ABSTRACT

PARKER S.E. Physiologlo and 1Ce changes guring a s6ason of men's
ollegiate basketbal MS in Adult Fltnessl(}ardlac Rehabllitation December -
1999 36pp (C. Foster) .

_ Thls study eveluated select physlologlc and performance vanebles at the _
~ beginning and end of an intercollegiate basketball season using 10 members of
“the Uriversity of Wisconsin-La Crosse men's basketball team. The variables
~ included VOzpeak, body composition, vertical jump, and a modified shuttle run.

‘Maximal aerobic power was measured on a motorized treadmill using a modified

Bruce protocol. Body composition was evaluated by anthrompometry Percent
~ fat was estimated from the sum of seven skirifold measurements, Girth
measurements were estimated based on limk circumference and skinfold
measurement based on the O-scale approach. Vertical jumping ability was
“evaluated using a jump and reach test with a single step counter movement.
~ Each subject jumped to the highest point on a Vertec and the best of three jumps
was recorded to the nearest 0.5 inch. Basketball spegific fitness was evaluated
~ using a modified shuttle run, These tests were administered 2 weeks prior. to the
beginning of the season and again 2 weeks following the last game. A paired t-

- test (p <.05), with a Bonferoni correction for multiple comparisons, revealed

significant differences in the modified shuttle run (entire group), sum of 7
- skinfolds and percent body fat between the pre- and postseason of play. Al
‘other variables revealed no slgnlﬂcant differences between the pre- and
postseason - -
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INT RODUCTION
Beskatball has beena popular sport for over a century Basketball has
'Iceen played ln jUSt about every venue around the world tncludlng grade
) 'schools hlgh schools colleges and professionally Colleglate baskotball began |
_ wlthln two years of the lnventlon of the game Researchers have long been '
lnterested In studylng certaln aspects of the geme such as aerobto and '
' anaerobic capacity of partlolpants 6] ' '

Basketball like many other sports utlllzes both aerobrc and anaerobrc

- power with frequent changes in intenslty Studytng drfterent colleglate end

'professlonal toams around the t.ountry has helped to develop rnformatron
regardrng the physrology of basketball players ? Fnduranr‘e In ba‘aketball players .
~ has been 8 prrmary focus of testrng [16] The ability lor a player to last through _
- | an entire game is enhanced by practtce sessions and off saason tlalnrng

- Practlces lncorporate runnrng, sprrntrng, jumprng, end repetltwe drllls for an

. extended perrod of time wrth the intent that cardlovascular endurance end

physrcal performance would be rncreased The evaluatron of thrs tralnlng has

o 'baen done using various crrterra rncluding maxrmal oxygen consumptron

o (Vogpeak) [4 56,7, 11 17 22] vertloal jJumping abrlttv (1, 12 16), body composltlon _ '

_' [16 20], and basic skrlls 8, 10 18] Thrs rnformatlon has arded in the

development of fitness programs and modrfrcatrons to practrce sesslons [18}




Most of the longttudlnal physrologlc evaluatlons of basketball players
' have been conducted wnth ths fsmale gender [18] In general thsse studles
have fallsd to demonstrate enhancement In VOzpsak or performance related
surrogates of VOQPBEK [11]). Outslda of some cross-sectlonal descrrptlve studles
B [18] thers is surprrslngly llttle data regarding Iongltudinal changes in aarobic
', parameters in rnale basketbatl players ' ' .
I Hcpklns et al [14] dsscrlbad some of the dlfflcuttles Inherent in evaluatlng
R athletes They note that real world perrormance s greatly superior to laboratpry
' evaluatlon and that functional evaluatlon may be superlcr to conventional
| Iaboratory evaluatron There are sevaral functlonal dnlls whlch have wrde
acceptance wrthrn the basketball communrty Accordlngly, it mrght be
reasonable to expect that such functlonal drllls would track changes in
baskotball Specmc fitness better than conventlonal Iaboratory evaluatlon
Thus there appears to ba a need for not onty to measure physlologlcal
Iand performance changes ln a ccmpetrtwe season of men S basketball but also '
to clarrfy the dlfferences reported in prevrous studles The frrst |ssue to be

" addressed concerns potentlal physlologlcal changos that occur durrng a

o competltwe seasOn of 'Imen’s ba‘sketball 'and what co'achesand players can do to

~ modify practices to benefit from these changes. The second issue is the

- relevance of basketball performance to changes in laboratory measures of

fitness versus functional methodsof evaluat_ion.
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METHODS

~ Subjects

" The subjeots for this study were members of the University of Wtsoonsin-

"La Crosse men S basketball toam (N = 10) Preseason desortptive

' 'oharaoterlsttcs of tna subjects are presented In Tabte 1. All aubjeots provlded

wntten mformed consent prior to partloipatron (see Appendlx A) and the protoool :

- 'was approved by the IRB of the Unlvarstty of Wisoonsln L Crosso

Table 1. Descripiive characteristios of subjects (N = 10

el il - - T - N Sk e iralii Al - I nlieralire . SR LA e i

Variable Mean+SD  Range.

L L . -l b nipegryipy iy Sl St el nill e o - - el il il il et

202+15 o 19-23

“Age (yr)
1914+49  183-198.1

~ Weight (kg)

~ HRmax (bpm)

89.3 + 7.8
182.4 + 8.6

Percent Fat (%) 12.8+2.8

. e  ———— . = T R A T ———— I ki
Wy

Tes rng Procedur

80.7-102

164 — 190

91-17.6

T i e Sl i

Laboratory evaluatrons were performed on a motonzed treadmttl using a.

