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ABSTRACT

Purpose. This study aimed to explore whether a meaningful relationship existed between scoring in men’s water polo and
ball possession time and the number of passes in even and extra player offence conditions.

Methods. Overall, 24 close matches played during international competitions were analysed twice, for the winning and
losing teams separately. This allowed to collect a sample consisting of 1588 offences when teams played in equal conditions
and 492 with an extra player.

Results. For effective scoring in even conditions, the results demonstrated significant relationships between the exchanging
of many passes (7.78 = 1.09 passes) and short-duration attacks lasting for 1-10 s (7.87 = 2.29 s) (p = 0.05). In the extra
player condition, a considerable relationship was noted between short to average ball possession time and scoring (p = 0.05).
However, the effect size for these differences ranged from moderate to low.

Conclusions. Knowledge of this study results could help coaches design specific workouts during routine practices and

make decisions during matches.
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Introduction

The analysis of players’ activities during games
constitutes a reliable method of collecting information
in diverse sports [1-7]. In team sports, by possession,
we mean controlling the game’s ball by a team, which
usually allows that team to score. Generally, when in
an attack, the team holds the ball while the other team
is in defence. Also, each team sport has different rules
governing how possession remains or is lost, which
affects the game strategy.

In water polo, a team can hold the ball for 30 s in
an actual game; after the end of this time, the posses-
sion changes, and the ball is passed to the opposing
team. In addition, the ball possession can change after
an offensive foul, a shoot-out or block by the goalkeeper,
and after a claim, where the opponent loses the ball [8].
The number of ball possessions, the duration of the
ball control of each attack, or the total possession time

throughout the game are often helpful in team statis-
tics. Another informative factor is the number of passes
(NOP) exchanged by players during the period in which
they hold the ball. Players exchange numerous passes
with one another in the game or play at a slower pace,
transferring a few passes and keeping the ball in their
hands for a long time. Literature states that an athlete
usually displays an average of 38.75 = 14.49 passes
during a water polo game and 7.88 + 3.14 shots [1].

The most distinct game condition in water polo is
when competing teams play with the same number
of players in attack and defence (i.e., even condition:
6 players in the field and 1 goalkeeper, 6 on 6). When
the ball enters the defending team’s possession, the
team has 30 s clock time to exhibit an attack. However,
depending on the athletes’ defensive actions, the num-
ber of players in the field might vary during the game,
in accordance with the Fédération Internationale de
Natation (FINA) rules [8]. Thus, another important con-
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dition of the match, in which many goals are accom-
plished, occurs when 1 team plays with an extra player
because of an opposing team player having been dis-
missed after a severe (heavy) foul (i.e., extra player
condition; 6 on 5) [5]. When a team gains the advan-
tage of playing with an extra player, the attacking players
can hold the ball for 20 s clock time. When this period
of actual play has elapsed, the excluded player returns
to the game, and the teams continue playing with the
same number of players. However, the dismissed player
can return to the game earlier once the opposing team
has lost possession of the ball [8].

Each team aims to outscore the opponent’s number
of goals and win during the water polo game. There-
fore, the notion that arises is whether the ball posses-
sion time (BPT) and the total NOP in each offence play
a significant role in achieving a goal during the game,
with a matched number of players and 1 player more.
Are BPT and NOP valuable measures for predicting
a water polo game winner? Little research has been
conducted on the effect of the mentioned factors on
water polo results.

In football, the research results regarding the rela-
tionship between BPT and competitive success are con-
troversial. Data collected during the Euro 2000 [9],
among Spanish League First Division teams during
the 2008-2009 season [10], and in the English Pre-
mier League [11] revealed that successful teams em-
ployed longer possessions than unsuccessful ones.
These outcomes contradict the earlier conclusion from
the 1994 World Cup [12], where maintaining the ball
was not linked to success. However, the match result
and the difference between close and balance games are
important in team sports, water polo included [13]. In
elite English soccer competitions, the percentages of
ball possession and shots on goal were lower for the
teams with a 1 goal up game status than those with
1 goal down condition [14]. Most studies have focused
on performance-related characteristics, such as the
athletes’ physiological and swimming profiles in water
polo. Recently, different authors have started to examine
water polo game statistics, looking for factors that can
discriminate between winning and losing teams [5, 6,
12, 15, 16].

