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The purpose of the study was to evaluate the re-
producibility of the medicine ball explosive power test
to assess explosive power in young volleyball players.

Materials and methods. Data were collected us-
ing twelve volleyball players (age = 16.5 + 0.52 years;
body mass = 72.05 + 7.9 kg; height = 182 + 0.06 cm
and body mass index = 21.63 £ 1.85) volunteered for
this study. They completed a test and retest of the
medicine ball explosive power test on two separate
days.

The medicine ball explosive power test was con-
ducted using a 3 kg medicine ball. Testing was carried
out in two separated testing session preceded by a
standardized warming up protocol. The paired-sam-
ple t-test was conducted to determine the differences
signification observed between the test and the retest
of the medicine-ball explosive power test. The intra-
class correlation coefficient (ICC, ;) aims to assess
relative reliability of the test. The coefficient of vari-
ation between test and retest performance was used
to check the absolute reproducibility. The Bland and
Altman method was used to evaluate the relative and
absolute reproducibility of the medicine ball explosive
power test.

Results and discussion. Explosive power is often
considered as one of the main determinants of a suc-
cessful high-level performance in many team sports
including volleyball. 1t is frequently measured in differ-
ent occasion during competitive season using field-
based tests. Thus, it is mandatory that strength and
conditioning coaches have to use valid and reliable
tests to evaluate the power for their athletes. How-
ever, contestation regarding test selection still exists
grounded upon the particularity of the explosive pow-
er evaluation tests in volleyball.

282

There was no significant difference between
medicine ball explosive power test (11.08 + 0.72 me-
ter) and retest (11.27 + 0.93 meter) performance. The
T-paired Sample test did not show any statistically
significant difference (t= 1.035; p =0.393), while the
intraclass correlation coefficient aimed to assess rela-
tive reliability of the test was of 0.83. The coefficient of
variation between test and retest performance was of
5.7% which is near to the 5% confidence interval lev-
el. The intraclass correlation coefficient was situated
between 0.9 and 0.8 (ICC,, = 0.83) Thus this study
suggests that the medicine ball explosive power test
has moderate relative reliability level.

Conclusion. The medicine ball explosive power
test is reliable regardless to the age. The Bland and
Altman method confirmed our finding suggesting the
medicine ball explosive power test is a reliable test.

Keywords: reproducibility, medicine ball back-
ward throw test, field test, explosive power.

Introduction. Volleyball is a complex team sport,
which is characterized by specific demands such as
athletic, tactical and technical aspects [1, 2, 3]. During
a volleyball game players are required to perform dif-
ferent short and explosive movements involving both
lower and upper limbs, such as jumping, smashing,
serves and spiking [3]. These technics are key pre-
conditions to success in high-level performance [4, 5]
reported that a volleyball player perform 40.000 times
per year [6]. These statistics shows the importance of
the ballistic movements in volleyball. Therefore, a reg-
ular assessment of physical fitness allows coaches to
prevent injuries [7], to design strength and condition-
ing program, to administrate an appropriate training
load to avoid the detraining or over-training effects
and to identify the talented players [8]. Nerveless, it

YKpaiHCbKUM XXypHan meguuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 3 (37)



TeopeTuko-meToAUYHI acnekTu ¢i3aMYHOro BUXOBaHHSA i cnopTy

is considerably important to have an easy procedure
that can be afforded with minimum logistic require-
ments. However, the choice of the assessment tool/
test should meet some basic criteria such as its re-
producibility, sensitivity, validity and its accessibility,
which requires a lot of reflexion, in addition for the
mentioned criteria. In the same context, the assess-
ment test should be accessible, cost effective and
easy to apply for coaches and players, while labora-
tory tests might be expensive, time consuming and
depend on a sophisticated equipment and experts. A
field test can be easily deployed into training routines.
Thus, a field test can offer a practical application and
provide valid and reliable results when performance
is assessed.

