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SUMMARY: The aim of this research was to determine the differences among the male basketball players of the National team
of Montenegro U18 and the National team of Republic of North Macedonia, in terms of their anthropometric characteristigs and bo
composition. A sample of 27 subjects was divided into two sub-samples. The first sub-sample of the subjects consistgersfof5 pla
the National team of Montenegro, average age+0/63, while the other sub-sample consisted of 12 players of the National team of
Republic of North Macedonia, average age of 1¥A.72. All players were tested in Podgorica, in lasting period of two days, while they
held preparations for the European Championship. Anthropometric characteristics and body composition were evaluatey bf/ a batter
eleven variables: body height (cm), body weight (kg), triceps skinfold, back skinfold, biceps skinfold, abdominal skigticikirtfuld,
calf skinfold, body mass index (BMI), percentage of fat and muscle mass (kg). Differences in anthropometric charactansfositidn
of the body of the basketball players of two national teams were determined by using a discriminatory parametric procetiste with
for small independent samples (p<0.05). The players of the two teams were found to differ statistically in thigh skitfetchdrartit
is concluded that Montenegro players are taller and heavier and have higher muscle mass than North Macedonian playexsmatit app
skinfolds, BMI and fat percentage values.

KEY WORDS: Anthropometric characteristics; Body composition; Young basketball players.

INTRODUCTION

The evolution of basketball, since its inception, ifepresents a structurally complex sport that is composed of
1891, and to this day, is characterized by major changesiwmerous movements. It requires players to possess excellent
the demands placed before the top players (Ljubojevic $kills of high level, morphological characteristics and mo-
Nikolic, 2012). Although the basic rules are practically théor skills (Ljubojevic & Nikolic; Popovicet al; Ochoaet
same, the characteristics of the game itself, speed, pagle,2014). When it comes to anthropometry, we need to know
energy, length of attack, number of shots scored, poirtfiat anthropometry is important, above all, in the selection
scored, number of sprints, rebounds, duels, fouls, apébasketball players. On the other hand, their performance
changing very fast and in some way are defined as maed skills, to a greater or lesser extent, are closely linked to
complicated. In such conditions, basketball places extremeélthropometric characteristics (Claesssrat, 1991; Carter
high demands on athletes when it comes to the playe€sal, 2005). Basketball requires above average tall
morphological characteristics and motor ability (Sisodiyéndividuals, with large longitudinal body dimensions to cover
& Yadaf 2010; Ljubojevic & Nikolic; Popoviet al, 2013), as much space on the ground as possible (played both
and also determines selection criteria for this sport. horizontally and vertically). In addition to longitudinal

dimensions (body height, arm span, reach height, etc.), very

Basketball is a team sport and as a game is a higlitgportant indicators for basketball are the volume and weight

