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A COMPARATIVE STUDY ON THE PHYSICAL
FITNESS AND PERFORMANCE OF MALE
BASKETBALL PLAYERS IN DIFFERENT

DIVISIONS®
ABSTRACT

There is a lack of information about the influence of different practice levels on physical fithess
and performance variables of male basketball players competing in different divisions. Hence, the
purpose of this study is to compare selected physical fithess and performance variables of male
players in Turkey National Basketball League’s Division | (D1), Il (D2) and Ill (D3=Regional) and
to evaluate whether players with different divisional characteristics have different physical fitness
and performance variables.

From the Turkey basketball league, ninety male basketball players who are competing in the
division | (n=30), division Il (n=30) and division Il (n=30) voluntarily participated in the study.
Physical fithess (body height, mass and fat percentage) and performance (vertical jump height
(VJH), vertical jump power (VJP), VOzmax and 20 m sprint) measurements were taken in three
separate consecutive days following the completion of the first session.

D1 and D3 players overall weighed more and D1 players had more body fat (BF) and lean body
mass (LBM) than D2. There were significant differences in VJP between divisions (D1>D2>D3=
p<0.05), but, the differences in sprint ability and body height were not significant. Although there
was no difference between D1 and D2 in VOznax @and VJH, their values were significantly higher
than D3 (p<0.05).

These results showed that in spite of relatively little differences in the average physical
characteristics, there were very large statistical differences between divisions in physical
performance variables of male basketball players, especially VIJP and LBM which is an important
criterion of performance at basketball.
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FARKLI LIGLERDEKI ERKEK BASKETBOL
OYUNCULARININ FiZIKSEL UYGUNLUKLARI VE
PERFORMANSLARI UZERINDE
KARSILASTIRMALI BiR CALISMA

OZET

Farkh Basketbol liglerinde yarisan erkekler oyuncularin liglere gére bazi fiziksel uygunluk ve performans
degerleri arasinda énemli bir farkliligin olup olmadi§i konusunda bir bilgi eksikligi vardi. Bu nedenle bu
arastirmada Turkiye Erkekler basketbol birinci, ikinci ve amator liglerinde yarisan oyuncularin secilen bazi
fiziksel uygunluk ve performans degerleri arasinda farklilik olup olmadiginin belirlenmesi amaclanmistir.
Bu arastirmaya Turkiye basketbol erkekler birinci liginden (1) 30, ikinci liginden (I1) 30 ve amatdr liginden
(111) 30 olmak Uzere toplam 90 erigkin sporcu gonullil olarak katilmistir. Sporcularin fiziksel uygunluk ve
performans degerlerinin belirlenmesi igin, misabakalarin birinci devrelerinin sonunda, boy, viicut agirhg,
vilcut yag yuzdesi, dikey sicrama yiiksekligi, 20 m sprint kosu ve aerobik kapasite (max.VO,) degerleri test
edilmistir. Test edilen degerler arasindaki farkin énemliligi, tek yonli varyans analizi (ANOVA) ile
belirlenmisgtir.

Test edilen degerlerin istatistiksel analizi sonucunda ikinci lig oyuncularinin viicut agirhgi ortalamalar
birinci ve amatér lig oyuncularinin degerlerinden daha diisiik bulunmustur (p<0.05). Bunun yani sira,
birinci lig oyuncularinin viicut yag yiizdesi ve yagsiz viicut agirhgr ortalamalar ikinci lig oyunculardan
daha yiiksek degerlerde idi (p<0.05). Dikey sicrama yiksekligi bakimindan sadece amatér lig oyuncularin
degerleri farkli iken, patlayici giu¢ bakimindan her tc lig arasinda énemli farklihklar (I>11>111) vardi
(p<0.05). Birinci ve ikinci lig oyuncularinin max.VO, degerleri arasinda 6nemli farklilik olmamasina
ragmen, bunlarin max.VO, degerleri amator ligdekilerden yiiksek idi (p<0.05).

