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Abstract
The main objective of this study was to identify the positional attack performance 
indicators of the Spanish handball team during the World Championship in Japan 
2019, in which they were runners-up. Using an idiographic, observational, follow-up 
and multidimensional design, positional attacks played with equal numbers of 6 vs. 6 
were recorded and analysed, excluding attacks carried out with an empty goal. The 
polar coordinates technique made it possible, on the one hand, to identify behavioural 
patterns and, on the other, performance indicators related to: the continuity of attack, 
the situations used to generate imbalances in the opposing defence, and the actions 
involved in the completion of the attack. For this purpose, two levels of analysis 
were carried out: each match independently and all matches together. The results 
obtained show that each match presented its own specific game dynamics, as different 
behavioural patterns were triggered and different performance indicators emerged 
depending on the match. These findings highlight the variability and dynamic nature 
of the offensive behaviours and performance indicators of the World Cup runners-up 
team. The need to study performance indicators through research that respects their 
specific and changing nature is emphasised.

Keywords: behavioural patterns, handball, polar coordinate analysis, performance 
indicators. 
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Introduction 
Performance indicators are game variables that are associated 
with victory in a match or championship (Hughes & 
Bartlett, 2002). In the field of handball, the compilation of 
performance indicators is a matter of great interest for coaches 
and researchers, as they provide performance profiles that 
teams aim to approximate, and provide information on game 
development from one championship to the next (Prieto, 2015).

Two research approaches are identified in handball: 
static and dynamic (Prieto et al., 2015). The static approach 
is the most common and also the least complex. It mainly 
analyses actions performed during attack, such as shots 
or turnovers, focusing on events that occurred and paying 
limited attention to how they happened (Sampaio et al., 
2013). The dynamic approach is less common. It focuses 
more attention on the context in which actions occur (Prieto et 
al., 2015), studying the influence of game systems (Lozano et 
al., 2016) or how the presence of a certain player conditions 
the development of the game (Flores & Anguera, 2018). In 
addition, actions are studied in the chronological order in 
which they occurred, which provides insight into the changes 
that occur in the game within a single match (Lames, 2006; 
Lames & McGarry, 2007). 

Whether using the static or the dynamic approach, most 
performance indicators give a fixed snapshot, a kind of 
general rule of thumb that winning teams always follow. 
These indicators are derived from the analysis of data 
obtained at the end of one or several matches, whether 
they are performed by a single team or by all the teams 
participating in the competition (Gruić et al., 2006; Melekatos 
& Bayios, 2010; Meletakos et al., 2011; Montoya et al., 
2013; Ohnjec et al., 2008; Rogulj et al., 2004; Srhoj et al., 
2001; Volossovitch et al., 2010; Vuleta et al., 2003). 

However, the fixed snapshot of performance indicators 
can be problematic: (a) Teams change the way they play 
during the course of a championship and also within a single 
match. Coaches vary their strategic approach depending on 
the opposing defensive system, the characteristics and form 
of their players or the refereeing style (Chow et al., 2015). 
(b) Obtaining equally valid performance indicators for all 
teams can be a difficult task: do all teams have the same 
ability to pivot, score from the wing or shoot from distance? 
(Lames & McGarry, 2007). (c) Furthermore, the study of 
performance indicators must have regard to variability, 
understood as the ability to solve the same game situation in 
different ways, which is characteristic of high-level athletes 
(Corrêa et al., 2020; Correia et al., 2018). 

Consequently, it is necessary to search for dynamic 
performance indicators that take into account the peculiarity 

of each match and are specific to each team, as sporting 
success can be achieved by different ways of playing (Laporta 
et al., 2021). For this reason, the main objective of this study 
was to identify the positional attack performance indicators 
of the Spanish women’s handball team during the World 
Championship in Japan 2019, in which they were runners-
up. For this purpose, behaviours were studied specifically 
in each match and also in general in the championship.

Methodology

Research design
This study was developed according to the observational 
follow-up/idiographic/multidimensional (F/I/M) design 
(Anguera et al., 2011): (a) idiographic, because the behaviour 
of several handball players who, as members of the same 
team, functioned as a unit, was studied; (b) follow-up, 
because several matches were analysed, also carrying out 
intrasession follow-up within each match that provided the 
frequency and sequence of the behaviours recorded, and 
(c) multidimensional, because several levels of response, 
collected in the observation instrument, were studied.