dynamic activity characterized by explosive movements. of the body, as well as the evaluation of subcutaneous adipose
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tissue (Riezebost al, 1983; Shambaugét al, 1991; composition assessment variables: body mass index (BMl),
Masanovic, 2019; Ljubojeviet al, 2020). fat percentage and muscle mass. Tanita body fat scale —
model BC-418MA was used to evaluate the body
Basketball is the second most popular sport inomposition. The principle of this scale is based on indirect
Montenegro. Although a very small country, with ameasurement of the body composition; a safe electrical signal
population of 622,359 (official data from January 2018)s transmitted through the body via electrodes located in the
Montenegro is a regular participant in the European Seni@®ndalone unit. Tanita scale, thanks to its athletics mode,
Championships (Lithuania 2011, Slovenia 2013, Finlan@nables athletes to closely monitor their body weight, health
Israel, Romania, Turkey, 2017). In addition, it is the smallesbndition and form with all relevant parameters.
country to ever participate in the World BasketbalAnthropometer and caliper were used for morphological
Championship, in China 2019. Also, the junior selections ofieasurements.
Montenegro are regular participants of the European
Championships Division A under 16, under 18, under 2@ata processing methodThe data obtained through the
which is a great success considering the size of the countegearch are processed by descriptive and comparative
and the size of the sample from where selection is madestatistical procedures. For each variable, central and
dispersion parameters, as well as asymmetry and flattening
It is a similar situation when it comes to basketbalineasures are processed. Differences in anthropometric
in the Republic of North Macedonia. The senior selectiocharacteristics and the composition of the body of the bas-
was most successful at EuroBasket 2011 in Lithuania, wheetball players of these two national teams, were determined
it placed 4th. They also participated in France (1999), toy using a discriminatory parametric procedure with t-test
Poland (2009), in Slovenia (2013) and in Croatia (2015).for small independent samples, with statistical significance
of p<0.05.
Due to the above, the aim of this research was to
show the values of the morphological characteristics of two
national teams. Specifically, to compare variables of the bd8ESULTS
Montenegrin young basketball players with the variables of
the young basketball players of the other European team —
such as the Republic of North Macedonia, which is also a Basic descriptive statistical parameters of
European Championship participant, but in B Divisionanthropometric variables and body composition of the bas-
Finally, based on this outcome, compare potenti&ietball players of the two national teams, where the values
specificities in the selected variables. of central measurements and dispersion tendencies are
calculated, are presented in Tables | and II: minimal (Min)
and maximal (Max) values, arithmetic mean (Mean), stan-
MATERIAL AND METHOD dard deviation (S.D.), coefficient of curvature (Skewness)
and elongation (Krtosis). First, the central and dispersion
parameters of the variables were analyzed to evaluate the
Sample of subjectsA sample of the subject consists of to-anthropometric characteristic and body composition of the
tal of 27 top-level male junior players who were membeisasketball players of National team of Montenegro (Table I).
of two national teams that participated on U18 European
Championship 2019, Division A and Division B. The first As shown in Table I, it can be noted that all the va-
sub-sample of the subjects consisted of 15 players of Nationables are placed within the normal distribution boundaries,
team of Montenegro, average age 30.63, and 12 players which results are based on dispersion and central parameters.
of National team of Republic of North Macedonia, average general, according to all the statistical parameters listed,
age 17.1% 0.72. The players were tested in June 2019 ime can conclude that the survey is conducted on a sample
Podgorica, when two teams held preparations for thkat is known for top basketball players. By the value of
European Championship. skewness, it can be noticed that in the variables of the triceps
skinfold (1.14), back skinfold (0.57), biceps skinfold (1.76),
Sample of measuresAnthropometric measurements wereand abdominal skinfold (1,54) show that most results of these
taken according to the IBP-International Biology Prograrakinfolds are among lower values. There was a slight
recommendations. For the purpose of this study iBclination on the side of the lower results, which brings us
morphological measures have been taken: body height, bddya positive conclusion because subcutaneous fat is a
weight, triceps skinfold, biceps skinfold, back skinfold, abeisrupting factor for professional athletes. Majority results
dominal skinfold, calf skinfold, thigh skinfold, and 3 bodyof other variables are among higher values. An insight into
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Table |. Descriptive data for Montenegro's U18 basketball players (N=15).

Variable Min Max Mean+SD Skewness Kurtosis
Age 16 18 17.6+0.63 -1.407 1.264
Body height (cm) 180.3 208.7 193.9+8.9 0.113 -124
Body weight (kg) 76.7 97 87.01+6.72 -0.289 -12
Triceps skinfold 4.6 124 7.1542.31 1.144 0.524
Back skinfold 7.2 15.6 10.89+2.39 0.571 -0.287
Biceps skinfold 33 7.2 4.49+1.05 1.763 2.941
Abdominal skinfold 6.6 20.2 13.07+4.22 0.332 -0.833
Calf skinfold 3 10.6 6.36+2.1 0.664 0.109
Thigh skinfold 4.6 12.6 9.04+2.19 -0.14 -0.319
Body mas Index BMI 19.2 26.4 23.16+1.74 -0.448 0.981
Percentage of fat (%) 24 14.8 10.49+3.6 -0.6 0.036
Muscle mass (kg) 37.2 48.6 44.09+3.59 -0.413 -1.017