In the last decades many studies have focused
on the evaluation of the power of lower and upper
limbs [9, 10, 11, 12]. Among these tests, there is
the medicine ball explosive power test described by
Stockbrugger et al. [12]. Indeed, the use of this test
as a tool to measure the upper and lower limbs power
is interesting because of its accessibility compared to
other tests that require sophisticated equipment. This
leads these studies to suggest it to trainers who do
not have access to laboratories.

We believe that the reproducibility of this test in
young volleyball players has not yet been proven. It is
therefore important to establish the reproducibility of
this test and to recommend it to coaches.

Thus, the purpose of the study would be to
evaluate the reproducibility of the medicine ball ex-
plosive power test to assess the explosive power in
young volleyball players.

Materials and methods. Participants. Twelve
young volleyball players (age = 16.5 + 0.52 years;
body mass = 72.05 + 7.9 kg; height = 182 £ 0.06 cm
and BMI = 21.63 + 1.85 kg/m?) were recruited from
a national level volleyball team in Tunisia. All players
were actively engaged in a regular training schedule
consisting of 10 hours per week and a competitive
volleyball game each weekend. All participants were
exposed to the same training load. All participants
and their legal representatives were informed about
all testing and training procedures; written informed
consent (legal representatives) and assent (children)
were obtained before the start of the experiment. The
local Institutional Review Committee of the Higher
Institute of Sport and Physical Education,
Ksar-Said, Tunisia approved all proce-
dures. All procedures were in accordance

ric characteristics were assessed: body mass, height
and body mass index (BMI). The second and third
testing sessions consisted of the medicine ball explo-
sive power test. A 15-minute standardized warming
up consisted of jogging, dynamic stretching, bound-
ing strides and squat preceded by the evaluation ses-
sions. The test and the retest were conducted in the
same conditions in accordance with a rigorous mo-
dality.

The medicine ball explosive power test
(MBEPT). Participants were instructed to start from
the standing position while maintaining their feet at
the same level with shoulder and facing backward to
the throwing direction. The starting line (zero level)
was set at the heel level. Participants have to hold
the medicine ball with straight hand. When the start-
ing sign was given, participants should bend their
hips and knees in a counter movement motion with
a forward trunk inclination. The medicine ball than
should be lowered to under the hips level, after the
countermovement motion participants start pushing
their hip up while extending their knees trying to throw
the medicine ball as far as possible to the backward
direction. Each participant performed 3 trials with a
5-minute recovery separating the trials. Distance was
recorded in metre from the heel level to the impact
point. The best performance was considered for fur-
ther statistical analysis.

Statistical analysis. All statistical analyses were
carried out using SPSS 20.0 program for Windows
(SPSS, Inc., Chicago, IL, USA) with the level of sta-
tistical significance set a priori at 0.05, and MedCalc
(version 20.106). All data were presented by mean *
standard deviation. The normality of the distribution
was verified using the Kolmogorov-Smirnov test. The
matched pair t-test was carried out to test the hypoth-
esis of mean equality. The intraclass correlation and
the Bland and Altman (1986) methods were used to
evaluate the relative and absolute reproducibility of
the MBEPT test.

Results. Table 1 presented the intraclass cor-
relation coefficients between the performances ob-
tained in the test and retest sessions.

We used the paired-sample t-test to determine
the significance of the differences observed between
the performance of the MBEPT test and retest. The
t-test showed no significant difference between the

Table 1 — Intraclass correlation coefficient of the MBEPT test and
retest of the volleyball players

with the latest version of the Declaration. Test Retest Intraclass correlation
Experimental procedure. The med- Mean £ SD | Mean £ SD | ICC (95% CI) | t-test

icine ball explosive power test was con- | participants 0.83 0.323

ducted in an in-door gymnasium on three (N=12) 11.08 £0.72| 11.27+ 0.93 (0.393-0.950) | (NS)

session separated by 24 hours. During first
testing session, the following anthropomet-
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Notes: ICC — Intraclass correlation coefficient; Cl — Confidence Interval;
NS — Non-Significant.
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MBEPT test and retest performances. The intraclass
correlation coefficients for young volleyball players
are equal to 0.83.

