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Game-Rdated Satigicsin the Spanish Water Polo L eague: Differencesbetween Seasons
Egadidicas de partido en la Liga Espafiola de Waterpolo: Diferencias entre temporadas

Mariadd CarmenlglesiasPérez, Enrique GarciaOrddriez, Carlos Tourifio Gonzdez
Universidad deVigo (Espafia)

Abstract: The am of this study was to identify the differences between seasons in men’s water polo regular competition by analysing the changes of
game-related statistics. The sample comprised 88 games from the Spanish Professional Water Polo League (2011-2014). The game-rdated statistics
were clustered into five groups: attacks in relation to the different playing situations, shots in relation to the different playing situations, attacks
outcome, origin of shots and technical execution of shots. Univariate (ANOVA, Kruska-Walis and Generalized Linear Modd tests) and multivariate
(Discriminant) analyses were used to compare seasons, and statigtical significance and effect sizes of the differences between seasons were caculated for
the game-related stetistics. The data were compositiona data, therefore the variables were modified with additive log-ratio transformation. During the
2011-2012 s=ason, the teams had significantly higher averages in even attacks (p<.01) and shots from zone 3 (p<.05). In the 2013-2014 season, teams
had significantly higher averages in counterattack (p<.001), counterattack shots (p<.01), shots from zone 6 (p<.05) and 4 (p<.05). The variables that
best distinguished between seasons were counterattack shots, counterattack, shots from zone 6 and 3, and even attacks. The group that best
discriminated among seasons was «Origin of shots» (46.5% origind sample and 42.3% cross-validation). The increase in counterattacks and in zone
6 shots seems to indicate a trend towards faster games and greater relevance of the centre forward. These findings can contribute to a better
understanding of the evolution of water polo performance indicators, helping the coaches to prepare the players accordingly.

Keywords: Performance indicators, performance profile, discriminant analysis, compositional data anaysis.

Resumen: El objetivo de este estudio fue identificar las diferencias entre temporadas para las estaditicas de juego en waterpolo masculino. La muestra
conggtio en 88 partidos de la Liga Espafiola de Waterpolo (2011-2014). Las estadigticas de juego fueron agrupadas en cinco grupos. ataques segln las
diferentes situaciones de juego, lanzamientos segin las situaciones de juego, resultado del ataque, origen de lanzamiento y gecucion técnica de
lanzamiento. Se aplicaron varios métodos estadigticos, univariantes (ANOVA, Kruskal-Wallis y Modelo Lined Generdizado) y multivariantes (andisis
discriminante) para comparar las estadisticas entre las diferentes temporadas, calculdndose diferencias significativas y tamafios del efecto. Debido a la
existencia de datos composicionaes, las variables fueron transformadas utilizando la funcion log-cociente aditiva. Se observé que durante la temporada
2011-2012 los equipos redlizaron més ataques en igualdad (p<.01) y lanzamientos desde zona 3 (p<.05). En la temporada 2013-2014, redlizaron més
contraatagues (p<.001), lanzamientos en contraatagque (p<.01) y lanzamientos desde zona 6 (p<.05) y 4 (p<.05). Las variables que mejor discriminaron
entre temporadas fueron los contrataques, lanzamientos en contrataque, lanzamientos de zona 6 y 3, y ataques en igualdad. El grupo que mejor
discrimin entre temporadas fue «Origen de lanzamiento» (46,5% muestra origina y 42,3% validacion cruzada). El aumento de contraataques y
lanzamientos de zona 6 parecen indicar una tendencia hacia juegos mas rgpidos y mayor relevancia del boya. Estos halazgos pueden contribuir a mejorar
d conocimiento de la evolucion de los indicadores de rendimiento en waterpolo, ayudando a los entrenadores para preparar a sus jugadores de acuerdo
a egtos cambios.

Palabras clave: Indicadores de rendimiento, perfil de rendimiento, andlisis discriminante, andisis datos composicionales.

Introduction improvement of strength, specificity and speed (Van den Tillar, 2004)
and can modify the performance.