the results of the peak of the Gaussian curve (kurtosis) shawscedure, t-test (Table Ill), will show whether this is
that for most variables there is no significant deviation frorstatistically significant. By the value of the skewness, it can
the normal distribution of the results. The most significariie noticed that in the variables of the triceps skinfold and
deviation from the normal values is seen in the variablégceps skinfold show that most results of these skinfolds are
age (1.26), biceps skinfold (2.94), where results are majodynong lower values. Most results are normally distributed.
accumulated about the center of distribution, whilst th€he largest significant deviation from the normal values is
values are greater at the end of the curves when it comeséen in the variables triceps skinfold and BMI where there
body height (-1.24), body weight (-1.2) and muscle massdre more results accumulated around the distribution center,
1.07), where athletes are most homogeneous. while kurtosis values (body height, calf skinfold, thigh
skinfold and muscle mass) show that most results are about
Table Il showed the central and dispersion parametéiee final values of these variables.
of the variables that were analyzed to evaluate the
anthropometric characteristics and body composition of the In order to determine whether there are statistically
basketball players of Republic of North Macedonia. significant differences in the analyzed variables of the top
young basketball players of these two national teams, the
Based on the central and dispersion parameters siftistical procedure t- test (Table IIlI) was applied.
the values of the skewness and the kurtosis of the players of
the Republic of North Macedonia it can be stated that all tiBased on results of t-test (Table Ill) it was found that bas-
variables are within the normal distribution boundaries aricetball players of two national teams have statistically
that the values are very similar to those of the basketbaignificant differences by the one variable that estimates the
players from Montenegro. However, a comparative statisticdidigh skinfold.

Table II. Descriptive data for Republic of North Macedonia's U18 basketball players (N=12).

Variable Min Max Mean+SD Skewness Kurtosis
Age 16.00 18.00 17.17+0.72 -0.262 -0.685
Body height (cm) 179.50 200.40 190.86+7.38 -023 -1359
Body weight (kg) 65.60 98.50 82.9649.76 -0.415 -0453
Triceps skinfold 5.60 12.60 7.8+2.21 1.512 1.47
Back skinfld 6.20 13.40 923+2.24 0.606 -034
Biceps skinfold 3.00 8.80 499+1.68 1.114 0.976
Abdominal skinfold 4.60 22.60 11.08+6.08 1.047 -033
Calf skinfold 4.60 8.60 6.76+1.47 -0.211 -1316
Thigh skinfold 8.40 13.40 10.77+1.71 0.363 -1404
Body mas Index BMI 18.90 26.60 22.72+1.89 0.032 1.588
Percentage of fat (%) 2.70 20.30 11.05+5.44 0.526 -0635
Muscle mass (kg) 34.50 48.20 41.68+4.92 -0.084 -1382
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Table IIl. Descriptive data and t-test for 27 male basketball players members of two national teams (Montenegro
U18 and Republic of North Macedonia U18).

MONTENEGRO RN MACEDONIA

Variables Mean+SD Mean+SD t Sig.

Age 17.6+0.63 17.17+0.72 1.643 115
Body height (cm) 193.9+8.9 190.86+7.38 971 .341

Body weight(kg) 87.01+6.72 82.9649.76 1.226 .235
Triceps skinfold 7.15+2.31 7.842.21 -.748 .462
Back skinfold 10.89+2.39 9.2342.24 1.869 .075
Biceps skinfold 4.49+1.05 4.99+1.68 -.896 .382
Abdominal skinfold 13.07+4.22 11.08+6.08 964 .347
Calf skinfold 6.36+2.1 6.76+£1.47 -.580 .567
Thigh skinfold 9.04+2.19 10.77+41.71 -2303 .030%*
Body mass index(BMI) 23.16+1.74 22.72+1.89 .627 .537
Percentage of fat (%) 10.49+3.6 11.05+5.44 -.309 .761

Muscle mass (kg) 44.09+3.59 41.68+4.92 1.427 .169

* Sig (p<0.05)

DISCUSSION

In the last couple of decades, basketball haes tall as the teams in Division A. All this is in support of the
undergone major changes. By changing the rules of the bakim that success in basketball requires more values of in-
ketball game in terms of shortening attack time, changesdividual longitudinal measures, such as body height
the dynamics and style of the game, it resulted that basketlfajubojevic & Nikolic).
became more demanding for players and implies
anthropological characteristics adequate to that level of As we can see in Table IV, the North Macedonian
quality performance, as well as functional and motor skillseam has lower height values in comparison with majority
Morphological characteristics occupy an increasinglgf the national teams at the Championship. For example,
important place in the primary selection of basketball playepgayers of North Macedonia are lower in height than three
(Ljubojevicet al). first-ranked teams: Israel (196 cm), Poland (197 cm) and