Participants
Seven matches played by the Spanish national handball team 
during the Women’s Handball World Championship Japan 
2019, in which they finished runners-up, were analysed. 
Two of the five first-phase matches: Montenegro-Spain and 
Spain-Hungary; all second round matches: Spain-Sweden, 
Japan-Spain and Spain-Russia; the semi-final, Norway-
Spain; and the final, Netherlands-Spain. Thus, seven of 
the 10 matches played by the Spanish national team in the 
championship were analysed, excluding three matches from 
the first phase due to the considerable difference in points 
scored: Kazakhstan-Spain (16-43), Spain-Senegal (29-20) 
and Romania-Spain (16-31). 

The study was conducted in accordance with the ethical 
principles set out in the Declaration of Helsinki and, in 
accordance with the Belmont Report (1978), informed consent 
and review by the relevant ethics committee was not required 
because: (a) the study involved the observation of individuals 
in a public setting (sports venue); (b) the individuals and 
groups observed had no reasonable expectation of privacy 
(the matches were broadcast worldwide); and (c) the study 
did not involve intervention by the researchers or direct 
interaction with the individuals studied.

http://www.revista-apunts.com
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Resources

Observation instrument 

In order to record the most relevant actions related to the 
proposed objective, an ad hoc observation instrument was 
designed (Table 1). A design that combined the field format 

with comprehensive and mutually exclusive category systems 
was chosen. This combination exploits the strengths of both 
instruments; on the one hand, the category system offers 
theoretical consistency while the field format provides 
flexibility in recording the specific behaviours to be studied 
(Anguera & Hernández-Mendo, 2013).

Table 1 
Observation instrument

Criterion Categories

Number (NUM)
Six against six (6v6) / Seven against six (7v6) / Six against six with an empty goal (E6v6) / Six 
against five (6v5) / Six against five with an empty goal (E6v5) / Other numerical ratio (XvX).

Defensive System (DEF)
Defensive system facing the attack: 6:0 (SIX) / 5:1 (AVN) / 4:2, 3:3 or individual defence (ABI) / 
Mixed defence (MIX). 

Offensive system (ATT)
Offensive system implemented: 3:3 (T33) / One of the wingers leaves his position to become a 
second pivot (DEX) / A front row player leaves his position to become a second pivot (T24).

Sequence (SEQ)
Number of sequences in a single ball possession. A new attempt is considered to have begun 
after play is stopped (e.g. free kick signal) and possession is not lost: first attempt (SQ1) / second 
attempt (SQ2) / third attempt (SQ3) / four or more attempts (S4M).

Type of strong attack (TSA)

Situation in which two or three players intervene in an attempt to create imbalances in the 
opposing defence (Figure 1): two against two centre-pivots, with the pivot positioned between 
the centre defenders (A34) / two against two centre-pivots, with the pivot positioned between the 
centre and wing defenders (A45) / two against two wing-pivots, with the pivot positioned between 
the wing and centre defenders (A23) / two against two wing-pivots, with the pivot paired with 
the outside defender (A12) / two against two wing-pivots, with the pivot paired with the outside 
defender (A12) / two against two wing-pivots, the pivot between the wing and outside defenders 
(A22) / situation played by the players occupying the centre, wing and pivot positions, after the 
winger has moved to the pivot position (CLP) / initiated by the player occupying the wing position 
with the pivot positioned between the centre defenders (LPA) / three against three initiated by one 
of the two wingers together with two players in the pivot position (LPP) / a strong attack different 
from the previous ones (ANO) is carried out.

Location of the strong attack 
(LSA)

Place where the strong attack occurs: left (LZ) / right (RZ) / centre (CNZ).

Player who carries out the strong 
attack (SAP)

The player who carries out the strong attack is: Alexandrina Cabral (ALE) / Nerea Pena (NER) / 
Mireya González (MIR) / Almudena Rodríguez (ALM) / Alicia Fernández (ALI) / other player (OP).