Bu arastirma, ligler arasinda fiziksel uygunluk bakimindan kismen ¢ok kiigik farkhliklarin oldugunu
gostermistir. Basketbolda fiziksel performansin belirleyicilerinden olan dzellikle patlayici giic ve ya@siz
vicut agirhgi gibi ozellikler, ligler arasindaki fiziksel performans farklihginin énemli gostergeleri olarak
bulunmustur. Buna karsin, yine basketbolda fiziksel uygunluk ve performansin 6nemli 6lgutlerinden olan
maksimal hiz ve boy uzunlugunun, 2005-2006 yili basketbol miisabaka dénemindeki ligler arasinda, ligler
arasindaki farklihgin belirlenmesinde 6nemli bir unsur olmadigi sonucuna varilmistir.

Anahtar kelimeler: Aerobik kapasite, patlayici gug, basketbol ligi

3 This research was studied by Cihat Korkmaz who is Physical Education and Sport Teacher and
Basketball Coach as a master thesis in 2006 under the supervision of Mustafa Karahan.
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INTRODUCTION

Basketball competitions are held in
different divisions in almost every country
of the world. Turkey Male Basketball
League consists of three different divisions
as Division 1, Division Il and Division Il
(regional). The levels of divisions are
determined according to general team
performance or team points which depend
on general performances of players
competing in each team. There are a lot of
internal and external factors affecting the
players’ performance during the game.
Among the  physical performance
characteristics, one of the important
factors for basketball is the fact that it is a
complex intermittent team sport which
requires performing a lot of multidirectional
movements such as dribbling, running,
sprinting and shuffling at various velocities
and intensities during the game. These
movements  represent the  physical
activities that are considered as the
important aspects of the game and
contribute to the high performance of the
players (15,25).

Aerobic capacity and body composition,
including height, mass and lean body
mass or percentage of body fat are
important because they play a supportive
role in helping athletes perform under
actual competitive conditions at basketball
(8). Basketball is characterized as a sport
requiring anaerobic energy metabolism.
However, aerobic metabolism contributes
approximately 15% to meet energy
demand during the live time of basketball
game (15). Although anaerobic
requirement is more than aerobic, aerobic
capacity or VO,max is needed for the
recovery from high intensity movement
commons to basketball play (9,22).
Vertical jump and sprint activities are one
of the important components of physical
performance in basketball that these

movements are frequently performed by
players during various defensive (blocking,
rebounding, etc.) and offensive (shooting,
rebounding, etc.) maneuvers. Mcinnes et
al (1995) and Ben Abdelkerim et al (2007)
reported that during the game a basketball
player, on average, performed 46 and 44
jumping acts, respectively. Sprint activities
cover 8.8% of live time (4) and 39% of the
sprint activities approximately occur in
between 2 or 3 second during a basketball
matches (15). A combination of technical
and tactical abilities as well as a high
degree of physical fithess characteristics is
required for optimal performance during
basketball match (9).

The authors consider it is generally
necessary to determine the specific
physical fithess profiles of athletes to
select them for a particular sport. Several
studies which examined the physical
fitness profiles of basketball players were
compared according to various playing
positions and gender.._ differences
(13,17,18,27). But, no study can be found
on the differences players’ physical
performance characteristics competing in
different basketball divisions. Therefore,
outstanding the problem was that; were
there any differences in physical fitness
between divisions or was there an effect of
physical fithess characteristics on the
differentiation between divisions in the
Turkey adult male basketball league? In
fact, this study can be turned into valuable
information on the differences of physical
fithess of the players competing in different
practice levels in the Turkey basketball
league. In this study, it was aimed to
determine the physical fithess of Turkey
adult male basketball players and to
evaluate whether players in different
divisional roles have different physical
fitness.
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METHOD

Participants

Ninety male basketball players who
competed during the 2005-2006 season in
the division | (D1, n=30), division 1l (D2,
n=30) and division Ill (D3, n=30) from 12
different teams in Turkish Basketball
League voluntarily participated in the study.
Upon supplying Information,  written
consent was obtained from all the groups
and tests were carried out in respect of
ethical rules.

Procedures

Participants were asked whether they
had prior experience with the tests to be
carried out. Therefore, testing protocol was
separately explained to each group of
participant who hadn’t been previously
tested on any occasions in previous
seasons for training prescription purposes.
In addition, all participants were requested
to have their last meal three hours before
the tests and not to participate in any
prolonged exercise 24 hours before the
tests. Physical performance measurements
were obtained over three separate
consecutive days following the completion
of the first season.

