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Reliability of the 30s crossbar jumps water polo test

ABSTRACT

Monitoring performance of spespecific skills is important for elite athletesThe 30
second cross bar jump test is a commonly used assessment tool in watasgessing
players ability to repeatedly elevate their body out of the wat@he study aimed to
examine the reliability of this tesfThirteenelite femalewater poloplayersperformed the
teston two separate occasionsCorrelation ¢( = 0.61), coefficient of variation (CV =
11.6%9 andlimits of agreement (95%mits of agreement + 3.3 jumps) found between
the two occasionsindicated that the test wasot sensitive enough for monitoring
performance changes in elittemalewater polo players Additionally, no correlation of
anthropometric characteristics was found with crossbar jumpss suggested th&0
secondscrossbar jumps test 1ot a reliable test and should not be ubgdwate polo

coachedor evaluating the ability of players to repeatedly jump out of the water

Keywords. aguatics performance monitoringportspecific test, testetest design
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INTRODUCTION

Water polo is a game with several unique features imposed by the aquatic eawiramdn
the intermittent nature of the sport pag high physiological demands upon the athlete
(Smith, 1998) A number of valid and reliable tests have been developed to mdmstor
aerobic and match fithess of water polo playeiRechichiet al (2000) developed a
multistage swimming shulttle test, which assessed the aerobic fitness o$ fipyepeated
10m shuttles with swim speed increasing every 1 minktejika et al (2006) developed a
more matckspecific test, assessig match fithess through repeated 7.5m shuttles
interspersed with 10 seconds of active recovery, with the velocity inayesfsem a variable
number of shuttles.

Additionally, the ability to perform a single explosive jump and the capacity for teghea
explosive jumps in the water are very important in water polo performan¢an@®ia2005;
Tumilty et al, 2000). Water polo playersfrequently perform awns such as shooting,
passing, blockingind scrimmagingPlatanou, 2004Platanou and Geladad)@5). These
actions require excellent technical execution of the ‘eggbeater kick’ toagedewnward
forcesin the water(Platanou, 2005; Tumilty et al, 2000The eggbeater is a cyclical action
of the legs with the two legs performing similar but ralédive actions.Execution of this
skill is vital in the game of water polo, asater polo players lack the advantage of fixed
resistancdo push againstheir feet can not reach the bottom of the pdbk ability of the
players to gecute these skills commonly assessed by “wmater’ tests, such as thertical
jump (single explosive jump aiming for height) or water polo crossbar jumps.
Platanou(2006) examined the ‘water’ vertical jump test and found it to be a reliable

method of assessing the ability of water polo players to move their bodies verticatlf out
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the water. The crossbar jumps test an anaerobic powetestand has been used to assess
the ability of players to repeatedly elevate their bodies out of the.taterolvesrepeated
explosive jumpsaiming to touch (with both arms) regulation water polo goatossbar
(0.90m height above water surfage as manytimes as possible in 30 seconds
Notwithstanding the specificity of this test, even when comparathstgmore established
tests of anaerobic power (Bampouras and Marrin, 2009), no scientific evielasistor its
reliability.

This lack of information together with the possibility that the test could be affbgt¢he
anthropometric ltaracteristics of players, raise concerns about its ugenasitoring tool.
Therefore, the aim of the current study was to examine the reliability of dmshonly
used water polo tesh female playersit was hypothesised that the test wouldt be

sensitive enough to detect performance changes.

MATERIALSAND METHODS

Subjects

Thirteen female water polo playemnd€ant SD: age 220 + 4.4 years, height 168% 7.9

cm, body mass 65:06.1 kg, maximum oxygen uptake 51.4 + skbkglmin™t) whowere

all members of a Nationaéam for ovetwo yearsat the time of the studyrovided written
informed consent The study took place the preparation training phas@he study was
approved by thénstitutional Ethics Committee.

The current sample size l@lbelow the recommended population Sized0 subjects)or
reliability studies (Altman, 1991) However, such a sample size would be unrealistic for

the present study investigating a spgpécific test and, hence, requiring subjectse
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proficient in its execution In situations like this,tihas been strongly suggested to assess
the impact of statistical precision on the sample estimates of @tamd and Altman,
1999). Therefore, 8% confidence intervalCl) wascalculatedto indicate the likely nage

of the true value.

Measurements

Height (Ht) was measured to the nearest 0.1 cm using a stadiofdettirn(, Crymch,
UK), while body masgBM) was measured to the nearest 0.1 kg using a calibrated balance
beam scale (Sec&irmingham, UK). Sum of four skinfolds (SUM4SF) was calculated
from measurements at the biceps, triceps, subscapular and suprakaassiy skinfold
callipers (HarpenderBurgess Hill, UK), and measurements were taken to the nearest 1
mm. For all anthropometric measurementstandard International Society for the
Advancement of Kinanthropomet(iSAK) procedures were followe@larfell-Jones et al,
2006).