Sincetheliteratureon performanceandyssinwater poloisrecent,
for now the available research has tried to identify the performance
characteridtics of the gamefor both men’s and women’s competitions
(Escdante, Ssavedra, Mandlla& Tela, 2011; Escalante, Soavedra, Tela,
Mansilla, Garcia & Dominguez, 2012; Escdante, Saavedra, Tela,
Mansilla, Garcia & Dominguez, 2013; Lupo, Condedllo & Tessitore,

Modern water polo has very little in common with the origind
game thet originated from England. Almost every agpect of the game
hasbeen changed sinceitsinception over ahundred yearsago (Donev &
Aleksandrovic, 2008). Duringthelast few years, therulesof water polo
have been changed on numerousoccas ons. Thebasi cintention behind
dl the changeswasto accderate the pace of the gameto makeit more

entertaining for spectators (Lozovina & Lozovina, 2009). The
augmented gpeed and rapid fire play greetly enhancesthe spectacle of
weter poloand thechangesintraining arisefrom theevol ution of expert
and scientific cognitionsinthefield of kinesiology in sports(Lozovina
& Lozovina, 2009). It seems reasonable to ask whether these changes
haveaninfluenceontheperformanceof theteams Themainaimof the
performanceandysisistoidentify the strengthsand wesknesses of the
teamstoimprovetheir performance(Carling, Williamsé& Reilly, 2005).
A performanceindicator isasd ection, or combination, of game-related
gaigicsthat amsto define some or dl the aspects of a performance.
Thevduesof theperformanceindicatorsareinfluenced for many factors
which can change through the time. For example, in handball (asport
similar to water polo), Jménez, Espina& Manchado (2017) indicated
that the quality of the shots is influenced by psychologica aspects
(Gonzdlez & Valadez, 2016), training methods and technique
improvement (Pascud, Alzamora, Martinez & Pérez, 2015), aswell as
the control of the training load and rest periods (Reynoso-Sanchez,
Herndndez-Cruz, L 6pez-Walle, Rangd-Colmenero, Quezada-Chacdn
& Jeenes-Sanchez, 2016; Gonzdez-Fimbres, Griego, Cuevas-Castro
& Hernandez, 2016; Murillo, Alvarez & Manomdlles, 2016). Someof
these elements are trainable with specific programs based on the
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20124). Garcia, Tourifio & |glesias (2015) identified the offensive per-
formanceindicatorsthat discriminated between match score (favourable,
baanced or unfavourable) in the regular seasons (2011-2014). They
observed that favourable games had averages that were significantly
higher for counterattack attacks and shots, gods, and shotsfrom zone
5and 6, whereasunfavourablegameshad significantly higher averages
ineven attacksand shots, nogod shots, and shotsoriginated from zone
3 and 4. In the same way, they identified the offensive performance
indicators that distinguished the top clubs from the others (Iglesias,
Garcia & Tourifio, 2016), which were counterattacks, even attacks,
pendlties, gods, no gods shots and shots from zone 2, 3, 4, 5 and 6,
drive shotsand shots after 2 flakes. Moreover, these authorsidentified
groups of offengve performance indicators in water polo which best
distinguished between match score (Garcia, Iglesias& Tourifio, 2016),
and they found that the group that most discriminated between match
score was «Attacks Outcomey, while the performance indicators that
most discriminated weregoal s, counterattack atacksand counterattack
shots. However, in water polo few studies have focused on anadlysing
thechange of game-rel ated tatisti csbetween seasons, unlikewhat had
happened in other sports (Medetakos, Vagenas & Bayios, 2011).
Cong dering the need to observe and describe the behaviour of game-
related atistics over different seasons, the aim of the current sudy
wastoidentify differencesof offensve performanceindicatorsbetween
seasonsfrom 2011-2014 in the Spanish Weter Polo League.
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Material and Methods

Participants

Thesamplecomprised 88 gamesfrom thefirst Spanish Water Polo
Leagueintheregular seesons 2011-2012, 2012-2013 and 2013-2014.
Furthermore, 47 gameswerebd anced and 41 unbalanced (differenceof
thefina score higher than 3 points). Thissamplerepresentsthe 22.29%%
of dl the matches played.

Teamswerethe sameduring thethree seasons, and 10 teamswere
represented: Barceloneta (62.7 points), Sabadell (48 points), Terrassa
(49.3 paints), Canoe (38 poaints), Matar6 (37.7 points), Mediterrani
(34.7 paints), Navarra (26 points), SanAndreu (27.7 points), Barceo-
na(27.3 points) and Cata ufia (24 points). Teking into account themean
of the points obtained during the three seasons (shown in parentheses),
Barcd onetawas awaysthe highest level team, clearly outperforming
thefollowing classified ones. Thelast four teams showed awesk level.