For the MBEPT performance, the data were nor-
mally distributed (p = 0.473). The comparison of the
mean values of the MBEPT test obtained from the
test and retest session was non-significant (t = 1.035;
p = 0.393).

Bias values (+ ASD) as well as the correspondent
values of the limit of agreement of 95% (LoA 95%)
and the measurement error by the coefficient of varia-
tion (CV) of the MBEPT test and retest performances
are presented in Table 2. The Coefficient of variation
(CV) between the test and retest was 5.7%, which is
close to the 5% threshold.

Table 2 — Results of the Bland-Altman method for the
absolute reproducibility evaluation

Bias ASD LoA 95% cv
MBEPT -0.19 0.64 1.26 5.7%

Note: Bias: The mean of the differences between the test
and retest performance of the MBEPT

Figure 1 shows the graphic presentation of the
Bland and Altman method [13] of the performance of
the young volleyball players. Both the zero (null differ-
ence between test and retest) and all points are situ-
ated in the 95% LoA. In addition, the bias is nearby
zero (-0.19).

Discussion. We tend to conclude that the higher
the Pearson coefficient between the test and the re-
test is, the more reproducible the test is. However, the
use of this coefficient has its limits. It is important to be
aware that the Pearson coefficient represents the de-

Figure 1 — Graphical presentation of the Bland and Altman method [13]
for the absolute reproducibility of the MBEPT test
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gree of correlation between two variables, but not the
agreement between these two variables. In the same
way, it is possible to have an r equal to 1 with a biased
measurement. It is therefore essential to always vi-
sualize this relationship to judge the adequacy of the
value of the correlation coefficient. The reproducibility
of MBEPT has been evaluated firstly by the checking
of the relative reproducibility using the calculation of
the intraclass correlation coefficient (ICC, ,) and sec-
ondly by the absolute reproducibility using the method
of Bland and Altman and the coefficient of variation
[13]. These two methods provide complementary in-
formation as shown by Atkinson et al. [14].

In order to study the stability of MBEPT perfor-
mances, a complementary approach was used, as
proposed by Bland and Altman [13]. It is a simple ap-
proach to implement: it is enough to represent, in each
case, the difference between the performances of the
two tests in terms of the mean of the performances
during the test and retest. On such a graph, the av-
erage of the differences corresponds to the average
bias between the two tests. If we assume that the dif-
ferences follow a normal distribution, 95% of the dif-
ferences will be between this average value: -1.96 x
standard deviation of the differences and the average
value of +1.96 x standard deviation of the differences.
For this reason, these two lines are also repeated on
the graph in the studies published in the field of sports
science using the method of Bland and Altman [13] to
assess the reproducibility of fitness tests such as the
studies of some scientists [15, 16, 17, 18, 19].

We believe that a precise study of the reproduc-
ibility of MBEPT would be incomplete using only the
correlation analysis. Indeed, the graphical represen-
tation of Bland and Altman al-
lows a more accurate observa-
tion of the differences between
test and retest performances.
The determination of the limits of
concordance at 95% also allows
to judge if the variability between
the two assessment sessions is
acceptable or not.

For the relative reproducibil-
ity, the paired-sample Student’s
t-test showed no significant dif-
ferences between the test and
retest means of the young vol-
leyball players (Table 1) regard-
less of their gender.