Number of passes after strong 
attack (PSA)

Number of passes made after the strong attack and before completion: zero to one pass is made 
(P01) / two to three passes are made (P23) / four or more passes are made (P4M).

Crosses and/or swaps after 
strong attack (XSA)

Number of crosses and/or swaps made after the strong attack: zero (X00) / one (XP1) / two (XP2) / 
three or more (X3M).

Place of completion (PC) Zone where the attack ends: left (LZ) / right (RZ) / centre (CNZ).

Completion player (CP)
Front row player who finishes the attack or passes to a player on the wing or pivot: Alexandrina 
Cabral (ABA) / Nerea Pena (NPE) / Mireya González (MGL) / Almudena Rodríguez (ARO) / Alicia 
Fernández (AFD) / Other player (OP).

Completion Action (CA)
Individual action in which the attack ends: action of the pivot (PIV) / action of the winger / feint or 
breakthrough by a front row player (J6M) / long range throw-in or action performed in the vicinity 
of nine metres (J9M).

Development of attack (DA)
Attack ends in: goal, seven-metre throw-in signal or two-minute suspension of a defender (G72) / 
a throw-in that does not result in a goal (MIS) / turnover (PER) / free kick or other stoppage of play 
signal that does not result in a change of possession (NOL).

http://www.revista-apunts.com
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The observation units were the Spanish team’s positional 
attacks developed in a numerically equal 6 vs. 6 situation, 
excluding attacks carried out with an empty goal. The 
positional attack together with the counter-attack constitute 
the two offensive phases of handball. The positional attack 
is developed in an organised manner against an organised 
defence. Therefore, each observation unit began with the start 
of the positional attack and ended when the Spanish team lost 
possession of the ball (after a throw-in or defensive recovery) 
or after a referee signal with no change in possession of the 
ball, such as a free kick or throw-in (Lozano et al., 2016). 
A total of 439 attacks were analysed in the seven recorded 
matches.

The development of the observation instrument was 
carried out in three phases: 1) Two level IV coaches (highest 
federation qualification in Spain) with previous experience 
in observational studies designed an initial version, with the 
work of Flores and Anguera (2018) and Lozano et al. (2016) 
proving particularly useful. The purpose was to record the 
most relevant actions in the different sub-phases of positional 
attack: initiation, development and completion (Montoya et 
al., 2013). 2) Subsequently, the instrument was subjected 
to a precautionary test, which consisted of recording three 

matches not included in the sample (Anguera, 2003). The 
precautionary test was designed to in order to add, modify 
and delete criteria and categories from the initial version of 
the instrument. The precautionary test was passed when no 
new patterns of behaviour were detected in any of the criteria. 
3) The instrument was judged by five experts, university 
handball teachers and level IV coaches. The experts filled 
in a rating form in which they had to mark their approval or 
disapproval of each criterion and category. Ultimately, all 
the criteria and categories that comprised the observation 
instrument obtained an approval rating of 80% or more, i.e. 
at least four of the five experts gave their approval: 100% 
for the criteria NUM, DEF, ATT, SEQ, LAF, SAP, PAF, 
LIF, JIF and 80% for the criteria TSA, XSA, AFI, DIF. The 
final version of the observation instrument consisted of 13 
criteria and 58 categories.

Recording instruments

For the recording and classification of behaviours, the 
observation instrument was inputted into Dartfish 5.5 
software, which thereby acted as a recording instrument. 
Polar coordinate analysis was carried out with HOISAN 
1.2 software (Hernández-Mendo et al., 2012). Prior to 

Figure 1
Graphic representation of the categories of the criterion "Type of strong attack" (TSA)

http://www.revista-apunts.com
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the calculation of polar coordinates and as a prerequisite, 
sequential delay analysis was conducted using GSEQ 5.1 
software (Bakeman & Quera, 2011). Finally, after polar 
coordinate analysis, the significant relationships were plotted 
using Snowflake 0.2.