The subjectgperformeda crossbar jumps tegCJ) on two separate occasiof8J1 and
CJ2. The subjectsstarted from theundamental floating position with their heads and
shouldergust above the waterandhad to repeatedly jump out of the water and touch the
vertical bar of the water polo goal with both hgnds manytimes as possible in 30
seconds.

In order to jump, the subjects wstheir arms, vigorously treading water (sculling) to
position the body in an upright positionAt the same time, they use high-intensity
eggbeater kick to lift the body out of the watéfhe jumping movementvas completed
with a simultaneus powerful downwards kick, which Kl the body out of the water

(Platanou, 2005). The subjects touch the vertical bar of the water polo goal with both hands
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at the highest point of the jumgeggbeater wasised again after the juntp decelerate the
bodys return tothe watey thecycleis then repeated.

The team’scoach supervised all testing to ensure appropriate technique was adhered to
throughout the 30 second periodAll tests took place with a minimum of 24 hours
interveningand at the same tenof the day in order to avoid circadian rhythm effects
(Atkinson and Reilly, 1996).

Statistical analysis

Homoscedasticity of data was examingad subsequently confirmed.Systematic bias
between CJ1 and CJ2 was assessgddired Student’'s-test. Pearson’s correlation
coefficient ¢), adjusted for individual repeated measuigsnd and Altman, 1995and
intraclass correlation coefficient (IC@jere calculated to examine fosation of CJ1 and
CJ2. A two-way mixed moeél for absolute agreement was used for ICC calculation.
Absolute agreement was examined with standard error of the mean (E&dljlated as
SD x V(1-ICC), coefficient of variation (CV]calculated as (sample SDjsample mean) x
100) and 95% limits of greement (LoA)(Bland and Altman, 1986). 5% CI were
calculated for the abovmeasuregAtkinson and Nevill, 1998) It was deemed thaest
retest measurement error of CJ would be acceptable on the basis of exceakati @orf

> 0.90), a lowCV (CV <10%) and a SEM < 2 jumps.

Finally, Pearson’s correlatiomas alsoused to examine farelationshipsbetween Chnd
anthropometric variable@it, BM, SUM4SH. 9%% CI were also calculated for the above

measuresStatistical significance was setpag 0.05.

RESULTS
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Descriptive statisticef all variablesare reportedn Table 1.

TABLE 1 HERE

A significant bias of 2 jumps was found between CJ1 and CJ2, with CJ2 scores being
consistently higher. Pearsormarrelation coefficienshowed a lower than sti@ted
correlation between the two trials, a finding supported byGkkevalue. SEM value was
1.7 jumps an@V showed a lowr relatiorshipthan stipulatedetweenCJ1 and CJ2.
Finally, 95%L0A indicatal that CJ scores betweéurturerepeated CJ trials Witliffer by +
3.31. Values of the above results and associat&g®>xan be found in Table 2.

TABLE 2 HERE

Finally, rno statistically significanicorrelatiors were found between CJ1 and CJ2 and the
anthropometric variables examined (Tabje 3

TABLE 3 HERE

DISCUSSION AND PRACTICAL APPLICATIONS

The aim of the current study was to examine the reliability of a water poltsgpemific

test. The findings indicate that the 30 seconds water polo crossbar jump test is not
acceptably reliableo monitor performance changes in elite athletes

The analytical goals were not fully mas thecorrelation vaslower than stipulateavhile

the coefficient of variation was hightttan practicallymeaningful. e systematic biasf

2 jumpswas deemed veryclose to the value expected for any improvement in the test.
Furthermore, very small variation would be expected between the two testing points

because of the level of the athleteBinally, LOA produced a range 6i.3 —5.3 jum(s,
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which is a wide range for subsequent wsires Perhaps more indicatively, the 95%%

for the above statistic value also sleal@a wide range in which the value could fall in if the
experiment was repeatedBased on these findingd, is suggestd that this test is not
sensitiveenough to monitor the smakhangesnduced by training oélite athletes.Caution
needs to be exercised in the use of-nalidated tests as they potentially provide the coach
with unreliable information, as demonstrated by this study.

It was considered possible that anthropometric characteristics may aHertstlits, as
taller or lighter individuals could reach the crossbar eamier as a result, score higher
Therefore athropometric characterisicwere examined for relationships to the (Nlo
statistically significant relationship was found for either CJ1 or CJ2 andogothetric
characteristics.The results are attributed to correct execution form and commitment of the
participants. All players followed the instructions closely by starting from the fundamental
floating position and only touching the crossbar at the highest point of each fsnp.
result, thegpotential variability due tanthropometric differencegasminimised.