Measurement

Demographic  Characteristics:  Body
mass (BM) was obtained and rounded up to
the nearest 0.1 kg using a balance beam
scale and body height (BH) was measured
using a stadiometer and rounded up to the
nearest 0.5 cm

Aerobic  Capacity: Maximal oxygen
uptake (VO,max) was indirectly obtained
using a multi-stage run test. All participants

performed the 20m shuttle run test as
previously described by Leger et al. (1988).

Body fat Percentage: Body fat
percentage was calculated by using skin-
fold measurements taken from four sites
(biceps, triceps, subscapular and calf),
using Harpenden skinfold calliper and
rounding up to the nearest 0.2 mm. The
values were evaluated using Durnin and
Womersley (1974) skinfold equation. Lean
body mass was calculated subtracting body
fat percentage from 100.

Vertical-jump  height.  Vertical-jump
height was measured using the Vertec (26).
Participants performed three trials with a
60-s rest period between each jump activity
and the best jump was used in the analysis
to determine the vertical jump power (11).

Sprint Ability: Sprint speed was taken by
using an infrared timing device in an indoor
court. Three 20 m maximal sprint was run
with a 90-s rest period between each sprint
and the best of them was used to evaluate
sprint ability.

Body height and mass, skin fold
thickness and vertical jump height (VJH)
were used to determine players’ vertical
jump power (VJP), lean body mass (LBM)
and body fat percentage (BF).

Statistical Analysis

Means and standard. deviations were
calculated for each variable. Differences
between divisions were analyzed by using
ANOVA and the significance was set at
p<0.05. = The relationships  between
participants’ values were examined with
Pearson product moment correlation
coefficients; p values <0.01 and <0.05 were
considered to be statistically significant.
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RESULTS
ANOVA analyses and Post Hoc comparisons of all values were shown in
Table 1.

Table 1: Physical Fitness Variables of Male Basketball Players

Division 1 Division 2 Division 3
Variable (n=30) (n=30) (n=30) F Significant
mean+SD mean+SD mean+SD
Age (yr) 24+4.7° 21.6+2.8" 22.1+2.4% 4,037 0.21*
Height (cm) 197+7 194+0.5 19545 1,687 0.191
Weight (kg) 95.3+12.5° 87.6+7.3" 91+8.6% 4,693 0.12*
Body Fat (%) 14.63.7° 12.5+3" 12.1+3.5% 3,545 0.33*
Lean Body Mass (kg) 81.01+7.6°  76.49+4.6°  78.07+6.2°° 3,048 0.23*
VOsmax (Ml/kg/min) 55.6+2.6 57.2+2.8° 50.5+4.9° 27,519 0.000*
20 m Sprint (s) 2.7+014 2.8+0.1 2.8+0.13 2,046 0.135
Jump Height (cm) 48.2+4° 48.3+3° 45.5+4° 3,985 0.22*

Average Absolute Vertical Jump
Power (W)

Average Relative Vertical Jump
Power (W/kg)

2346.7+161% 2214.5+130° 2121.1+130° 18,428 0.000*

24.8+2.2% 24.7+1.9% 23.442.4° 3,479 0.35*

B2 Al data points in each row are statistically significant (P<0.05).
*p<0.05

values of D3 player were not different
from D1 and D2. No significant differences
were observed in relative jump power
between D1 and D2, and between D2 and
D3, but D1 player had higher a value than
D3 (p<0.05). There were significant
differences in absolute jump power

Differences in body height and 20 m
sprint times were not statistically
significant between divisions. D1 and D3
players overall weighed (p<0.05) and D1
players had more body fat than D2
(p<0.05). Vertical jump height and VOzmax

values of amateur players were lower
(p<0.05) than D1 and D2 players, but no
significant  difference was observed
between D1 and D2 players. Body fat
percentage and lean body mass values of
D1 were higher than D2 (p<0.05), but

between divisions as D1 had a value
higher than D2 and D3; and D2 had a
value higher than D3.

Correlation between selected
parameters of male basketball athletes
were designed in table 2.
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Table 2: Correlation between Selected Parameters of Male Basketball Athletes

Variable AVIP  RVJP VIH Sprint BF LBM VO BH
BM 4437 7057 -7597 ) 779" 954 -3717 807"
AVJP 249" 130 3277 4167 106 130
RVJP 959" " -5167  -698" 443"  -8007
VIH 591 7337 464" -7097
Sprint 135 2727 -.168 390
BF 5617 -336" 5397
LBM -344™ 805"
VO,max 287"

**_Correlation is sianificant at the 0.01 level.

*_ Correlation is sianificant at the 0.05 level.