Procedure
The recording and classification of behaviours was carried 
out by two observers. Both were involved in the development 
of the observation instrument and had experience in 
observational studies, so they were familiar with the 
recording instrument. To optimise the reliability of the 
observations, observers participated in a training process in 
which matches that were not included in the sample were 
recorded. The training process was concluded when approval 
levels above .80 were obtained for Cohen’s kappa statistic for 
all criteria, both at the intra-observer level, a single session 
recorded by the same observer at two different times (after 
16 days), and at the inter-observer level, a single session 
recorded by the two observers. Once the training phase was 
over, the behaviours observed in each of the seven matches 
that made up the study sample were recorded and classified. 
Intra-observer and inter-observer concordance levels were 
calculated, both with Cohen’s kappa index above .95 for 
all criteria. According to Landis and Koch (1977, p. 165) 
the approval level shown in both tests can be considered 
"almost perfect". 

Polar coordinate analysis
Polar coordinates analysis enables information to be obtained 
on the behavioural patterns that emerge during the course 
of the match, and has been used in research in the field of 
team sports (Castañer et al., 2017). This analysis enables the 
graphical representation of the relationships, of activation 
or inhibition, existing between the behaviours studied. In 
polar coordinate analysis, the behaviours analysed have two 
roles: focal behaviour, the behaviour that is considered to 
generate the relationships, and conditioned behaviours, the 
rest of the behaviours analysed.

As a prerequisite for its calculation, it is necessary 
to perform the sequential analysis of prospective and 
retrospective lags (Sackett, 1980). For this purpose, the 
same number of lags are considered in both scenarios, from 
1 to 5 for prospective and from -1 to -5 for retrospective. 
The prospective perspective provides information on the 
conditioned behaviours that are activated or inhibited once the 
focal behaviour is performed. The retrospective perspective 

provides information on the conditioned behaviours that 
activated or inhibited the occurrence of the focal behaviour 
(Anguera et al., 2011).  

Once the prospective and retrospective sequential 
analyses have been carried out, the polar coordinate analysis 
integrates the two by applying Zsum statistic (Sackett, 1980), 
a powerful data reduction technique. Each prospective 
and retrospective Zsum can have a positive or negative 
character. Thus, the combination of the characters will 
determine in which of the four possible quadrants (I, II, III, 
IV) the significant relationships obtained between the focal 
behaviour and the conditioned ones will be located. Quadrant 
I indicates a relationship of mutual activation between the 
focal behaviour and the conditioned behaviour; quadrant IV 
indicates that the focal behaviour activates the performance 
of the conditioned behaviour, while it is inhibited by it; 
quadrant III indicates a relationship of mutual inhibition 
between both behaviours; and finally, quadrant II indicates 
that the focal behaviour inhibits the performance of the 
conditioned behaviour, while the conditioned behaviour 
activates the occurrence of the focal behaviour (Anguera 
et al., 2011).

Results 
The significant relationships found, those with a radius 
greater than 1.96 (p < .05), after polar coordinate analysis, 
are presented below. Each match was analysed independently 
and the observations from all matches were also analysed 
together, thus providing insight into patterns of behaviour 
and performance indicators for each match and in the 
championship as a whole.

Behaviour patterns
Figure 2 and Table 2 display the patterns of behaviour that 
emerged during the positional attacks developed in a 6 vs. 
6 situation. Category 6v6 acted as the focal behaviour; the 
other categories of the observation instrument acted as 
conditioned behaviours. Relationships located in quadrants 
I and IV are presented, i.e. those behaviours that were 
activated by the focal behaviour.

With regard to the type of strong attack carried out, 
the A34 strong attack (two against two centre-pivots, with 
the pivot positioned between the centre defenders) was 
implemented in the matches against Montenegro, Russia 
and the Netherlands; the A23 type (two against two wing-
pivots, with the pivot positioned between the wing and centre 
defenders) was implemented in the matches against Sweden 

http://www.revista-apunts.com
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and the Netherlands; the CLP type (played by the players 
occupying the centre, wing and pivot positions, after the 
winger has moved to the pivot position) was implemented 
only against Japan; the A12 attack type (two against two 
wing-pivots, with the pivot paired with the outside defender) 
was implemented against Japan and Russia; the A45 attack 
type (two against two centre-pivots, with the pivot positioned 
between the centre and wing defenders) was implemented 
against Russia and the Netherlands. 