Measures

Independent variables

Thestudy andlysed 26 game-rel ated stati<tics, whichweresd ected
in agreement with the study by Garciaet d. (2015), and aso used by
different researchers(Hraste, Dizdar & Trninic, 2010; Escdante, et d.,
2012; Lupo, et d., 20125; Lupo, Condello & Tessitore, 2014). These
game-re ated Satistics(defined in Table 1) weredugtered infivegroups
«Attack Situation, «Shot Situation, «Outcome, «Zone» and «H akes».
Conddering that the variables of each group (Table 1) had a congtant
sum which equals 100%, the detawere compositional data. Based on
Aitchison (1986) the variables of each composition weretransformed
withlog-quotient transformation betweentheparts(specificdly, additive
log-ratio (dr) transformation) and applying adiscriminant andysiswith
thetransformed variables. For example, inthegroup «Attack Situation»
the varigbles EA, PO, CO and PE were transformed in: |og(PO/EA),
log(CO/EA), andlog(PE/EA). EA waschasen asdenominator duetoits
higher varianceand mean.

Dependent variable

The variable season was used to compare the 26 game-relaed
datistics described previoudy. The seasons were 2011-2012, 2012-
2013 and 2013-2014.

Procadures

Thematcheswererecorded by avideo camerapostioned a aside
of the poal, & thelevd of the midfield line. A match analyss system
(LongoMatch, System version 0.20.8, Barcel ona, Spain) was used for
the notational analysis, which was carried out by the authors of this
work.

To assessdaardiability three gameswere randomly selected and
two different observations were done to evaluate intra-observer
reliability. Asfor thegame-rel ated statistics, theobtained Cohen’sK gppa
washigh (0.97).

Table1.
List of game-related statistics clustered in five groups.
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Figure 1.
Schema of the division of the court according to 6 zones (Lupo, et al., 2012a)

Satidtical analyss

Thebasi c descriptive statistics (mean, standard deviation, median)
were caculated separately for each season. Norma digtribution was
checked with the Kolgomorov—Smirnov and Shapiro-Wilk tests. To
comparethedistribution of thevariablesdifferent testswereused: One-
way ANOVA was used to compare means, Kruska-Wallis test was
used to compare mediansand GLM with binomia responsewas used
for thepercentagevariables A significanceleve of 5% wascons dered.
Moreover, Bonferroni post hoc pairwise comparisonswere performed
after ANOVA andyseswith significant effects.

Subsequently, theresultswere subjected to adiscriminant andysis
toidentify which game-rel ated statisticsbest distinguished betweenthe
seasons, thus, two discriminant functions were obtained. Indicators
with gtructure coefficients (SC1, SC2) vaues> 0.30 were consdered
relevant when their SC bel onged to asignificant discriminant function.
The dependent variable wasthe season, and theindependent variables
were those giving p-vaue < 0.05 in the one dimensiond tests The
eigenvalue, the canonica correlation index, Wilk's lambda, and the
percentageof right classification wereused to measurethediscriminant
power. The homogeneity assumption waseva uated with theBox' sM
test. To ded with the problem of essentid zeros in the log-quotient
transformation of the variable PE, two analyses have been made: for
matcheswith pendties and for matches without pendties. For groups
«Shot Situation» and «Outcome», we have used the same methods to
transformthecompositiona dataandtoded withthezeros Thegroups
«Zone» and «H akes» presented only oneandysiswith dl thematches
due to the non-essentia zeros. The log-transformation improved the
normdity of the variables dlowing the use of models that assume
normdity, such as the discriminant andyds All statigticd analyses
wereperformed using SPSSsoftwarerd ease 18.0 (SPSSInc., Chicago,
IL,USA).

Reaults

Groups Per for mance indicator Definition

Table 2 presents basic descriptors of the

Attacksin relation to % Even attacks (EA)

thedifferent playing % Power-play (PO)
situations % Counterattack (CO)

(“Attack Situation”) % Penalties (PE)

Percentage of even attacksrespect to total attacks
Percentage of power-play attacks respect to total attacks
Percentage of counterattack respect to total attacks
Percentage of penalties attacks respect to total attacks

game-related statigtics per season (2011-2012,
2012-2013 and 2013-2014), together with the

Shotsin relation to the % Even shots (ES)

different playing % Power-play shots (POS) Percentage of power-play shots respect to total shots
situations % Counterattack shots (COS) Percentage of counterattack shots respect to total shots
(“Shot Stuation”) % Penalties shots (PES) Percentage of penalties shots respect to total shots

Percentage of even shots respect to total shots

corresponding one dimensional tests results.
Thereweresix varigbles (datitics) thet differed

% Goals (G)

% No goal shots (NG)

% Exclusions (EX)

% Penalties achieved (PEAC)
% Offensive foul s (OF)

% Lost possessions (LP)

Attacks outcome
(“Outcome”)

Percentage of goals respect to total attacks

Percentage of no goal shots respect to total attacks
Percentage of exclusions achieved respect to total attacks
Percentage of penalties achieved respect to total attacks
Percentage of offensive fouls respect to total attacks
Percentage of |ost possessions respect to total attacks

between seesons. Thegame-related gatisticswith
statistically significant differences between
seasons were CO (p<.001), EA (p<.01), COS
(p<.01), S3 (p<.05), HA (p<.05), S6 (p<.05).