BM= Body Mass, BH= Body Height, BF= Body Fat, LBM= Lean Body Mass, VJH= Vertical Jump Height,
AVJIP= Absolute Vertical Jump Power, RVJP= Relative Vertical Jump Power.

DISCUSSION

Specific physical fithess that may
contribute to the performance in basketball
as well as the possible structural
differences between players in various
divisions have been a subject of high
interest for authors and coaches. Body
height may be evaluated as a
characteristic providing an advantage for
game performance during basketball
matches, especially when a player
attempts to jump with the intention of
getting the ball in a basket elevated 3.05
meters from ground level. Therefore,
basketball teams usually consist of taller
players than those in other team sports
(16,19). This study showed that players’
body heights were in the average between
194 and 197 cm and no statistical

differences were found between players’
body heights in terms of divisions. Also in
this study, these profiles were determined
to be appropriate for top-level basketball
players (1,18). Body composition including
body height and mass, body fat
percentage and lean body mass may also
positively or negatively influence aerobic
capacity, speed, agility, jumping and power
of players (15,18,25). This study
concluded that there were significant
negative correlations between body
composition variables (LBM, BM and BF)
and tested performance characteristics
(VO2max, VJH, VJP and AVJP). In addition,
significant differences were found between
divisions in LBM, BM and BF. D1 players
had higher LBM values than D2 and D3.
Ugarkowich et al. (2002) and Silvestre et
al. (2006) separately reported that there
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were strong correlations between body
composition, power, and VJH; and that this
relation was affecting players’ game
performance. Because of its effect on
other physical fitness variables, this
morphological structure may be
considered to account for the differences
between divisions and may be providing
an advantage during physical contacts of
players to effectively perform technical-
tactical structures of the game under the
actual competitive conditions of
confronting the opponents. Hence, the
importance of body composition in
basketball is expectable as a distinctive
structure to evaluate differences between
divisions.

Present findings of VJH for D1 and D2
were similar, but these values were higher
than D3. However, 20 m mean sprint times
of players were not statistically different
between divisions. Authors reported that
the mean vertical jump height and vertical
jump power in elite male basketball players
were more than 60 cm (24) and 1700 W,
respectively (10,15). VJH values in this
study were lower than literature. The
discrepancy in making comparisons
between vertical jump height data from
various studies may be related to the
different testing methods and protocols
employed. Vertical jump and sprint
activites are the important motor
components of basketball game because
these movements are frequently
performed by players during various
defensive (blocking, rebounding, etc.) and
offensive  (shooting, rebounding, etc.)
maneuvers (4,15). Johnson and
Bahamonde (1996) and Carlock et al.
(2004) indicated that vertical jump height
itself is a good measurement of specific
muscular performance (anaerobic power).
While the findings of VJP in this study
were higher than 1,700 W and this result is
consentient with the information in
literature, there were significant differences
between divisions in VJP (D1>D2>D3).
Although there was no difference between
VJH values of D1 and D2, the differences