In the matches against Montenegro, Japan and Russia, 
their strong attacks were implemented from the central zone 
(CNZ). In contrast, in the match against Sweden, strong 
attacks were launched from the left side of the attack (LZ). In 
reference to the strong attacking players, the strong attacks 
made by Alexandrina Cabral (ALE) were implemented in 
all matches except those against Sweden and Japan, where 
the strong attacks were made by Alicia Fernandez (ALI). 

On the other hand, in relation to completions, those 
featuring Alexandrina Cabral (ABA) were executed in the 
matches against Hungary, Russia and the Netherlands, those 
performed by Alicia Fernández (AFD) were executed in 
the matches against Russia and the Netherlands, and those 
performed by Nerea Pena (NPE), in the matches against 
Hungary and Japan. Regarding the action used in attack 
completions, 9-metre actions (J9M) were used in the match 
against Russia, actions from the wing against Sweden, and 
in the match against Russia the pivot position completions 
(PIV) and six-metre actions (J6M) were used.

Finally, analysing the records from all matches together 
revealed the strong attacks: A23, A22, A12, CLP, LPA, A45 
and A34; and those made by players Alexandrina Cabral 
(ALE) and Alicia Fernández (ALI). In terms of completions, 
the 9-metre shots and those made by Alexandrina Cabral 
(ABA) were the key ones.

Figure 2
Patterns of behaviour in positional attacks carried out in a six-on-six situation.

First phase
Montenegro-Spain

First phase
Spain-Hungary

Second phase
Spain-Sweden

Second phase
Spain-Japan

Second phase
Spain-Russia

Semi-final
Spain-Norway

Final
Spain-Netherlands

All matches  
together
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Table 2 
Patterns of behaviour in positional attacks carried out in a six-on-six situation.