However, reviewing examination of factors falling
under the spectrum of holding the ball has offered
minor consideration to its components. Therefore, this
study aimed to determine whether a substantial rela-
tionship prevailed between scoring in water polo and
BPT and NOP in offence in 2 typical situations, in
even and extra player conditions.

Material and methods
Experimental approach to the problem

An experimental research design was used to ex-
amine the effect of BPT and NOP on scoring in men’s
water polo. The analysis incorporated 24 close score
matches played by 11 men’s national water polo teams
during international competitions, exhibiting a mean
score difference of 2.17 + 1.43 (range: 1-4) goals. Close
games illustrate the level and competence of competing
teams. The examined national teams were Hungary
(8 matches), Croatia (7 matches), Spain (7 matches), Ser-
bia (6 matches), Italy (6 matches), Greece (5 matches),
Montenegro (5 matches), and Romania, Australia, Ger-
many, and Russia (1 recorded game each).

Matches

The games selected for the notational analysis con-
sisted of official matches from video recordings col-
lected during the World Water Polo Championships,
European Championships, and Olympic Games in years
2012-2020. In particular, each chosen game was ana-
lysed at least twice, for the winning and losing teams
separately, which resulted in the evaluation of 48 teams.
Video footage was selected from international events:
1 match was retrieved from the London 2012 Olympic
Games and 1 match from Rio 2016 Olympic Games;
from the World Water Polo Championships, 6 matches
from Gwangju 2019 and 2 matches from Budapest 2017;
and from the European Championships, 6 matches
from Budapest 2020, 1 match from Barcelona 2018,
2 matches from Belgrade 2016, and 5 matches from
Budapest 2014, for a total of 24 matches.

Procedures

The selected games were randomly chosen from
those available on public television. As the present sur-
vey is a notational analysis of public access data, no
informed consent was required. During the game, BPT
and NOP of the 2 opposing teams were measured for
each attack, with participants in even conditions and
extra player conditions, subsequently allocated in
cases where the ball ended up in a scored goal or not.

In both conditions, BPT was calculated by moni-
toring and recording the time from the official time
and score table of the match as it appeared during the
game projection on the television screen. In the even
condition, the time of possession was determined by
subtracting the indication when the team lost the ball
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possession from the indication of time when the ball
was acquired. In the extra player condition, the clock
time was measured by subtracting the signal of the
time when the team lost possession of the ball from the
sign of the dismissal time. NOP for each offence was
reported by counting NOP during distinct attacks.
During the even condition, the time counting started
with the ball’s first transfer by the goalkeeper or any
other player after its retention. Likewise, the time
count-up began with the ball’s first transfer after the
opposing team’s player exclusion in the extra player
condition.

For the even condition, the BPT of 30 s was further
splitinto periods of 10 s, creating 3 qualitative levels.
The BPT from 1 to 10 s was considered short, from 11
to 20 s average, and from 21 to 30 s long possession
time. For the extra player condition, the analogous
period of 20 s was further subdivided into 5-s intervals,
which produced 4 qualitative levels. The BPT from 1
to 5 s was considered short, from 6 to 10 s short to
average, from 11 to 15 s average to long, and from 16
to 20 s long possession time. For the total NOP in both
conditions, the transfer of 1-3 passes was considered
as few, 4-6 as average, and 7-10 as many passes. The
derived sample consisted of 1588 offences when teams
played in equal conditions and 492 when with an extra
player.