Czech Republic (195 cm), as well as the rest of lower placed

Having an insight at the results of body height, weational teams.
can conclude that the players of Montenegro are higher than
the players of North Macedonia, but not at the level of If we compare the results of body height, which are
statistical significance. To see how different these twon the official FIBA website, with the results obtained in
selections are from their peers in the other European teamst, study, we can see that the values differ. It is important to
here we will also show the values of the body heiglgmphasize that this difference is due to the fact that height
selections of the FIBA U18 European Championshipresented at FIBA website is a result of measurements of
Division A, and Division B, from 2019, in order of the winingbasketball players in their footwear. Therefore, in the further
place in the championship. analysis we will compare the results obtained in our study.

According to an average height of players, shown in The results of anthropometric measures showed that
Table 1V, we can conclude that out of the total of 16 teamtfie average height of the both teams was lower than the
there are four national teams higher than Montenegro playerajues given by Vaquerat al. (2015) regarding Spanish
such as Turkey (201 cm), Slovenia (200 cm), France (20@tional team U18 (198.292 cm) and the values from
cm), and Russia (200 cm). It is important to note that theptayers from Greece (198.14 cm) by Gerodimost al
teams rank top six places. Montenegro, with an avera{®005). In addition, the average height of Montenegrin
height of 198, is equal in value to the first-ranked Spaipjayers, as well as North Macedonian, shows higher results
followed by Greece, Great Britain and Netherlands. Othénan resulted obtained by Efremovskaal (2014), where
teams have less value. On the other hand, the Nottte players from North Macedonia had values (184.4 cm).
Macedonian team competed in Division B, and it can behis shows us that players of North Macedonia back than
seen that the selections in that division are, on average, atso had lower results in average height. Also, similar results
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Table IV. Body height of national teams participating in FIBA U18 European Championship Division A, and
Division B, from 2019 (http://www.fiba.basketball).

Final Average Final Average height
standings  DIVISION A height (cm)  standings DIVISION B (cm)
1. Spain 198 1. Israel 196
2. Turkey 201 2. Poland 197
3. Slovenia 200 3. Czech Republic 195
4. Greece 198 4. North Macedonia 192
5. France 200 5. Estonia 199
6. Russia 200 6. Portugal 191
7. Lithuania 197 7. Sweden 194
8. Gr. Bretain 198 8. Georgia 198
9. Italy 196 9. Ukraine 192
10. Serbia 197 10. Belgium 196
11. Germany 197 11 Iceland 195
12. Montenegro 198 12. BIH 194
13. Croatia 196 13. Belarus 195
14. Finland 195 14. Bulgaria 197
15. Netherlands 198 15. Hungary 196
16. Latvia 197 16. Ireland 191

appear in the analysis of the Tunisian National Team Analyzing the results of the skinfolds, it was found
(Adbelkrimet al, 2010), whose average height is#B5c that in most cases the players' values are consistent. The t-
m. It is also worth comparing the results with the values oést showed statistical significance only in thigh skinfold
the 132 best European basketball players measured at (h@3). In addition, values of upper skinfolds (back skinfold,
European Junior Championship in Croatia 2000 (Jelaic” abdominal skinfold) are in favor of Montenegro, but that
al., 2002). The average height was 195.44 cm. did not show special significance. Having this mind, it can
be concluded that players have similar results.

There for we can conclude that the average height of
Montenegrin basketball players is on the average level, If we compare the results obtained with the results
relative to the values of national selections. In favor of thsvailable from other selections, we can conclude that the
reasoning, that high positioning in body height is supporteglues of the skinfolds of triceps skinfold, abdomen skinfold,
by the fact that the population from which selection is madmlf skinfold and thigh skinfold are lower than the results of
is very high, also noted by Popovic (2018), who claims th&aqueraet al (triceps- 11.4; back skinfold - 9.2; biceps
male Montenegrins, with an average height of 183.7kinfold 5.4; abdomen skinfold 14.6; calf skinfold 8.4; thigh
centimeters are very close to the tallest nation in the workkinfold 11.8), while the results of back skinfold and biceps
after Dutch (183.8 cm). skinfold have approximate values.