First phase
Montenegro-Spain

First phase
Spain-Hungary

Second phase
Spain-Sweden

Second phase
Spain-Japan

C. Q. R. A. C. Q. R. A. C. Q. R. A. C. Q. R. A.

SIX I 2.74 39.98 SQ1 I 2.56 89.09 EXT IV 1.98 328.14 DEX I 5.38 55.49

X3M IV 3.84 291.08 S4M IV 2.24 297.73 ALI IV 2.67 279.52 X00 I 4.19 62.06

ALE I 2.07 49.88 ALE I 2.76 61.58 LZ I 2.16 27.63 ALI I 5.44 36.12

MIR IV 3.45 303.82 RC IV 2.65 288.04 A23 I 2.57 66.57 CNZ IV 2.57 277.77

CNZ I 2.33 38.74 ABA I 2.63 54.48 ANO I 2.40 33.26 LC I 2.06 68.77

MGL IV 3.97 299.75 NPE IV 2.63 272.23 NPE I 2.18 35.71

A34 IV 2.69 351 A12 I 2.67 88.95

CLP I 3.46 53.46

Second phase
Spain-Russia

Semi-final
Spain-Norway

Final
Spain-Netherlands

All matches  
together

C. Q. R. A. C. Q. R. A. C. Q. R. A. C. Q. R. A.

SQ2 I 2.55 70.02 SIX I 5.32 79.92 SIX I 5.01 61.87 SIX I 6.78 65.44

S4M I 1.98 52.73 SQ3 IV 1.99 357.77 SQ3 IV 3.16 295.60 SQ3 IV 2.51 336.19

DEX I 6.75 76.43 SQ4 IV 2.89 274.06 XP1 IV 3.01 329.82 SQ4 IV 2.43 308.25

T33 I 7.44 38.52 T33 IV 2.28 272.25 EXT I 2.51 51.68 DEX I 7.13 72.05

XP1 I 7.24 54.23 XP1 I 3.24 29.12 ALE I 2.31 82.79 T33 IV 2.62 333.63

XP2 I 6.29 51.64 PIV I 3.06 66.51 ALM IV 3.82 290.94 XP1 I 6.47 48.09

X3M I 1.99 26.93 ALE I 5.09 42.27 P23 IV 2.22 280.48 J9M I 2.54 23.97

J6M I 3.02 78.84 CNZ I 3.01 18.16 ABA I 3.42 51.15 ALE I 4.84 63.43

J9M I 3.92 51.46 ABA I 2.69 41.50 AFD IV 3.12 276.75 ALI I 4.13 51.02

ALE I 5.79 20.98 A34 IV 3.57 353.83 ARO IV 3.39 288.96 CNZ I 3.03 49.48

ALI I 7.53 56.29 A23 IV 3.13 295.80 P01 I 3.52 71.15

ALM I 2.46 65.82 LPA I 2.48 50.01 ABA I 5.32 69.24

CNZ I 8.32 56.67 A45 I 3.28 85.21 A23 I 1.98 28.68

P01 I 7.85 54.48 A34 IV 2.89 301.02 A22 I 2.76 67.30

LC IV 2.10 276.24 A12 I 3.51 82.92

CNZ I 4.99 49.48 CLP I 4.26 80.45

ABA I 4.00 54.96 LPA I 3.32 58.13

AFD I 6.55 62.67 A45 I 4.39 83.11

ARO I 4.40 65.31 A34 IV 3.09 328.66

A12 I 2.80 81.44

CLP I 3.91 68.18

LPA I 3.93 45.34

A45 I 6.96 63.55

A34 I 2.20 8.54

Note. C: category; Q: quadrant; R: radius; A: angle
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Performance indicators
Figure 3 and Table 3 show the performance indicators, 
those actions whose prior occurrence was significantly 
associated with subsequent success (G72), in attacks that 
pitted six attackers against six defenders (6v6). Therefore, 
the combination of categories 6v6 and G72 (6v6_G72) 
served as focal behaviour and the rest of the categories in 
the observation instrument acted as conditioned behaviours. 
Relationships located in quadrants I and II are displayed, i.e. 
those behaviours that were performed earlier and triggered 
success.

In reference to the type of strong attack that triggered 
success, in the match against Montenegro it was the CPL 
situation, in the match against Hungary it was A23, in 
the match against Japan, A34 and in the match against 
Russia it was A45. Strong attacks made by Alexandrina 
Cabral (ALE) were associated with success in the 
matches against Hungary and Russia; those made by 
Alicia Fernández (ALI) were associated with success in 
the match against Japan and Russia, while those made 
by Nerea Pena (NER) were associated with success in 
the match against Montenegro. 

On the other hand, in terms of completions, those made 
by Alexandrina Cabral (ABA) were associated with success 
in the matches against Montenegro and Russia, those made 
by Alicia Fernández (AFD) against the Netherlands and 
Russia, and those made by Nerea Pena (NPE) against 
Norway. Regarding the action used in the completion of 
attacks, 9-metre actions (J9M) against Hungary, actions 
from the pivot position (PIV) against Sweden and six-metre 
actions (J6M) against Russia and the Netherlands acted 
as performance indicators. In reference to the completion 
location, for the match against Montenegro from the left 
(LC) and for the match against Russia from the right (RC).

Finally, when analysing the records from all the matches 
together, it was observed that the use of the DEX offensive 
system (one of the players occupying the winger position 
moving to the second pivot position) triggered the occurrence 
of success. With regard to the strong attacks, those made 
from the central zone (CNZ) and those made by the players 
Alexandrina Cabral (ALE) and Alicia Fernández (ALI) were 
particularly effective. They also triggered the completion 
of attacks through actions from the central area (CNZ) and 
those by Alexandrina Cabral (ABA).

Figure 3
Performance indicators in positional attacks developed in a six-on-six situation.

First phase
Montenegro-Spain

First phase
Spain-Hungary

Second phase
Spain-Sweden

Second phase
Spain-Japan

Second phase
Spain-Russia

Semi-final
Spain-Norway

Final
Spain-Netherlands

All matches  
together
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Table 3 
Performance indicators in positional attacks developed in a six-on-six situation.