The interclass correlation
coefficient in young volleyball
players is 0.83. In our study the
ICC is close to 1. According to
scientific research [20, 21] the
reproducibility of a test is very
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good if the ICC is lower than 0.08. We can therefore
conclude that our results show a moderate relative
reproducibility. For absolute reproducibility, research-
ers often use the coefficient of variation (CV) to test
the variability of performance. In our study the CV is
close to the 5% mark. It is equal to 5.7% (Table 2).
The method of Bland and Altman shows us that in
young volleyball players, the bias is equal to -0.19,
the standard deviation is 0.64. The values of the dif-
ferences between the test and retest performances
are between bias 1.96 x standard deviation, that is to
say that the bias values range is from -1.44 to 1.06.
Figure 1 shows that the majority of the points are lo-
cated within these intervals represented by the two
lines that represent the limits of concordance at 95%.
In addition, the zero (zero difference between the test
and the retest) is within this interval.

Conclusion. The purpose of this study was to
help coaches assess the physical fitness level. Due

to the limited duration for training, this study aimed to
“bring” an accessible and easy tool allowing the eval-
uation of the upper limb explosive power. Recently,
the MBEPT test is recommended to evaluate the ex-
plosive of both upper and lower limbs. This study has
proved that the MBEPT test is a reliable test regard-
less of the age, however the intraclass correlation co-
efficient, the coefficient of variation and the methods of
limit of agreement confirmed that the performance of
the MBEPT test are stable for the test and the retest.
Thus, the MBEPT test is reliable for volleyball players.
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HALIUHICTb TECTY HA BUBYXOBY CUITY MEOUYHOIO M’AYA

Y IOHUX BONEUBONICTIB

AlimeH Xewmipi, AmMeHri Tebyn6i, pimni Axmed,

FOHec XayaHa, Axmed Ammia

Pestome. Memoro docriidxeHHss Byno OLiHUTK BiATBOPIOBAHICTb TECTY «KWAOK HAOMBHOrO M'sya» npwu
OLiHLi BUOYXOBOI CMM OHMX BONENBONICTIB.

Mamepianu ma memodu. [OaHri Oynu oTpMmaHi 3a y4yacTi ABaHagusaTu BonemnbonicriB (Bik = 16,5 + 0,52
pokiB; Maca Tina = 72,05 £ 7,9 kr; posxuHa Tina = 182 + 0,06 cm Ta iHaekc macu Tina = 21,63 + 1,85), aki ganu
3rogy Ha y4yacTb y gocnigxeHHi. Metognka BuM3HadeHHsA BUMBYXOBOI CunM cnopTcMeHiB nepeabadvana BusHa-
YEeHHS 3a JOMOMOIOK BMKOHAHHA TECTY «KMAOK HAabMBHOro M’'sAya» Ta NMOBTOPHE BMKOHAHHA LibOrO X TECTY B
pi3Hi ABa OHi.

MeToamka npoBedeHHs TECTY Ha BU3Ha4YeHHs BMOYyXOBOI cunun nepegdadvana BUKOPUCTAHHA MeOUYHOro
M’'sida Baroto 3-kinorpamu. TeCTyBaHHsSI MPOBOAMIIOCH B MeXax OBOX OKPEMMWX CeaHCiB TecTyBaHHS. [lepen
HUMK Byno npoBefdeHe CTaHOAPTM30BaHE PO3MUHAHHSA. s nepeBipky rinoTe3n AOCNIMKEHHS Woao BigMiH-
HOCTEN Mi>X TECTOM i pPEeTECTOM 3 BU3HAYEHHS BUBYXOBO| CUMM LLMSAXOM BUKOPUCTaHHS Kugka HabrneHOro m’saya
3aCTOCOBaHO t-TecT Ansi napHoi BUBipku. TakoX BU3HAYEHO KoedilieHT BHYTPILLHLOIPYMNOBOI Kopensuii, npu-
3Ha4YeHWn ONs OLUiHKM BiAHOCHOI HafiNHOCTI TecTy. [ins nepeBipkn abCoMNTHOI BiATBOPIOBAHOCTI BUKOPUCTO-
ByBanu koediuieHT Bapiauii Mk nokasHukamu TecTy Ta petecTy. [lna ouiHkM BiQHOCHOI Ta abcontoTHOI Bia-
TBOPOBaHOCTI TECTY «KMOOK HAOMBHOIO M'a4ya» AN BU3Ha4yeHHs BUbyxoBOi Cunv BMKOpUCTaHo meTod brieHaa
i AnbTMaHa.