% Shotszone 1 (S1)
% Shots zone 2 (S2)
Origin of shots(see % Shotszone 3 (S3)
Figure 1) (“Zon€e’) % Shotszone 4 (S4)
% Shots zone 5 (S5)
% Shots zone 6 (S6)

Percentage of shots originated from zone 1 respect to total shots
Percentage of shots originated from zone 2 respect to total shots
Percentage of shots originated from zone 3 respect to total shots
Percentage of shots originated from zone 4 respect to total shots
Percentage of shots originated from zone 5 respect to total shots
Percentage of shots originated from zone 6 respect to total shots

Looking at the post-hoc comparisons, the third
season presented significant differencesfromthe
other two (in CO, EA and S3), from thefirst one
(COS) and from the second season ($4). In

% Drive shots (DS)
Technical execution of % Shots after 1 flakes (S1F)
shots (“Flakes') % Shotsafter 2 flakes (S2F)

Percentage of drive shots respect to total shots
Percentage shots after 1 flake respect to total shots
Percentage of shots after 2 flakes respect to total shots

addition, therewasasignificant differenceinthe
meansof 6 betweenthefirst and second seesons.

% Shots more than 2 flakes (SM2F) Percentage of shots more than 2 flakes respect to total shots
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Table2.

Basics statistics (mean + standard deviation, median) for the percentage (count) variables, ANOVA test (A), Post-hoc differences, Kruskal-Wallis test (K), Generalized Linear Modelstest (GLM) and

effect size (E9 for the percentage variables between seasons

20112012 (F) 20122013 (5) 20132014 (T) A » o
(N=61) (N=64) (N=51) =
M£SD Med M£SD Med M£SD Med F__ Posthoc _ Chi Chi
% Even attacks ( Count EA) 713:7.4(30.6:32)  7L0(340) 730:7.0(362:34) 72.7(365) 67.7285(3368:38) 679(380) 70+  FT, ST 122* 1037 075
% Power-play (Count PO) 180+4.6(88:26) 167(80) 18.1+4.49.1:27) 19.2(90) 17.3:47(88:30)  17.0(20)
% Counterattack (Count CO) 85:52(42428)  83(40)  75:5037:26)  6030) 13.1+68(66:35) 122(60) 157%%* FT,ST  27.8** 558 153
% Penalties (Count PE) 22622(1151.2)  21(1.0) L5416(.7.8) L8(L0)  10:22(9:L1)  19(L0)
% Godls (Court G) 166:63(8.123,2)  160(80) 18.0:5.600:28) 18.2000) 17.767.2(89:38)  17.4(80)
% No goal shots (Count NG) 381:7.6(185:36) 383(180) 36.9:7.1(184:4.0) 358(180) 37.5:88(18:8:4.5) 362(19.0)
9% Exclusions (Count EX) 17.3:41(8423) 17.0(80) 17.0:3885:23) 17.390) 16.3:46(83:28) 16.1(80)
% Penaltiesachieved (Count PEAC)  2.2¢22(1.1+1.2)  2(1.0) 14+16(7:.8) 1810)  18:21(10:11)  20(L0)
% Offensive fouls (Count OF) 100:42(48:2])  94(50) 107:50(53:24) 108(50) 10.4:46(51:22)  100(50)
% Lost possessions (Count LP) 160:5.0(7.8:25)  160(80)  16.1+6.0(7.9:28) 15580)  16.1+6.4(80:30)  15.1(80)
% Even shots (Count ES) 57.8:13.1(15.4£4,1) 59.1(150) 57.9:116(158:35) 56.6(150) 55.7:11.7(15338) 54.2(14.0)
% Power-play shots (Count POS)  20.3:0.9(7.7425)  27.6(7.0)  285:8.2(78:25) 288(80) 27.9:07(7.8:29)  267(80)
9% Counterattack shots (Count COS) ~ 88:7.9(24:2.3)  7.420)  110:76(B30:22) 9.7(30)  132:84(37:26) 125(30) 42 FT 1220 149 047
9% Penalties shots (PES) 42:43(1112)  37(L00)  2.6:28(7+8)  3A(L0)  35:41(9:L1)  34(L0)
% Shots zone 1 (Count 1) 86:58(23tL6)  7.7(20)  7.1t53(19:Ld)  69(20)  80:49(22¢14)  83(20)
% Shots zone 2 (Count S2) 17.3:6.4(46:17) 161(50) 18.8:83(5.1¢24) 102(50) 189:7.9(5.2¢22)  17.9(50)
% Shots zone 3 (Count S3) 300:068.2:28 32080 308:9.184:27) 30.4(80) 269:7.6(7.3:19) 261(70) 35*  FT,ST  81* 89  .039
% Shots zone 4 (Count S4) 17.147.9(452.1)  167(40) 14.4:7.4(40:21) 14.840) 18.0:83(50:24) 17.4(50)  34* ST 82r 038
% Shots zone 5 (Count S5) 105:58(2.8:16) 100(30)  96:6.4(26:18)  7.6(220)  9.6:48(27:14)  95(20)
% Shots zone 6 (Count S6) 157:8.2(42+2.2)  154(40)  19.6:09(54¢28) 10.7(50)  10.1+89(54:28) 17.9(50)  34* Fs 60¢ 111 037
% Drive shots (Count DS) 67.4:10.4(180:39) 68.0(17.0) 65.7:10.5(17.0:3.7) 65.3(17.0) 68.5:104(18.8:35) 68.2(19.0)
% Shotsafter 1 flakes (Count SIF)  216:8.4(5.7¢22)  20.0(5.0) 22.2:8.9(6.1+26) 220(60) 21.0:83(58:25) 20.7(60)
9% Shotsafter 2 flakes (Count 2F)  6.4+5.2(17+1.3)  50(10)  7.0:51(19:14)  67(20)  6.7452(19+16)  69(20)
%Shotsmorethan 2flakes(Count 42,4001 2410)  38(10)  51t4414:12) 3810  3935(11¢10)  36(L0)