In line with preceding notational analyses on water
polo, a particular observer (T.P.) with extensive expe-
rience in the field remarked on all included matches.
To provide a single reliable analysis, the intra- and
inter-observer reliabilities were established. Before
starting the study, the mentioned observer analysed
the same sample of a winner and a losing team in a game
twice in an observational period of 5 days to enable
test-retest reliability assessment. In addition, 3 observ-
ers (i.e., the research observer and 2 additional water
polo coaches) were engaged in scoring a random sample
of a winner and a losing team in a game. The calcu-
lated intraclass correlation coefficient (ICC) between
the analyses of the same observer (ICC = 0.99) and
among all 3 observers (ICC: 0.97-0.98) was high.

Statistical analyses

The statistical analysis was performed by using the
IBM SPSS Statistics software for Windows, version 22.0
(SPSS Inc., Chicago, IL, USA). Since the variables were
not normally distributed (the Shapiro-Wilk test), data
were analysed with the non-parametric chi-square (x*)
test. Besides, data were examined as a mean and
standard deviation with the Kruskal-Wallis test. If
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there was a statistically significant difference, a post-
hoc test was further performed. The phi coefficient was
calculated, which is a non-parametric measure of effect
size (ES), and its magnitude can be characterized as
0.10 - small, 0.30 - moderate, and 0.50 - large [17]. All
descriptive statistics are presented as mean + standard
deviation. Statistical significance of the results was
accepted at p < 0.05.

Ethical approval
The conducted research is not related to either hu-
man or animal use.

Results

The total number of scored goals, corresponding to
BPT and NOP, when both teams played with a matched
number of players is presented in Table 1. The mean
+ standard deviation of passes and attack time in each
subcategory based on whether athletes achieved a goal
or not, along with the overall number of shots, were
also recorded. These results indicate that the number
of attacks played in even conditions with few passes
was higher than the number of attacks with average
and many passes. Regarding BPT, longer possession
time attacks were reported more frequently than short-
or average-duration attacks.

In the even condition, between BPT and the scored
goals with teams, a statistically significant relation-
ship (% = 7.292, p = 0.05) was observed. Those sig-
nificant differences in scoring were identified between
short and average BPT (y % = 7.1, p = 0.0083) and
short and long BPT (y*, = 5.83, p = 0.0083). Scoring
after short BPT was more effective than for the average
(19.15 vs. 9.73%) and long possession time attacks
(19.15 vs. 0.82%). However, the ES values for those dif-
ferences were minimal and of little value, as the phi
coefficient equalled 0.11 and 0.074, respectively.

Between NOP and scored goals, a statistically sig-
nificant relationship (x*, = 10.8, p = 0.05) was ob-
served. The significant differences were detected be-
tween the exchange of many and few passes (3’ =
8.67, p = 0.0083) and many and an average number
of passes (x° = 9.13, p = 0.0083). Scoring after ex-
changing many passes was more effective than scoring
after few passes (18% vs. 10.52%) and average NOP
(18% vs. 10.10%). However, the ES values of those dif-
ferences were trivial and of little value, as the phi coef-
ficient equalled 0.096 and 0.11, respectively.

The total number of scored goals, corresponding to
BPT and NOP, for each categorical variable when 1 team
played with an extra player is presented in Table 2.
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Table 1. The number of scored and non-scored goals per short, average, and long ball possession time (BPT) (n = 1588)
and per the number of passes (NOP) of few, average, and many (n = 1506) in the even condition, as well as mean + SD
of BPT and NOP when goals were scored or not

Even condition

BPT BPT and scored goals BPT and non-scored goals BPT and total shots

Goals BPT (s) Non-goals BPT (s) Shots BPT (s)
Short (1-10 s) 18 7.89 £ 1.41 76 7.87 + 2.47 94 7.87 + 2.30
Average (11-20 s) 50 15.84 + 3.15* 464 16.57 + 2.57 514 16.50 + 2.64
Long (21-30 s) 106 25.94 + 2.82* 874 25.99 + 2.81 980 25.98 + 2.81
Total 174 21.17 £ 6.95 1414 2193 + 6.13 1588 21.84 £ 6.23

o NOP and scored goals NOP and non-scored goals NOP and total shots

NOP

Goals NOP Non-goals NOP Shots NOP
Few (1-3 passes) 76 1.92 + 0.81# 646 2.13 £ 0.78 722 2.10 + 0.79
Average (4-6 passes) 58 5.41 + 0.72# 516 4.88 + 0.82 574 493 + 0.83
Many (7-10 passes) 38 8.05 = 1.11 172 7.72 £ 1.08 210 7.78 + 1.09
Total 172 4.45 + 2.60 1334 3.91 + 2.12 1506 3.97 + 2.18