The average body weight values of Montenegro are Compared to the results of Jelicief al. triceps
higher than those of North Macedonia. This is expected givekinfold (9.3), back skinfold (9.1), biceps skinfold (4.2),
the difference in value in body height. The results of bothibdomen skinfold (11.3), calf skinfold (8.2) and thigh
selections are lower compared to Spanish players (94.05ksfijnfold (13.6), we can conclude that the results of
according to Vaqueret al, as well as the results of GreekMontengro and North Macedonia are lower for triceps
players where the average value is 94.31kg (Gerodé@nosskinfold, calf skinfold and thigh skinfold, while the values
al.). The results of weight of Montenegrin players are narroare higher for back skinfold and abdomen skinfold and the
to findings of Jelicic’et al, where the values of elite approximate values are found for biceps skinfold.
European basketball players is shown. Values of weight
determined for Montenegrin players are greater than those = Observing the results of values of BMI for
for Tunisian players (83.7kg), by Adbelkrimhal This also Montenegro and North Macedonia we can conclude that
applies to Macedonian players (75.2kg) from the study likiere are no significant differences between the two national
Efremovskaet al We can see here that higher scores in heigtdams. We can say that these results are the same in
and weight have selections that play at a higher level odbmparison with other studies: Spain (23909) by Va-
competition and achieve better results. queraet al, Greece (24.G21.49) by Gerodimost al, North
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Macedonia (22.082.01) by Efremovskat al, Tunis ller than the players of North Macedonia and their average
(22."#0.8) by Adbelkrimet al, as well as results by Jelicic” height is slightly lower than the best European teams, but it
et al for European Championship (23.24). This can bis also greater than most European Championship
explained by the fact that players are of the same agmrticipants, as well as other compared selections. The
characterized by accelerated growth and development of fflayers of North Macedonia have the lowest values in
organism. comparison to the teams participating in the European
Championship and in comparison with the other teams. The
In order to have excellent motoric movementdody weight values of these two teams are slightly lower
mentioned above we must emphasize that the value of bddgn Spain and Greece selections, higher than Tunisia and
fat component is important from physiological point of viewNorth Macedonia selections, but they are at the same level
Statistical significance wasn't obtained for the fat percentageth the values of players of the 2000 European
variable. The results of average value of those national tea@isampionship.
are better, compared to the value from Kosovo, according
to Kryeziuet al (2018), where the values are 14485, It was also found that Montenegrin and North
and in the case of North Macedonia (Efremovekal), Macedonian players had similar values of skinfolds, as well
where the values are 152464. Also, slightly higher results as BMI values. Skinfolds of those two national teams had
(12.6+ 3.0) were obtained by Adbelkrigt al for Tunisian better results in comparison to other selections. Also,
players and Jelici@t al, who received an average value otompared to Kosovo, Macedonia, Tunisia and Mexico,
13.23 % of Junior European Championship participantMontenegro and North Macedonia they have lower
More results (14.64) are also found with Mexico playergercentage fat value and are roughly similar to Greece.
(Ochoa), while there are similar results of the highest level
basketball players from Greece, according to Gerodahos Finally, we can conclude that results obtained in this
al., whose fat percentage was 1%235. It should be noted research can serve to compare future national selections of
that Montenegrin and North Macedonian players have godbntenegro and North Macedonia. But, also, to be used in
results when it comes to fat percentage, which can affemparison with other selections that achieve better results
their motor performance, as it is known that players witthan those treated here.
lower body fat content would invariably perform at a higher
level than those with higher body fat (Ostagical, 2006).
Perhaps the reason for these results lies in the diversityAS$KNOWLEDGEMENTS
the traditional national diet of this region. This cannot be

justified, as the nutrition of athletes is designed based on
their daily needs (Ljubojeviet al). We thank the players and the stalff of the two national

teams for their cooperation during this search and survey.