SM2F)

Note: F=First Season; S=Second Season; T=Third Season
* p<.05, ** p<.01, ***p<.001

The results of the discriminant andysis (with the varigbles that
have been sgnificant in the univariate tests) are presented in Teble 3.
Thediscriminant functionsclassified correctly 61.4% (origind sample)
and 55.7% (cross-vaidation) of theseason. Inthisdiscriminant andyss,
thevarigblesthat hed higher discriminatory power were COS(SC=.725),
S6(SC=.680), CO (SC=.636), S3(SC=-.424) and EA (SC=-.384).

Table3.

Results of a discriminant analysis between seasons with the variables that have been significant in the univariate tests

pendlties. The groups «Zone» and «Flakes» had five varigbles with
relevant SC (> .30).

Discussion

To the best of our knowledge, this is the firgt study to andyse
differences of game-related Statistics between seasons in a regular
competition of water polo. The results of the
initial univariate analysis identified the

SEASON

Structure coefficients

counterattack atacksand shots (incresse), shots

SC1 Sc2 originated from zones 4 and 6 (increese), even
% Even attacks (EA) -.384 ..
% Counterattack (CO) 544 636 attacks(decreass), and shotsoriginated from zone
% Counter attack shots (COS) 725 1 fi Tt
% Shats sone3 (5) e 3(d_ecrfaese),assgn|f|ca’rtggnt-:_~rqaedsta|st|§
% Shots zone 4 (S4) while in the subsequent discriminant andysis
0, . . - . .
4 Shots 70095 (56) T A thefollowingvaricbleswerefoundtodisoriminete
o ,;igmvg;,e . g% g;g in relation to season: counterattack attacks and
anoni OIT! 1on Index . .
Wilk's Lambda 616 927 shots, shotsfrom zone 6, shotsfrom zone 3 and
Sig .000*** .024*
% Correct Classification (Original sample) % Correct Classification (Cross-validation) even Ettaks' i
% 2011-12 season 541 492 These results suggest that water polo is
% 2012-12 season 719 65.6 -
%% 2013-14 sa50n 569 510 trending towards faster paced games due to
% classification 614 55.7

Only SC > 30 are displayed; *p<.05, ** p<.01, ***p<.001

The results of the analysis (with alr Tales.
transformed variables) are presented in Table 4, without penalty ©

increased counterattacks, and morerd evance of
thecentreforward locatedin zone6. Inthesame