* significantly different from short BPT, # significantly different from many passes; p < 0.05

Table 2. The number of scored and non-scored goals per short, short to average, average to long, and long duration
of attacks (n = 488) and per the number of passes (NOP) of few, average, and many (n = 492) in the extra player
condition, as well as mean + SD of BPT and NOP when goals were scored or not

Even condition

BPT and scored goals BPT and non-scored goals BPT and total shots
BPT
Goals BPT (s) Non-goals BPT (s) Shots BPT (s)
Short (1-5 s) 12 2.50 £ 0.52 6 3.00 = 0.89 18 2.67 £ 0.68
Short to average (6-10 s) 26 6.85 + 1.32 12 8.17 + 1.64 38 7.26 £ 1.53
Average to long (11-15 s) 32 12.87 = 1.18* 44 13.68 = 1.27 76 13.34 = 1.29
Long (16-20 s) 156 19.47 + 2.34* 200 20.13 + 2.63 356 19.85 = 2.52
Total 226 16.74 + 6.40 262 18.47 = 5.13 488 17.67 = 5.81
NOP and scored goals NOP and non-scored goals NOP and total shots
NOP
Goals NOP Non-goals NOP Shots NOP
Few (1-3 passes) 36 2.11 £ 0.95 26 2.08 £ 0.74 62 2.10 £ 0.86
Average (4-6 passes) 54 4.89 + 0.84 64 5.09 = 0.85 118 5.00 = 0.85
Many (7-10 passes) 140 8.90 = 1.49 172 8.73 £1.89 312 8.80 = 1.72
Total 230 6.89 = 2.94 262 7.18 = 2.80 492 7.05 = 2.87

* significantly different from short to average BPT, p < 0.05

In contrast to the even condition, during the extra player,
the number of attacks played with many passes (7-10)
and the lengthy possession time (16-20 s) in all games
was more evident than in the other examined condi-
tions.

In the extra player condition, no significant relation-
ship was noted between NOP and scoring. However,
a statistically significant relationship was found be-
tween BPT and scoring (x*y = 11.91, p = 0.05). Particu-

larly, the significant differences were detected between
short to average and average to long BPT (x* = 7.02,
p = 0.0062), and short to average with the long dura-
tion of attack (y*s = 8.36, p = 0.0062). Scoring after
short to average BPT was more effective than after
average to long (68.42% vs. 42.10%) and long BPT
(68.42% vs. 43.8%). The ES values for those differences
ranged from moderate to low, as the phi coefficient
was 0.25 and 0.15, respectively.
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Discussion

This study aimed to classify ball possessions de-
pending on BPT and NOP in 2 specific conditions and
examine whether BPT and NOP that the players of
a team exchanged in each offence played a decisive role
in scoring a goal. For this purpose, the winning and
losing teams in 24 close games were analysed, and the
current study suggests that the effect of BPT and NOP
during each attack on scoring is small. Specifically, for
effective scoring in even conditions, the results demon-
strated significant relationships between exchanging
many passes and short-duration attacks, lasting 1-10 s.
A considerable relationship was noted between short
to average BPT and scoring in the extra player condi-
tion. However, the ES for these differences ranged from
moderate to low. During a water polo game, it is wide-
spread among coaches to ask their players not to rush
to complete their attack, either with an equal number
of players or with an additional player. Nevertheless,
they advise them to run out the attack time expecting
that the opponents will get tired and the attacking
players will find the appropriate moment to shoot to-
wards the opposing goalkeeper or pass the ball to their
centre-forward and gain a dismissal. This perception
is confirmed by the present research since most of the
attacks in all included games, regardless of whether
teams played in even or extra man conditions, displayed
a long possession time (21-30 and 16-20 s, respec-
tively) (Tables 1 and 2).