between VJP of these divisions could be
explained by different body mass,
especially lean body mass and vertical
jump height. In addition, in spite of the
similar VJH and RVJP of D1 and D2, the
differences between the body mass and
LBM of D1 and D2 could have caused the
differentiation in VJP since there was a
significant relation between anaerobic
power and body mass (12). It was also
found, as previously aforementioned, that
there was a negative correlation between
anaerobic power and body mass. A higher
level of muscular power would be
preferable in basketball and would reduce
the risk for injuries in the maintenance and
rebuilding training periods and also could
provide an advantage to players for
success since a player averagely performs
44-46 jumping acts during a basketball
match (4,15). Although these abilities
depend mostly on genetic factors, there is
always a training potential to be
considered. These results might guide us
to suggest that coaches could consider
muscular power, jumping “and sprint
abilities of athletes as a selective criteria
and training potentials. While short
sprinting might be an  important
determinant of game performance, in this
study, it was not determinative enough to
prove the differences between divisions.
However, vertical jump and muscular
power might be evaluated as a distinctive
characteristic between amateurs,
professionals or sub professionals.
Basketball is generally characterized as
an anaerobic sport because it includes
high intensity intermittent movements for
the most parts of the game. Hence, most
investigators consider that the basketball
was a sport whose energy requirement
predominantly relies on a-lactate and the
lactic acid system (9). However, aerobic
metabolism was also required because an
important part of the play time was spent
with low intensity runs and walking (17).
Repeated power output and sprint
activities may  reflect the rapid
regenerations of ATP and PCr stores.
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Although anaerobic requirement is more
than aerobic, aerobic capacity or VOzmax IS
needed for rapid recovery from high
intensity exercises to perform some
biological tasks required to compensate for
a variety of physiological disturbances,
such as removal of accumulated lactate
and heat dissipation (2,9,22). Thus,
aerobic capacity obviously contributes to
the basketball players, who require both
high aerobic and anaerobic capacity to
reproduce multiple repetitions of high
energy output. Moreover higher VOzmax
provides the players with a better base for
on field performance regarding the
intensity and the demands of hasketball
game. Mean VOynax Values of the D1 and
D2 players were similar. These data were
compatible with previously reported data
(27), but with the other data on elite male
basketball players (18). General aerobic
capacity was fairly homogenous between
professionals and sub-professionals, when
inter-individual differences were ignored.
But the amateur athletes had lower aerobic
capacity than others. These results may be
explained with the fact that VO,nax values
may be influenced by training regime,
match intensity and phase of season.

Generally, the ages of 20 and 30 are
considered to be ideal by coaches for
optimum performance in sport (3). The
average age of the D1 players was higher
than players of other divisions, which is in

accordance with ages of elite male
basketball players reported in previous
investigations (17,18). Although there is
not scientific information, there is a
common conviction that an elderly player
may have more professional experience
and tactical judgment than a younger
person. However, in a previous study, it
was reported that age diversity was
negatively associated with basketball team
performance (21). Yet, the relation
between age and game performance in
basketball requires more investigation.

Conclusively, in this study, some
physical performance differences exist,
most notably power output, between
players as a function of divisions (6).
Although there were significant differences
among divisions for some specific
characteristics, the body mass, LBM, VJIP
and VO, nax Values of team players in the
divisions were of similar level with those
previously reported in - the literature
(1,10,15,18,27). Anaerobic power (VJIP)
and LBM seem to be a better predictor of
divisional differences even though it is not
clear whether such characteristics come
from specific trainings in the divisions, or
from selection criteria. But sprint speed
and body height were not distinctive
characteristics for  diversity between
divisions in the 2005-2006 season of
Turkish Basketball League.

22



Nigde Universitesi Beden Egitimi Ve Spor Bilimleri Dergisi Cilt 6, Sayi 1, 2012

Nigde University Journal of Physical Education And Sport Sciences Vol 6, No 1, 2012

REFERENCES

1. Apostolidis N., Nassis GP., Bolatoglogu T., Geladas
ND. Physiological and technical characteristics of elite
young basketball players. J Sports Medicine and Physical
Fitness, 44(2), 157-163, 2004.

2. Bangsbo J., Mohr M., Poulsen A., Perez-Gomez J.,
Krustrup P. Training and testing the elite athlete. Journal
of Exercise Science and Fitness, 4(1), 1-14, 2006.

3. Baltes PB. and Baltes MM. Successful aging:
perspectives from the behavioural sciences; peak
performance and age: An examination of peak
performance in sport (by Ericsson KA). Press Syndicate of
the University of Cambridge; pp 164-185, 1990.

4. Ben Adelkerim N., El Fazza S., El Ati J. Time motion
analysis and physiological data of elite under 19 year-old
basketball players during competition. British J Sports
Medicine, 41(2), 69-75, 2007.

5. Carlock JM., Smith SL., Hartman MJ., Morris MT.,
Ciroslan DA., Pierce KC., Newton RU., Hartman EA.,
Sands WA., Stone MH. The relationship between vertical
jump power estimates and weightlifting ability: a field-test
approach. J Strength & Conditioning Research, 18(3):
534-539, 2004.

6. Cometti G., Maffiuletti NA., Pausson M., Chatard JC.,
Maffulli N. Isokinetic strength and anaerobic power of elite
sub elite and amateur French soccer players. International
J Sports Medicine, 22(1), 45-51, 2001.