Results of the muscle mass value were in favor of
Montenegro while North Macedonia national team measured
some lower results, but this did not show notableJUBOJEVIC, M.; BOJANIC, D.; KRIVOKAPIC, D.;
significance. However, compared to the results obtained By?KIC: A- & DUKANOVIC, N. Diferencias en las caracteristi-

cas antropomeétricas y la composicion corporal entre dos equipos
Efremovskeet al, that showed 37.14%.86, we may conclude > 2MOP y posicion corporal e > equip
. . nacionales de baloncesto masculino juvenil de élite - Participantes
that both national teams show higher values.

en el Campeonato de Europa U18 20L&t. J. Morphol.,
38(6)1528-1534, 2020.

CONCLUSION RESUMEN: El objetivo de esta investigacion fue deter-
minar las diferencias en las caracteristicas antropométricas y com-
posicion corporal entre los jugadores de baloncesto masculino del

The subject of this paper was to study th&duipo nacional de Montenegro U18 y el equipo nacional de la

morphological status of top elite youth male basketbaﬂiepUblica de Macedonia del Norte. Una muestra de 27 sujetos se

. . idi6 en dos submuestras. La primera sub muestra consistié en
players, who are members of two national selections that . ; ,
jugadores del equipo nacional de Montenegro, con una edad

participated in th_e 2019 Eurppean Championship. The g(}ﬁ medio de 17,& 0,63 afios. La otra muestra consistié en 12
was also to obtain quantitative data that can be used to {igmdores del equipo nacional de la Republica de Macedonia del
termine the morphological model and define control of thQorte, con un promedio edad de 1741,72 afios. Todos los ju-
morphological status of elite young basketball players. gadores fueron evaluados en Podgorica, durante un periodo de dos
dias, mientras realizaban los preparativos para el Campeonato de
The results showed that Montenegro players are turopa. Las caracteristicas antropomeétricas y la composicion cor-
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poral se evaluaron mediante una bateria de once variables: alffwpovic, S. Arm-span measurement as an alternative estimation of true
(cm), peso (kg), pliegue de triceps, pliegue de espalda, pliegue deheight in Montenegrin young adults of both sexes: A national survey.
biceps, pliegue abdominal, pliegue de muslos, pliegue de pantorri- Anthropol. Note., 263-67, 2018. o _

lla, indice de masa corporal (IMC), porcentaje de grasa y m 2apovic, S.; Akpinar, S.; Jaksic, D.; Matic, R. & Bjelica, D. Comparative

lar (k). Se det . las dif . | teristi study of anthropometric measurement and body composition between
muscular (kg). Se determinaron las diferencias en las caracteris "elite soccer and basketball playéns. J. Morphol., 31(2461-7, 2013.

cas antropometricas y la composicion del cuerpo de 10s jugadoggs;enos, M. L.; Paterson, D. H.; Hall, C., R. & Yuhasz, M. S. Relationship
de baloncesto de dos equipos nacionales a traves de un procediof selected variables to performance in women's baske@zil. J.

miento paramétrico discriminatorio con prueba t para muestras Appl. Sport Sci., 8(134-40, 1983.

independientes (p <0,05). Se determind que los jugadores de &mambaugh, J. P.; Klein, A. & Herbert, J. H. Structural measures as a
bos equipos difieren estadisticamente en el pliegue del muslo. predictors of injury in basketball playefdled. Sci. Sports Exerc.,
Ademas, se concluyé que en comparacion con los jugadores de23(5¥522-7, 1991. o o

Macedonia del Norte los jugadores de Montenegro son de ma odiya, A. & Yadaf, M. Relationship of anthropometric variables to bas-

. ketball playing ability.J. Adv. Dev. Res., 1(2p1-4, 2010.
altura'y peso, adgmas de Con_tar con una mayor masa musc dquera, A.; Santos, S.; Villa, J. G.; Morante, J. C. & Garcia-Tormo, V.
con valores aproximados de pliegues cutaneos, IMC y porcentaje anthropometric characteristics of Spanish professional basketball

de grasa. playersJ. Hum. Kinet., 489-106, 2015.
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