Discriminant analyses between the seasons for each group (see Table 1) with log-transformed variables for matches with penalty

for eachgroup (Table1). Condderingdl measures

Structure . —_— % Original % Cross-
. T . . T Eigenvalue Wilk’s Lambda Box S
of discriminant power (percentage of right codificients ‘ ___smple  validation
d&flcﬁlon iS flCd'yg’lO\Naj),lnmad']es OERS SC1 Se(ig Eigenvalue Can. Corr. Lambda Sig. Sig.  TOTAL _ TOTAL
with pendities, the group «Zone» provided the I|Z%((gg//|§::)) T S8 154 013 34 014 84 ST 006 S0 A6 434 04
Zgﬁsgl,l?lfylng(ﬁigfor;l’f ololnglgbsjp hgead Situation f;’g((zgﬁﬁ?) ocs 90 253 017 440 128 785 984 003* 203 614 465 423
3% for cross-validation), follow group e — s
«Attack Situation» (43.4%for origind sample, and 10g(EX/NGP)
40.4% cross validation), < Situation»(43.6% |ﬁg(ig/;%g§;) 569 - 109 013 314 115 890 987 339 865 078 436 317
. y (snt . ogl -.
for origind sample, and 39.4% cross-vdidation), Outcome Iff&e%é;s? ggg 33%%
o . 610 -.
<<Outcorr_1&>>(_43.4A)foror|g|ndsarrple,and:?_»l._?"/o '|°g(g>émg?) a2 072 019 259 136 915 981 632 729 434 459 37.8
crossvaidation) and «Flakes» (32.4%for origind NG e o
sample, and 27.8% cross-vdidation). In matches Tog(POSES) -683
- - L log(COSES) 846 .360 095 .054 295 226 .866 .949 .044* 094 038" 436 39.4
without penalties, the results were similar. ot logPESES) -3 424
Moreover, Table4 showsthat out of 11 varigbles Stuation :sgézggléss?) o :ig 084 008 278 001 915 992 220 464 649 397 397
corresponding to groups «Attack Situation», log(SUSB) 387
«Outcome>a_nd«5hot8tu§t|on»,or?lysx0fthern Zone log(S3/SB) 729 076 047 266 212 888 .955 .000' 179 501 465 423
hed SC> .30in matcheswith pendties, and out of :oggg; a0 s
eight variables corresponding to groups «Attack TR ST
Flakes  log(S2F/DS)  .866 015 008 120 090 .978 9% 884 656 708 324 278
Situation», «Outcome» and «Shot Situation», only log(SM /%) -
fivevariablesshowed SC>.30inmatcheswithout Only SC>0.30 aredisplayed; * p<.05, ** p<.0L, ***p<.001
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way, Lozovinaand Lozovina(2009) showed thebasicintention behind
dl thechangeswasto accel erate the pace of thegameand makeit more
entertaining for spectators. These developments|ead usto believethat
the teams who have adapted to these changes have achieved better
results. Infact, Garciaet a., (2015) found that the counterattack attacks
and shots, shots originated from zone 6 were sgnificantly higher for
favourablegames, supportingthisidea. Inthesameline, Bilge(2012),in
handbal, foundthat thetechnical variablescontributing tothesuperiority
of European teams over other teams show that the fast bresk, pivot
position and back court postion efficiencies indicate that handball
increasingly requires playersto be quicker, moredynamic, versatilein
both atack and defence, technicdly qudified, able to play a each
postionat least for ashort timeand to have excdllent game perception.

Another line of sportsrelated research has focused on anadlysing
changes, both physicd asmorphological (Pavidic, Lozovina& Lozoving,
2011; Lozoving et d., 2012), amingtoidentify aplayer profile Although
they arelinesthat handledifferent variables, aninterestin observing the
evolution of water polo is the link between both researches. The
anthropometric characteristicsof ditewater polo playershavechanged
over the past 28 years analysed, changes in body shape included
augmented height, elongated limbs with thinner waist and broader
shoul ders, increased body mass, and musdeto-fat massratio (Lozoving,
et a., 2012). The observed changes are consequences of age-old
populétion trends and sport related morphological adaptation. The
results of our investigation about the game-related statistics between
seasonsreinforce thisideaof water polo evolution towards something
morephyscaly demanding. Teemsnow performwith greater physica
intensity. Anincreased number of counterattacks between the seasons
thet weanalysed (2011-2014) gainsgrester Sgnificancewhen compared
with previous studies (Lupo, Minganti, Cortis, Perroni, Capranica &
Tesstore, 2012b), inwhich they observed during the2005-2006 seeson
intheltdian SerieA1 (Smilar tothe Spanish League) anaverageof 2+1
counterattacks, accounting for about 4.1%, whichisfar fromtheavera:
ge found in our study 6.6+3.5, equivaent to 13.1% of atacks. The
increased of shots from zone 6 (usudly the centre forward) indicates
that this position is a conductive to offence and tha players require
more physicd training, especialy so far asstrength is concerned.