Long BPT and exertion of shooting at the end of
the attack are generally considered desirable and ef-
ficient by coaches. However, it is not certain that this
perception and implementation can guarantee victory.
In the present study, the BPT and NOP performed by
the players of all teams during their attacks had little
contribution to achieving a goal during the even condi-
tion. Specifically, 2 different strategies are found re-
lated to the effectiveness of the offence. The first one
concerned NOP, as it was observed that the exchange
of many passes (7.78 + 1.09) was more effective than
fewer passes. The second strategy was about BPT: short
attacks, lasting for 1-10 s (7.87 £ 2.29 s), were more
effective. On the basis of these results, we can assume
that a high rate of exchanging many passes in a short
time may be more effective for scoring in even condi-
tions. But as this outcome could have appeared owing
to the characteristics of the counterattacks (where
a temporary numerical advantage takes place in favour
of the attackers), prospective investigations could focus
on further explaining the finding mentioned above.
According to earlier articles, counterattacks are char-
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acterized by shorter periods than even conditions for
youth [17] and top-level [18] games. Moreover, during
the extra player condition, NOP did not affect the
scoring, while BPT had a small effect. The short to
average BPT, lasting for 6-10 s (7.26 = 1.53 s), dis-
played a higher success rate than the short BPT, lasting
for 1-5 s (2.67 + 0.68 s), and the longer BPT of 11-15 s
and 16-20 s (13.34 + 1.29 s and 19.85 + 2.52 s, re-
spectively). It seems that the coaches’ prevailing view
that the players should run out all the attack time in
the extra player condition cannot be verified here. In
general, BPT and NOP do not seem to be causal var-
iables in a team’s scoring. Instead, itis a consequence
of an interaction process determined by several factors,
such as the available space, the opponent’s quality (strong
or weak), the tactics configuration, and the current
result.

The research results on the relationship between
game success and BPT are inconclusive in football. Few
studies have reported no association [12, 19], while
several other authors have revealed a significant and
positive relationship [9-11]. A recent study, including
matches from the English Premier League, implies that
possession duration is indeed related to successful
performance; however, this is likely to be connected to
the players’ skill levels and not necessarily indicative
of the applied tactic schemes [11]. Hence, a more ana-
lytic exploration of the features of ball possession is
required. Further investigation is also needed to dem-
onstrate how ball possession develops from the ex-
change of passes aspect. In football again, few studies
have aimed to explore the short or long pass type used
to succeed. Results from the English and Italian pre-
mier leagues showed that the higher the classification
teams, the greater the number of short passes than in
those listed at the bottom of the ranking [20, 21].

Similarly, in basketball, many studies have explored
how ball possession leads to scoring achievement. The
existing investigation has determined NOP, partici-
pants, and the possession duration as applicable vari-
ables to analyse attacks and ball possessions [22-24].
However, several articles have pointed out the extra
worth of group tactical offensive and defensive activi-
ties [25, 26]. Nevertheless, when 1450 ball possessions
from 8 close games of the Spanish basketball play-off
series were analysed, the results showed, among others,
that the winning teams made more passes and had
longer BPT vs. different defensive systems than the
losing teams [22]. In a subsequent study, where data
from 40 basketball games were explored, men’s teams
increased the effectiveness of offences over the last cru-
cial 5 minutes, using only 1 pass or no passes during
a specific period [27].
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In the present study, it was found that there were
minimal to negligible differences regarding BPT and
NOP in water polo while in attack in even or extra player
conditions to achieve a goal. In even situations, the
attacking team’s short actual attack time and the closed
(pressing) defence of the opponent team can partially
explain this outcome [6]. Platanou and Geladas [6]
estimated that although a water polo team could hold
the ball for 30 s, the actual offence time lasted 15 s.
There is minimal potential for free kicks and shots
towards the opponent’s goalkeeper; thus, players are
shooting when the right opportunity is detected, re-
gardless of BPT and exchanged NOP. The same limi-
tations apply to the extra player condition, where the
actual time of the offence is 20 s.

