]. Moreover, Silva et al. [37] suggested that the 
match period is associated with different strategic behav-
iours in the serving and attacking actions among volley-
ball players.

Match location, quality of opposition, and match status 
have also been found to strongly impact sports perfor-
mance [64–66]. Notwithstanding, the present umbrella 
review revealed that only five systematic reviews con-
sidered match location. As previously mentioned, 45.8% 
of the systematic reviews made no mention of any of 
the abovementioned contextual factors. According to 
some studies, match location is an important variable in 
handball and football, as teams have a statistically higher 
likelihood of winning home matches than away matches 
and exhibit improved performance indicators during 
home matches [5, 27, 32]. However, most of the studies 
included in each review did not clearly examine this vari-
able (e.g. Colomer et al. [34], Courel-Ibáñez et al. [18]).

Only four reviews included information on match 
status. Silva et  al.’s [37] review contains only one study 
in volleyball that focused on this variable, which sug-
gested that it interferes with strategic options; however, 
a detailed explanation was not provided. Meanwhile, Sar-
mento et al. [5] suggested that balanced and unbalanced 
match scenarios were associated with distinct tactical 
behaviours in football, but the data were sparse and het-
erogeneous. Overall, the effects of match status effects on 
the tactical behaviours of teams cannot be generalized.

Finally, three reviews examined the quality of oppo-
sition. However, the results of these studies [27] were 
difficult to compare due to inadequate reporting and 
inconsistent definitions. Moreover, most of the studies 
included in another review did not mention the quality 
of opposition, and detailed information is not presented 
in the few studies that did address this topic [34]. Finally, 
Silva et al.’s [37] review included only one study that ana-
lysed the quality of opposition; however, the information 
provided in this study is generic, simply stating that there 
are differences in gameplay. Thus, information on the 
quality of opposition is scarce, and no generalizations can 
be made currently.

Moreover, the impact of social environments (e.g. 
intrateam relationships, fan support, broadcasting) has 
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not been properly analysed. For example, the 2020–2021 
COVID-19 pandemic has created novel challenges in 
sports that have resumed competition, such as football. 
It has been suggested that the absence of spectators has 
changed teams’ performance and that TV broadcasting 
does not replace live audiences [67]. Furthermore, inter-
actions on social media have changed the public per-
ception of specific players or teams, which, in turn, can 
change the relationship between the public and a per-
former during official competitions [68].

Overall, a symbiotic relationship is suggested to exist 
between spectators and performers [69], implying the 
need to investigate how attendant spectators and broad-
casting influence how performers approach competi-
tions. Additionally, performance indicators are pursued 
through concrete interpersonal relationships, whereby 
sociometric data are relevant for understanding how 
individuals on a team perform when faced with particu-
lar task and environmental constraints [70]. It would be 
interesting to investigate which factors impact athletes’ 
performance, both quantitatively and qualitatively.

Limitations
A possible limitation of this systematic review is that it 
only includes studies published in English in the Web 
of Science, PubMed, Cochrane Library, Scopus, and 
SPORTDiscus databases; thus, relevant publications in 
other languages (and grey literature) could have been 
overlooked. Additionally, the inclusion of all of the sys-
tematic reviews, regardless of the results of their method-
ological quality (as well  as the weak/moderate interrater 
agreement in some items), can be considered a limitation 
as some flaws in critical domains can affect the validity 
of a review and its conclusions. Of note, the items con-
sidered “critical domains” can significantly influence  the 
final overall quality rating of a review.

Future Recommendations
Our results highlight a scarcity of meta-analyses on team 
sports performance, and a lack of a well-defined popu-
lation, intervention, comparison, outcome, and study 
design (PICOS). Future systematic reviews on this topic 
should preregister their protocols, and more than one 
author should select and extract the data. Moreover, eval-
uations of the RoB of included articles should be manda-
tory, and reviews should be clearer about what type of 
study design is acceptable for eligibility. For example, the 
results of single-group, interventional studies should not 
be compared with those of randomized controlled trials. 
Additionally, most studies tended to use cross-sectional 
designs, which creates a need for more longitudinal 
studies, especially those using randomized controlled 
designs. Additionally, this bias signifies that so-called 

predictive analyses are not truly predictive, as cross-sec-
tional designs have been used. In a sense, these analyses 
are not truly predictive but are “postdictive”.

Although the included studies focused on team sports, 
individual-level analyses were conducted in 23 of the 
24 reviews, while the team level was analysed in slightly 
more than half of the studies. The interactions between 
these two levels are currently unclear and need fur-
ther theoretical interpretation because the interactions 
between the macro- and microlevels are not entirely 
clear.