First phase
Montenegro-Spain

First phase
Spain-Hungary

Second phase
Spain-Sweden

Second phase
Spain-Japan

C. Q. R. A. C. Q. R. A. C. Q. R. A. C. Q. R. A.

X00 II 1.99 115.93 SIX I 3.32 66.02 PIV II 2.18 163.57 ABI I 2.27 25.23

NER I 1.97 88.70 DEX I 2.06 58.55 P4M II 2.01 98.87 SIX II 2.11 162.90

LC II 2.16 101.78 J9M II 1.97 92.02 ALI I 4.43 51.57

ABA I 2.11 74.83 ALE I 3.84 55.36 CNZ II 2.01 142.52

CLP II 2.61 118.37 ABA I 3.82 56.02 A34 II 2.26 138.01

A23 II 2.25 99.19

Second phase
Spain-Russia

Semi-final
Spain-Norway

Final
Spain-Netherlands

All matches  
together

C. Q. R. A. C. Q. R. A. C. Q. R. A. C. Q. R. A.

S4M II 2.43 97.53 NPE II 2.21 90.53 J6M II 2.25 151.25 AVN I 2.31 66.20

DEX I 2.71 83.17 AFD II 2.54 170.67 ABI I 2.80 35.50

T33 I 3.28 40.50 MGL I 2.65 20.44 SQ3 II 1.98 176.23

XP1 I 2.47 46.61 DEX I 2.66 67.48

XP2 I 2.82 70.44 ALE I 3.79 58.66

J6M II 2.63 105.57 CNZ I 2.44 88.18

ALE I 4.01 46.90 CNZ I 1.99 34.96

ALI I 2.97 43.72 ABA I 3.54 73.45

CNZ I 4.36 46.21

ZDE II 2.30 138.60

P01 I 2.27 75.39

CNZ I 2.13 14.68

RC II 2.89 167.44

ABA I 2.52 66.59

AFD I 3.19 51.24

A45 I 4.35 75.83

Note. C: category; Q: quadrant; R: radius; A: angle

Discussion 
The main objective of this study was to identify the 
positional attack performance indicators of the Spanish 
women’s handball team during the World Championship 
in Japan 2019, in which they were runners-up. For this 
purpose, behaviours were studied specifically in each 
match and also in general in the championship. The results 
provided by the polar co-ordinate analysis indicated that the 
Spanish handball team achieved success through different 

routes or ways of playing, depending on the demands of 
each match. 

Lozano et al. (2016) noted that the use of different 
offensive systems helped to overcome opposing defences. In 
this study it was found that, even within the same offensive 
system, variability in group and individual behaviour is 
characteristic of the World Cup runner-up team. This was 
reflected in the different types of strong attack (those 
situations involving two or three players that are intended 
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to create an imbalance in the opposing defence) that were 
implemented: in the games against Montenegro, Russia and 
Norway the pivot was placed between the central defenders 
(A34); in the game against Japan the pivot was paired 
with the outside defender, using situations A12 and CLP; 
and in the games against Sweden and the Netherlands the 
pivot was placed between the side and central defenders 
(A23). Not only in the type of strong attack, depending on 
the match analysed, did the Spanish team exhibit different 
patterns of behaviour in other criteria, such as the area in 
which the strong attack took place, the scoring area or 
the action carried out to score. As already pointed out by 
Correia et al. (2018), behavioural variability, understood 
as the ability to score a goal through different routes, is 
characteristic of high-level athletes. In view of the results of 
the Spanish national team, it appears that Spanish coaching 
staff selected the elements of their game model that they 
considered most suitable in order to exploit the weaknesses 
of each opponent. 

Continuing to look at the types of strong attack, those 
that acted as performance indicators (their prior realisation 
enabled the achievement of subsequent success) also 
changed according to the match: in the match against 
Montenegro it was CLP, in the match against Hungary it was 
A23 and in the matches against Japan and Russia it was the 
A45 situation. These findings highlight two issues: 1) the 
importance of playing with the pivot to generate imbalances 
in the opposing defence is highlighted, something that 
was previously pointed out by Meletakos et al. (2011) 
in their analysis of three men’s world championships. 
However, it should be noted that in this study it was found 
that the placement of the pivot was different in each of 
the above-mentioned situations. 2) The types of strong 
attack used in the analysis of behavioural patterns in a 
given match do not necessarily coincide with the types of 
strong attack that acted as performance indicators in that 
same match. The importance of alternation in offensive 
behaviour and the influence exerted by previous actions 
on subsequent success is highlighted, as they condition 
defensive behaviour. Imagine that an attack ends in a goal 
after a certain player passes to the pivot. It is likely that, 
in the next action, when the player who made the pass 
intervenes again, the defenders will try to block to prevent 
another pass to the pivot, running the risk of receiving a 
shot from distance. 