7. Durnin JVGA and Womersley J. Body fat assessed
from total body density its estimation from skin-fold
thickness: Measurement on 481 men and Women aged
from 16-72 years. British Journal of Nutrition, 32, 77-97,
1974.

8. Hoare DG. Predicting success in junior elite basketball
players-the  contribution of anthropometric = and
physiological attributes. J Science and Medicine in Sports,
3(4), 391-405, 2000.

9. Hoffman JR., Epstein S., Einbinder M., Weinstein I.
The influence of aerobic capacity on anaerobic
performance and recovery indices in basketball players. J
Strength & Conditioning Research, 13, 407-411, 1999.

10. Hoffman JR., Tennenbaum CM., Kraemer WJ.
Relationship between athletic performance test and
playing time in elite college basketball players. J Strength
& Conditioning Research, 10 67-71, 1996.

11.Johnson DL. and Bahamonde R. Power output
estimate in University athletes. J Strength & Conditioning
Research, 10(3), 161-166, 1996.

12. Kalinski M., Norkowski H., Kerner M. and Tkaczuk W.
Anaerobic power characteristics of elite athletes in
national level team-sport games, European J Sport
Science, 2(3), 1-21, 2002.

13.Latin RW., Berg K., Baechle T. Physical and
performance characteristics of NCCA division | male
basketball players. J Strength & Conditioning Research,
8(4), 214-218, 1994;

14.Leger LA., Mercier D., Gadoury C., Lambert T. The
multistage 20 meter shuttle run test for aerobic fitness.
Journal of Sports Sciences, 6(2), 93-101, 1988;

15. Mclnnes SE., Carlson JS., Jones CJ., McKenna MJ.
The physiological load imposed on basketball players
during competition. Journal of Sports Sciences, 13, 387-
397, 1995.

16. Musaiger AO., Ragheb MA., Al-Marzoog G. Body
composition of athletes in Bahrain. British J Sports
Medicine, 28, 157-159, 1994.

17.Narazaki K., Berg K., Stergiou N., Chen B.
Physiological demand of competitive basketball.
Scandinavian J Medicine & Science in Sports, 19, 425-
432, 2009.

18. Ostojic SM., Mazic S., Dikic N. Profiling in basketball:
physical and physiological characteristics of elite players.
J Strength & Conditioning Research, 20(4), 740-744,
2006.

19. Popadic-Gacesa JZ., Barak OF., Grujic NG. Maximal
anaerobic power test in athletes of different sport
disciplines. J Strength & Conditioning Research, 23(3),
751-755, 2009.

20. Silvestre R., West C., Maresh CM., Kraemer WJ. Body
composition and physical performance in men’s soccer: A
study of NCAA Division | team. J Strength & Conditioning
Research, 20(1), 177-183, 2006.

21.Timmerman TA. Racial diversity, aging diversity,
interdependence and team performance. Small Group
Research, 31, 592-606, 2000.

22.Tomlin DL. and Wenger HA. The relationship between
aerobic fitness and recovery from high intensity
intermittent exercise. Sports Medicine, 31(1), 1-11, 2001.
23. Ugarkovic D., Matavulj D., Kukolj M., Jaric S. Standard
anthropometric, body composition and strength variables
as a predictors of jumping performance in elite junior
athletes. J Strength & Conditioning Research, 16(2), 227-
230, 2002.

24.Viitasalo JT., Rahkila P., Osrerback L., Alen M.
Jumping height and horizontal overhead throwing velocity
in young male athletes. J Sport Sciences, 10, 401-413,
2002.

25. Woolstenhulme MT., Griffiths CM., Woolstenhulme
EM., Parcell AC. Balistic stretching increases flexibility
and acute vertical jump height when combined with
basketball activity. J Strength & Conditioning Research,
20(4), 799-803, 2006.

26.Young W., MacDonald C., Heggen T., Fitzpatrick J. An
evaluation of the specificity, validity: and reliability of
jumping test. J Sports Medicine & Physical Fitness, 37,
240-245, 1997.

27.Ziv G. and Lidor R. Physical attributes physiological
characteristics on court performance and nutritional
strategies of female and male basketball players. Sports
Medicine, 37(7), 547-568, 2009.

23