The abilityto jump out of the water to shoot, pass or block is very importam&tarpolo
players(Platanou, 2005) Due to its frequencgand significanceRlatanou, 2004; Platanou
and Geladas, 2006it is important for coaches to be able to develop and morfitar t
player’s capabilityto repeatedlyraise their body out of the wateilhis is essentiafor all
players but perhaps particularly so for the centre forwards and centre defendersy as th
have been shown to be the two positional roles that involvetypes of activity more
frequently(Platanou, 2004) Therefore, although the crossbar jump test can not be used as
a performance monitoring tool, it can still be used as a trainingA#tetnatively, water

polo coaches could conside25m eggbeater sprint test. Although this test does not assess
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the players’ ability to repeatedly elevate their bodies out of the wateovidps the coach

with an indication of the playérability to perform highintensity eggbeater (Tumilty et al,
2000).

Currently, his is thethird study to have investigated waterpolo specific skills test
Platanou (2006) used seventeen experienced water polo players to examinedbes in
vertical jumpand found it to be a reliable test of the player’s ability to jump out of the
water. Bampouras and Marrin (2009) compared the 30 seconds crossbar jumps test and a
14 x 25m shuttle sprints test to tiiéingate anaerobic testeportingdiscrepancies in the
results provided between the spspecific and the Wingate tesOther wate-polo related

tests include a multistage swimming shuttle test (Rechichi et al, 2000), aspatghc test
assessing match fitness (Mujika et al, 2006) or a battery of tests Rexiri1994).
However, these tests do not include any skill evaluati@pecific skill assessment, as they
arepredominatlyswimmingbased. Therefore, a battery of tests with both swimmiagd
skill-based tests should be developed to assist in more accurate monitor and evaluation of
players.

The sample size used the current study (N 13) is smaller than suggested for studies of
reliability (Altman, 1991)and cautionshould be exercised in the interpretation of the
results However,the sample was selected due to tipdatying levelin order tominimise

any poential learning effect wheperforming the required taskTherefore, the results are

applicable to elit®r welltrained female water polo playeend should not be generalized.

CONCLUSION
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In order for a training process to be successful, ivital for coacles to be able to
accurately monitottheir players’ performance. The multidimensional nature of water

polo, indicates that a number of tests should be used to provide theswe#dhhan overall

player evaluation that will alow them to make judgments ora playets overall
physiological status Therefore, it is imperative for these tests to reliable to ensure that the
coach does not obtain erroneous information.

The current study examined trediability of the 3Gseconds @ssbar jumps water polo test.

It was hypothesised that the test would not be sensitive enough to detect performance
changes. The hypothesis has been supported indicating that water polo coaches should
identify other assessment tools for repeated, explediigy of players’ to jump out of the

water.
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Table 1. 30seconds crossbar jumps (CJ1 &ndl for trial 1 and 2, respectivel\and

anthropometric characteristics results. Data is presenteeast SD.

Jumps Anthropometric characteristics
CJ1 (jumps) 21.4+2.6 Ht (cm) 168.7+7.9
CJ2 (jumps) 23.3+2.6 BM (kg) 65.9+6.1

SUMA4SF (mm) 37.4+10.6
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Table 2. Statistical analysis results f80-seconds crossbar jumps trials (CJ1 and CJ2).

Bias r ICC SEM CV (%) LoA
(jumps) (jumps) (jumps)
2.0 0.61* 0.61* 1.7 11.6 3.3
sig. 0.12 0.022 0.048
95% CI 0.6-34 0.26-0.93 0.10-091 11-35 7.7-236 06-34

Table reports bias, Pearson’s correlation coefficient adjusted fordndlwepeated measuré,
intraclass correlation coeeficient (ICC), standard error of measurentgv),(Eoefficient of
variation (CV) and 95% limits of agreement (LoA). The sig. row intdEshep value (where
appropriate) and the 96 CI row indicates the associated 95% confidence interval. * indicates

significance < 0.05).
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Table 3. Statistical analysis results for relationships between anthropometractehastics

and 30seconds crossbar jumps tri@ldl and CJ2).

Anthropoméric characteristics

Ht BM SUM4SF

r 0.08 -0.11 -0.18

CJ1 p 788 731 558
95% Cl -0.72 - 0.79 -0.80 - 0.70 -0.82 — 0.66

r 0.54 0.44 -0.19

CcJ2 p .165 271 654
95% Cl -0.36 — 0.92 -0.47 — 0.90 -0.83 —0.66

Table reports Pearson’s correlatiooefficient ¢), significancevalues p) and 95% confidence

interval (95% ClI).Significance was set pt< 0.05.
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