Asin other sports such as soccer or handbal (Rampinini, Coutts,
Cadtagna, Sass & Impellizzeri, 2007; Bilge, 2012; Barreira, Garganta,
Cagtelano, Prudente& Anguera, 2014; Barnes, Archer, Hogg, Bush &
Bradley, 2014; Saavedra, Porgeirsson, Krigtjansdottir, Chang &
Halldorsson, 2017), water polo developments during this period of
time, haveledto afaster gamewith morerdevanceof thecentreforward.
Thelnternationd Swvimming Federation (FINA) hascurrently proposed
arulechange, subtract oneplayer frompool, and decressethes zeof the
ball and of thefield dimensionsto makethesport morevisudly gppeding.
It could beinteresting to eval uatetheimpact of theserulechangesinthe
frequency and successof game-related Satisticsand comparethefuture
results with those obtained in this paper.

Thisstudy presentsreferenceva uesof game-related Satisticsand
showsthoseagpectsof thegameinwhichtherearedifferencesbetween
seasonsinwater polo. Theseresultscontributeto abetter understanding
of the determinant game-related statistics of the elite weter polo
performancesaround different seasons, thushe ping coachesto prepa:
re their players accordingly. For example, if a notationa analyst or
coach has identified that some aspects of performance are changed
between seasons, so that consequently the player”s preparation for the
match can befocused on reducing such effects.

Thisstudy hassomelimitations. Firgly, dthoughthesampleisthe
largest oneusedinawater poloresearch that performssuch athorough
andydsof thegame-rel ated Satigtics, thesampleisnot random because
thedifficulty in obtaining thevideos. Also, only thetenteamsthat have
remained in the top category during the three seasons have been
consdered, and it would have been convenient toincludedl available
teams.

Secondly, inorder to achieveamorecompleteandys's, thescoreof
thematch and theleve of the teams should be taken into account.
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Thirdly, werecognizethat three seesonsareinsufficient to confirm
atrend, however webdievetheresultsfoundinthisstudy areidentifying
the variablesthat will be rdlevant to confirm that future trend.

Conclusion

The am of this sudy was to identify the differences between
seasons in men’s water polo regular competition by andysing the
changesof game-rdlated gatitics.

Firgtly, the results ssem to indicate thet the water polo is heading
for afaster paced game due to increased counterattacks, and towards
morerdevance of the centreforward, located in zone 6.

Secondly, theimportance of these factorsis related to changesin
theteams” and players’ activities as a response to trends of the water
polo game-rdated statisticsin the different seasons.

Thirdly, coachesshould takeinto account thesefindingsin order to
improvethe qudity of technicd, tactica and physicd training.

References

Aitchison J. (1986). The dtatistical analysis of compositional data.
Monographs on Stetistics and Applied Probability. London:
Chapmanand Hall Ltd.

BarnesC.,Archer D.T.,Hogg B., BushM., & Bradley PS. (2014). The
evolution of physicd and technica performance parametersinthe
English Premier League. International Journal of SportsMedicine,
35(13), 1095-1100.

BarreiraD., Garganta J,, Cagtdllano J,, Prudente J, & Anguera M. T.
(2014). Evoluciondd ataqueend flitbol dediteentre 1982-2010.
Revista de Psicologia del Deporte, 23(1), 139-146.

Bilge M. (2012). Game Andysis of Olympic, World and European
Championshipsin Men’s Handball. Journal of Human Kinetics,
35, 109-118.

Caling, C., Williams, A. M., & Reilly, T. (2005). Handbook of soccer
matchanalyss Asystematic approachtoimproving performance.
New York Routledge, London.

Donev Y., & Aleksandrovic M. (2008). Higtory of rules changesin
waeter polo. Sport Sience 1(2), 16-22.

Escalante Y., Saavedra JM., Mansilla M., & Tella V. (2011).
Discriminatory power of water polo game-related stetistics at the
2008 Olympic Games Journal of Sports Sciences, 29(3), 291-298.

Escdante Y., Ssavedra JM., Tdla V., Manslla M., Garcia A., &
Dominguez A.M. (2012). Water-Polo game-rdated gatistics in
Women's International Championships: Differences and
discriminatory power. Journal of Sports Science and Medicine,
11(3), 475-482.

EscdanteY., Ssavedral, TdlaV., MansllaM., GarciaA., & Dominguez
A.M. (2013). Differences and discriminatory power of Weter-
Pologame-related satisticsinmenininternationa championships
and their relationship with the phase of the competition. Journal of
Strength & Conditioning Research, 27(4), 893-899.

GarciaE., Tourifio C., & IglesasM.C. (2015). Offensive performance
indicatorsinaregular season of Water-Polo. | nternational Journal
of Performance Analysisin Sport, 15(3), 114-1123.

GarciaE., IglesasM.C., & Tourifio C. (2016). PerformanceA ssessment
in Water Polo Using Compositiona Data Andysis. Journal of
Hurman Kinetics, 54(3), 143-151.