Knowledge of these trends, which emerged from
this study results, could motivate coaches to use this
information to design specific workouts during routine
practices and to make decisions during matches. For
example, during even condition training, players can
practise in front of 1 goal at a high pace (a quick rotation
of the ball in a short time) and will either pass the ball
to the centre forward or try a direct shot from the pe-
rimeter. In the extra player condition training, in turn,
it will focus athletes on scoring fast.

During matches, coaches could propose their play-
ers to shoot at the opponent’s goal regardless of BPT
and NOP performed if they have identified the proper
circumstances and are free. Beyond these conclusions,
water polo is a popular dynamic sport; therefore, pro-
spective analysis projects must be designed to hand over
tools and scientific resources for coaches and players.

Conclusions

The current outcomes imply that a higher rate of
exchanging passes is more efficient under even condi-
tions. In the extra player condition, players could try
a shot when they can avoid the opponents’ blocks and
are free, regardless of whether the attack time is near to
elapse. Viewing these findings from a practical per-
spective could motivate coaches to use this informa-
tion to construct specific workouts during routine prac-
tice and to make decisions during the games.

Disclosure statement
No author has any financial interest or received any
financial benefit from this research.

Conflict of interest
The authors state no conflict of interest.

References

1.

10.

11.

12.

13.

14.

Dopsaj M, Matkovic I. The structure of technical and
tactical activities of water polo players in the first Yugo-
slav league during the game. In: Keskinen KL, Komi PV,
Holander AP (eds.), Biomechanics and medicine in
swimming VIII. Jyviskyld: Department of Biology of
Physical Activity, University of Jyviskyld; 1999; 435-
438.

. Lupo C, Tessitore A, Minganti C, Capranica L. Notational

analysis of elite and sub-elite water polo matches. J
Strength Cond Res. 2010;24(1):223-229; doi: 10.1519/
JSC.0b013e3181c27d36.

. McInnes SE, Carlson JS, Jones CJ, McKenna MJ. The

physiological load imposed on basketball players dur-
ing competition. J Sports Sci. 1995;13(5):387-397; doi:
10.1080/02640419508732254.

. Platanou T, Thanopoulos V. Time analysis of the goal-

keepers’ movements in water polo. Kinesiology. 2002;
34(1):94-102.

. Platanou T. Time motion analysis of international level

water polo players. J Hum Mov Stud. 2004;46(4):319-
331.

. Platanou T, Geladas N. The influence of game duration

and playing position on intensity of exercise during
match-play in elite water polo players. J Sports Sci.
2006;24(11):1173-1181; doi: 10.1080/026404105004
57794.

. Reilly T, Thomas V. A motion analysis of work rate in

different positional roles in professional football match-
play. J Hum Mov Stud. 1976;2(2):87-97.

. Fédération Internationale de Natation. FINA water polo

rules - valid from 12.03.2020. Available at: https://
www.fina.org/water-polo/rules.

. Hook C, Hughes M. Patterns of play leading to shots in

Euro 2000. In: Hughes M, Franks I (eds.), Pass.Com.
Cardiff: Center for Performance Analysis, UWIC; 2001;
295-302.

Lago-Penias C, Dellal A. Ball possession strategies in
elite soccer according to the evolution of the match-score:
the influence of situational variables. J Hum Kinet.
2010;25:93-100; doi: 0.2478/v10078-010-0036-z.
Jones PD, James N, Mellalieu SD. Possession as a per-
formance indicator in soccer. Int J Perform Anal Sport.
2004;4(1):98-102; doi: 10.1080/24748668.2004.1186
8295.