The inductive analysis of large databases has been 
an increasingly common practice in the era of big data. 
However, inductive studies capturing hidden patterns 
(e.g. sequential analysis, t-pattern analysis) to sequence 
emergent game actions remain scarce. Detecting “sta-
ble” patterns of play (i.e. patterns that can be repeated, 
in some way, in future performances) is difficult but cru-
cial to match analyses. Nevertheless, analyses of specific 
game events (viewed as perturbations) that cause imbal-
ances in an opposing team are one of the paths that can 
differentiate the scope of match analysis and can benefit 
from theoretical guidance. Examples of related questions 
include: (1) “Are perturbations more strongly influenced 
by a specific level of performance (e.g., macro-level ver-
sus dyadic-level)?”; (2) “Are these perturbations specific 
to certain game moments or scenarios, i.e., are the effects 
of such perturbations nonlinear)?”; (3) “Do perturbations 
of the opposition also perturb the performance of a team 
(e.g., could microlevel behaviours perturb both teams)?”; 
(4) “To what extent do these perturbations affect the 
remainder of a match?”; and (5) “In this vein, should 
match analysis studies separate their analyses into pre- 
and postperturbation moments?”. These perturbations 
can result from the actions of the player in possession 
of the ball, or they can result from the actions of players 
who might not directly contact the ball. Defining obser-
vational tools and procedures that allow researchers to 
understand how these moments (which often determine 
the outcome of a game) arise is one of the most attrac-
tive challenges to be addressed by future performance 
analysis.

Despite the large between-match variability of meas-
ures (technical, tactical, and physical parameters), 
some variability can be replicated experimentally. For 
example, interventions could use the following strate-
gies to improve match analysis in practice contexts: 
(1) standardize game formats and only compare the 
same formats (i.e. same number of players, space, con-
straints, and rules); (2) compare similar training days to 
avoid variability induced by different training session 
sequences and contents (e.g. data obtained on match 
day + 1  day would be compared only with other data 
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obtained on match day + 1  day); (3) base assessments 
could be made based on ranges instead of single values 
(e.g. confidence interval or the standard deviation val-
ues could be considered instead of mean values), and 
close attention could be paid to how that range evolves 
over time; (4) before pretests, proper familiarization 
with all game formats and tests could be provided to 
prevent comparisons between pretest and posttest 
data from being confounded by adaptation to the tests; 
and (5) all tests have inherent measurement errors—if 
such errors are calculated (e.g. CVs, ICCs, TEMs), they 
could provide a means for distinguishing error-related 
variability from functional variability. By taking these 
steps, researchers and practitioners could better assess 
stable changes in task performance instead of random 
fluctuations or different task-induced variations.

Furthermore, performance analysis conducted in 
competitive matches could closely examine the role of 
variable ranges, as greater variability would be expected 
in such cases. Moreover, analysing the performance of 
specific teams, instead of aggregating data from dif-
ferent teams, could provide a more accurate overview 
of how team games unfold. In some sports, match dif-
ficulty could be considered while comparing matches 
of similar expected difficulty levels. Matches could 
be compared a posteriori based on how balanced the 
final score was. Although these items will not provide 
an understanding of all sources of variability, they will 
provide a better understanding than averaged values.

The involvement of coaches and performance ana-
lysts in this process (for example, through conducting 
interviews) could be fruitful as these professionals will 
be positioned to decipher specific data that sometimes 
“occlude” the main information relevant to decision-
making [71]. In this way, future match analyses should 
also complement big data analyses with small data anal-
yses, thus benefiting from the theoretical frameworks 
developed in psychology for longer than a century [9].

This challenge is significant for researchers who need 
to align all these new technologies and techniques 
to carry out data analysis according to the needs of 
coaching and support staff. An additional part of this 
challenge is creating effective relationships between 
all practitioners to produce relevant information that 
can improve performance by continuously adapting 
the training designs. Moreover, a holistic theoretical 
framework that matches analysis in team sports must 
be implemented. Such a framework should consider a 
set of relevant variables (e.g. physiological, physical, 
psychological, environmental) that can be effectively 
analysed (preferably in real time) to provide technical 
support staff with coherent and meaningful knowledge 
[5].

Conclusion
Research on match analysis in team ball sports has been 
the subject of growing interest over the past 10  years. 
However, a considerable number (77% in this present 
umbrella review) of systematic reviews and meta-analy-
ses have been published in the past two years (i.e. 2019 
and 2020). In addition to the potential weaknesses (e.g. 
small sample sizes, lack of operational definitions) identi-
fied in the original studies, our review of the systematic 
reviews and meta-analysis displayed an overall critically 
low methodological quality, revealing the need for sig-
nificant improvements in methodological procedures in 
such reviews.

Despite focusing on collective sports, player-level 
analyses of team performance remain dominant in the 
reviewed studies. Additionally, more research is needed 
on dyadic, group, and team-level interactions in perfor-
mance. Finally, existing studies must improve the capac-
ity for combining different dimensions of analysis (i.e. 
physical, technical, tactical, and psychosocial) to better 
explain performance in team ball sports and bridge the 
gap between theory and practice.
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