Gonzdez Fimbres, R., Griego Amaya, H., Cuevas Castro, C., &
Hernéndez Cruz, G (2016). Influenceof training load volumeand
intensity on heart reterecovery. Retos. Nuevas Tendenciasen Edu-
cacion Fisica, Deportey Recreacion, 30, 180-183.

Gonzdez Hernandez, J,, & Vaadez Jmenez, A. (2016). Persondity
and psychological response in atheletes. Tempora and adaptive
representation of the person-sport process. Retos. Nuevas Ten-
denciasen Educacion Fisica, Deportey Recreacion, 30, 211-215.

HragteM., Dizdar D., & TrninicV. (2010). Empiricd verification of the
weighted system of criteriafor the lite Water Polo player quaity

-231-



evalugtion. CollegiumAntropol ogicum, 34(2), 473-479.

IglesasM.C., GarciaE., & Tourifio C. (2016). Keysto SuccessinHigh
Level Water Polo Teams. International Journal of Performance
Analysisin Soort, 16(3), 995-1006.

Jménez, I M., Esping, J. J,, & Manchado, C. (2017). Andisishistdrico
delaefectividad deloslanzamientosaporteriadeba onmano mas-
culino. Retos. Nuevas Tendenciasen Educacion Fisica, Deportey
Recreacion, 32,228-232.

LozovinaM., & LozovinaV. (2009). Attractiveness logt in the water
polo rules. Sport Science, 2, 85-89.

LozovinaM., LozovinaV., & PavidcL. (2012). Morphologica changes
in dite male water polo players: survey in 1980 and 2008. Acta
Kinesiologica, 6(2), 85-90.

Lupo C., Conddlo G, & TesstoreA. (2012a). Notationd andyss of
ditemen’sWater Polord ated to specific marginsof victory. Journal
of Sports Scienceand Medicine, 11(3), 516-525.

Lupo C., Conddlo G, & Tessitore A. (2014). Women's Water Polo
World Championships: technica and tactica aspects of winning
andlogngteamsindoseand unbaanced games. Journal of Srength
and Conditioning Research, 28(1), 210-222.

Lupo C., Minganti C., CortisC., Perroni F,, Cgpranical., & Tessitore
A. (2012b). Effectsof competitionlevel onthecentreforwardrole
of mensWater-Polo. Journal of Sports Sciences, 30(9), 839-897.

Meletakos, P, Vagenas, G, & Bayios, |. (2011). A multivariate
asssment of offensveperformanceindicatorsinMen’sHandball:
Trendsand differencesintheWorld Championships. I nternational
Journal of Performance Analysisin Sport, 11, 285-295.

- 232 -

Murillo Lorente, V., Alvarez Meding, J., & Manomelles Marqueta, P
(2016). Contral of training loads through perceived exertion.
Prediction of heart rate. Retos. Nuevas Tendencias en Educacion
Fisica, Deportey Recreacion, 30, 82-86.

Pascud, N.,Alzamora, E. N., Martinez Carbonell, J. A., & Pérez Turpin,
J A. (2015). Andysis of different teaching methods in Young
soccer players. Retos. Nuevas Tendencias en Educacion Fisica,
Deportey Recreacion, 28, 94-97.

Pavicic L., LozovinaM., & LozovinaV. (2011). The differencesin
body phys quebetween two generationsof ditewater poloplayers
(1995-2008). Soort Science, 4(2), 48-54.

Rampinini E., CouttsA., CestagnaC., Sess R, & Impellizzeri F. (2007).
Variationin Top Leve Soccer Match Performance. International
Journal of SportsMediicine, 28(12), 1018-1024.

Reynoso-Sanchez, L., Herndndez-Cruz, G, Lopez-Walle, J,, Rangdl-
Colmenero, B., Quezada-Chacon, J.,, & Jaenes-Sanchez, J. (2016).
Recovery-gressba ancethroughout aseasoninvolleybal university
players. Retos. Nuevas Tendenciasen Educacion Fisica, Deportey
Recreacion, 30,193-197.

Saavedra, J. M., Porgeirsson, S, Krigansdottir, H., Chang, M., &
Haldorsson, K. (2017). Handbal | game-rel ated tisticsinmen et
Olympic Games (2004-2016): Differences and discriminatory
power. Retos. Nuevas Tendenciasen Educacion Fisica, Deportey
Recreacion, 32, 260-263.

VandenTillaer, R. (2004). Effect of Different Training Programsonthe
Ve ocity of Overarm Throwing: A brief review. Journal of Srength
and Conditioning Research, 18(2), 388-396.

Retos, nimero 33, 2018 (1° semestre)