Pesynbmamu i 062o08opeHHs. BnbyxoBa cmna 4acTo po3rnsaaaeTbCa K OOUH i3 FONTOBHUX YMHHUKIB YCMiLL-
HOI M’130BOT po60OTM Ha BUCOKOMY PiBHi e(peKTUBHOCTI B 0aratbox KOMaHOHWX irpOBMX BMAAX CMOPTY, BKIoYa-
toun Bonenbon. Ii YacTo BUMIPIOIOTL Y Pi3HMX YacOBMX BiATWHKAX MiArOTOBKM Ta Mif Yac 3MaranbHOro CEe30Hy
3a JOMOMOTOI0 MONbOBUX TECTIB. TaKUM YMHOM € BaXXNMBWUM, LLOO TpeHepn 3 cunoBoi ((i3n4HOT) NigroToBkx
BMKOPUCTOBYBaSIM JOCTOBIPHI Ta HafiHi TeCTU ANSA OUIHKW BiANOBIOHUX NOKAa3HWUKIB CUNN CBOTX CMOPTCMEHIB.
TVUM He MeHLU, JOCi iCHYI0Tb pOo30iKHOCTI Woao BMOOpY TecTiB, Wo 6a3ytoTbesa Ha cneundili 3amMicTy NpoBiB Ta
ouiHUi BUOYx0oBOi cunu y Bonenooni.

BcTaHoBneHo, Lo He Oyno CyTTEBOI Pi3HULi MiXK MOKa3HMKaMy BUKOHAHHSIM TECTY Ha BUOYXOBY Cuny 3 BU-
KOpUCTaHHAM Kngka HabusHoro m'aya (11,08 + 0,72 m) Ta noBTOpHOro tecty (11,27 + 0,93 m). T-TecT napHoi
BUGIpPKM He NOKa3aB CTaTUCTMYHO 3HauyLwoi pisHuui (t = 1,035; p = 0,393), a KoedilieHT BHYTPILLIHLOrPYNOBOI
Kopensuii, Npu3HaYeHnin aAnsa ouiHKM BiAHOCHOI HadilHOCTI TecTy, ctaHoBmB 0,83. KoediuieHT Bapiauii Mixx no-
KasHMKaMu TecTy Ta peTecTy cTaHoBUB 5,7%, o 6nun3bko OO piBHA goBipyoro iHTepany y 5%. KoediuieHT
BHYTPiLUHbOrPYnoBoi kopensuii 3Haxogmscs B mexax Big 0,9 no 0,8 (ICC, , = 0,83). NpoBeaeHe AocCnigKeHHs
CBIiguUMTb MpO Te, WO TeCT Ha BUOYXOBy Cuny 3a AOMOMOIOK Kuaka HaBWBHOrO M'siYa Mae 3a0BiNbHUI Bif-
HOCHWUI piBEHb HafiIAHOCTI.
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BucHoeok. TecT kngok HabMBHOro M'A4ya 4115 BU3Ha4YeHHs1 BUOYXOBOI CMnv BonenbonicTiB € HagiiHUM He-
3anexHo Bif Biky cnopTcMeHiB. 3acTocyBaHHSA meToay bneHaa i AnsTmaHa nigTBepanB NpUNyLLEHHS Mpo Te,
LLIO KOHTPOMb NPOSABY BUBYXOBOT CUNK 3a AOMOMOIOK TECTY «KMOOK HAaOMBHOMO M’siva» € HaginHUM.

KnrouoBi cnoBa: BigTBOPIOBAHICTb, TECT Ha BUOYXOBY CUly MEOUYHOIro M’'siya, NonboBUIA TECT, BUbyxoBa
cuna.
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