Stanhope J. An investigation into possession with re-
spect to time, in the Soccer World Cup 1994. In: Hughes
MD (ed.), National analysis of sport III. Cardiff: UWIC;
2001; 155-162.

Lupo C, Tessitore A. How important is the final outcome
to interpret match analysis data: the influence of scor-
ing a goal, and difference between close and balance
games in elite soccer: comment on Lago-Penas and Go-
mez-Lopez (2014). Percept Mot Skills. 2016;122(1):
280-285; doi: 10.1177/0031512515626629.
Lago-Pefias C, Gémez-Loépez M. How important is it to
score a goal? The influence of the scoreline on match

23

Human Movement, Vol. 24, No 2, 2023



HUMAN MOVEMENT

T. Platanou, E. Varamenti, Performance analysis in water polo

performance in elite soccer. Percept Mot Skills. 2014;
119(3):774-784; doi: 10.2466/23.27.PMS.119¢32z1.

15. Melchiorri G, Castagna C, Sorge R, Bonifazi M. Game
activity and blood lactate in men’s elite water-polo play-
ers. J Strength Cond Res. 2010;24(10):2647-2651; doi:
10.1519/JSC.0b013e3181e3486b.

16. Melchiorri G, Viero V, Tancredi V, Del Bianco R, Boni-
fazi M. Actual playing time of water polo players in
relation to the field position. J Hum Kinet. 2020;73:
241-249; doi: 10.2478/hukin-2019-0148.

17. Cohen J. Statistical power analysis for the behavioral
sciences. New York: Lawrence Erlbaum Associates;
1988.

18. Lupo C, Capranica L, Cugliari G, Gomez MA, Tessitore A.
Tactical swimming activity and heart rate aspects of
youth water polo game. J Sports Med Phys Fitness.
2016;56(9):997-1006.

19. Bate R. Football chance: tactics and strategy. In: Reil-
ly T, Lees A, Davids K, Murphy W (eds.), Science and
football. London: E & FN Spon; 1988; 293-301.

20. Araya J, Larkin P. Key performance variables between
the top 10 and bottom 10 teams in the English Premier
League 2012/13 season. University of Sydney Papers
in HMHCE. 2013;2:17-29.

21. Rampinini E, Impellizzeri FM, Castagna C, Coutts AJ,
Wisleff U. Technical performance during soccer matches
of the Italian Serie A league: effect of fatigue and com-
petitive level. J Sci Med Sport. 2009;12(1):227-233;
doi: 10.1016/j.jsams.2007.10.002.

22. Gémez MA, Tsamourtzis E, Lorenzo A. Defensive sys-
tems in basketball ball possessions. Int J Perform Anal
Sport. 2006;6(1):98-107; doi: 10.1080/24748668.2006.
11868358.

23. Ortega E, Cardenas D, Sainz de Baranda P, Palao JM.
Analysis of the final actions used in basketball during
formative years according to player’s position. J Hum
Mov Stud. 2006;50(4):421-437.

24. Ortega E, Cardenas D, Sainz de Baranda MP, Palao JM.
Differences in competitive participation according to
player’s position in formative basketball. J Hum Mov
Stud. 2006;50(2):103-122.

25. Gomez MA, Lorenzo A, Ibafiez SJ, Ortega E, Leite N,
Sampaio J. An analysis of defensive strategies used by
home and away basketball teams. Percept Mot Skills.
2010;110(1):159-166; doi: 10.2466/PMS.110.1.159-166.

26. Mexas K, Tsitskaris G, Kyriakou D, Garefis A. Com-
parison of effectiveness of organized offences between
two different championships in high level basketball.
Int J Perform Anal Sport. 2005;5(1):72-82; doi:
10.1080/24748668.2005.11868317.

27. Gémez M-A, Lorenzo A, Ibanez S-J, Sampaio J. Ball
possession effectiveness in men’s and women’s elite
basketball according to situational variables in different
game periods. J Sports Sci. 2013;31(14):1578-1587; doi:
10.1080/02640414.2013.792942.

24 Human Movement, Vol. 24, No 2, 2023