However, variability is not present to the same extent 
in all criteria, as observed in the criterion relating to the 
player who carried out the strong attack: in four of the seven 

matches analysed, strong attacks by Alexandrina Cabral 
(ALE) were made. This result, from the point of view of 
the theory of complex non-linear dynamical systems, could 
be understood as an attractor state or general tendency of 
the system (Balagué & Torrents, 2011). This is possibly 
due to the fact that the coach wanted to take advantage 
of this player’s skills to create imbalances in opposing 
defences. However, when teams have very strong attractor 
states they become more predictable (Balagué & Torrents, 
2011), facilitating the anticipation and strategic approach 
of the opposing defence.

To date, most research has offered performance 
indicators obtained from the joint analysis of a large 
amount of data, pertaining to several matches from the 
same or different championships. These indicators present 
a fixed, stable and presumably valid reality for all matches. 
However, in the present work, analysing the data for all 
matches together has yielded results that do not allow for 
an understanding of the specific dynamics of each match. 
For example, the joint analysis revealed that goals from the 
central zone were associated with success, consistent with 
the findings of Srhoj et al. (2001). In contrast, when each 
match was analysed independently, this result only appeared 
in two of the seven matches, against Japan and Russia. In 
other criteria as well, both in the analysis of behavioural 
patterns and in the analysis of performance indicators, the 
results for each match differ from those obtained when 
analysing all matches together. These findings may call 
into question the usefulness of performance indicators 
obtained from the analysis of large volumes of data, as 
in line with previous research (Lames, 2006; Lames & 
McGarry, 2007; Russomanno et al., 2021), each match 
offered its own game dynamics.  

The analysis of behavioural patterns and performance 
indicators can be very useful, as they provide specific 
information on the behaviour of a particular team in certain 
situations in the competition: what kind of situations they 
look for to create imbalances in the opposing defence, 
in which areas, which players are involved in them, etc. 
This information is very valuable and can be very useful 
in the day-to-day practice of a particular team, so that 
the coaching staff can reflect and draw conclusions about 
the team’s performance. Subsequently, these conclusions 
can be taken into account in the planning of the training 
process and in the strategic preparation of the competition.

Although this study provides valuable information on 
the variability of the behaviour and offensive performance 
indicators of the World Cup runners-up team, it has some 
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limitations. It does not allow analysis of the intrinsic 
dynamics of each match and, therefore, of the changes in 
strategies that take place during the match: within each 
match there are different games. Nor is the behaviour 
analysed according to the players who are on the court 
at that moment, occupying key positions, such as centre-
back, which conditions the play of the whole team, as 
demonstrated by Flores and Anguera (2018). For future 
research that aims to explore the inherent variability of 
handball performance indicators, taking these aspects into 
account could help to capture their dynamic and changeable 
characteristics.

Conclusions
In relation to the objective of this research and taking into 
account the results obtained, the following conclusions 
can be drawn:
•  The Spanish national team does not play the same way 

throughout the tournament, its behaviour varies depending 
on the match.

•  The performance indicators of the Spanish national team 
are dynamic and variable, changing according to the 
match analysed.

•  The performance indicators obtained from the joint analysis 
of several matches, while providing general behavioural 
trends, do not explain the specific dynamics of each match.

•  The situations used in order to create imbalances in the 
opposing defensive system that were associated with 
achieving success include players occupying the pivot 
position. 

•  The scenarios involving the pivot that were associated 
with success were different in each match.

•  Although variability is a characteristic of the Spanish 
team’s attacking play, some behaviours were very consistent 
and were repeated in different games, such as the strong 
attacks by Alexandrina Cabral (ALE).
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