- 'modrfted Bruoe protoool I‘he subjects exeroised to volitional fatlgue Oxygen

uptake was measured using open circuit sprromatry. VO peak was defined as




'- theoxygen uptaks during theia’st fuii minute of exarciss Ventilatory threshoid :
' was dsflnsd as ths point at which Iactic acid bullds up In the body, whrch may be
increased wrth an mcrsase in tratnlng The respiratory compsnsatlon threshold
is ths point where extra ysntilation s no longsr capable of defending pH against
sn mcrsass in Iactate Thls Ieads to an uncontroliabls increase in ysntllatlon

' _-'rs-stlve to carbon d|o><|ds output. This is also represented as a percentage of
Vngsak to help dstermlne sxerCiss tolsrance but may rsmain unchanged wrth
an increase |n tratnmg These thresholds ars reported as the V02 at Wthh
ventliatlon changes occur. The vsntllatory and resplratory compsnsation .

| thresholds were tdentlflsd using the V-—slope tschnlque [2, 13] and conflrmed by

' the yentllatory equivalent for oxygsn and carbon dloxids [23] Heart rate was

_msasured usrng radlotelsmetry [19] Borg S 10 point category ratio scale [8] was .
I used to score both pre- and postseason Vogpsak tests (see Appendlx B)
Vertical Jumplng ablllty was evaluated uslng a jump and reach test with a
: smgls stsp counter moyemsnt Each SleJECl jumped to the hlghsst pornt on a
; | Vertec and the best of three | jumps was rscorded to the nearest 0.5 inch. Many
yanables may contnbuts to ths vertlcal jurnp performance such as the strength
| and powsr of the musculaturs surroundrng the hip, knee, and ankle jOIl‘ltS Thus
' leg power may bs a good prsdlctor of psrformancs in the gams of basketball [1]
Body composmon was evaiuated by anthropometry Percent body fat was :
. estlmated from the sum of ssyen sklnfold measurements accordlng to Pollock et

- alF. [20]. The clrcumference of the_muscular limbs was estimated based on limb




cuoumference snd skinfold messursment bassd on the O scalo approach [?1]
This technique effsotlvely and mathemetioaily eltminstes the fat
Basketball specific frtnsss was evaluated uslng modiflsd shuttle run

' Briefly, each subjeot sprinted from srdellne to sudellns for 1 minute The number
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' of touches to sach srdellne was counted and recorded. Followlng a 1-m|nute

rest the drill was repeated fwe tlmes (wrth a 1-mlnute rest petiod between aach
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lengths was accepted as the score for the athtete Each SUbJECt was evalualed
._ sometime during the 2 weeks before the begtnnmg of ths competitive season
'and sometime during the 2 wseks after tast compstttion of the season .
- St isti cal Methods
I Data were compared usingpalred t-tests WIth g Bonferonr oorrectlon for
. multlple compartsons to determine more accurate sngniflcance Outcome
measures included pre- versus postmean values far Vogpeak venttlatory
threshoid resplratory compen atlon threshold treadmtll test duratton vertlcal .
tump, psrcent body fat, calculated fat free mass, muscular limb oircumfersncss
B (calf thrgh and arm) and perforrnance on the modmed shuttle run. It was
hypotheslzed that thsre would be no srgntfrcant (p < 0.05, with Bonfaroni
corr_eotion) 'dlfferences n any o_f the outc_ome measures.

" RESULTS

Ten members of the Unwersny of Wtsconsm—La Crosss men' S basketbalt

team wsre studlsd for both physnoiogtc and psrformance chsngec from the




SR beginningto the end of ecompetitiveseason of_. basketball.- “The meimbers‘

. ' ’mvolved in the study were tested 2 weoks prior to the beglnntng of the $eason "

_'-_and thhm 2 weeks foltwwng thelr last game Durtng eaoh testtng sessmn the

. subject oompleted a vertloal Jump and a modtfied shuttle run, Also moludsd was

- assessment of body composntton and aeroblc power

' Bod\g Comgosltlo

The mean values for welght Iean body welght sum of seven skinfolds
and percent fat are dlsplayed In Tabls 2 and thure 1 The results showed

_ '31gntftoence indloatlng a decrease in totat body fat

~ Table 2. Body fat measurements

BodyOomposltion . - Praseason  Postseason  p-vaglue

) I e T PN F “mﬂ“ml“i%h -

Welght ko) 89378 88072 006
Lean Body Wetght ko) 779%60 781165 038

© Sumof 7 Skinfolds (mm) 95.7 £20.0 - 864153 001

Body. Fat Porcontage 12, 8 28 1822 001

This indlcates a signiﬂcant diftersnce
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Body Fat
Percentage
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and postseason.

4

Weight (kg)
rhe mean values for pre- and postseason girth measurements are’

presented In Table 3 and Figure 2.

between the pre-




ol 3
PR B b A .
iy - Lo N .
e T P

--. [ - - ..- B . _
] '#'-r 'l..-.':l-‘,- . '1_ 'u'. . _
- oy . . L
I
-

T
-
-
_'H_i. 'r.-l__-"h.

T Vg kA,

R AL
Ll el g e PWPLLS T

L

Y

el Y o

"
[ A

'4 ::.- " I [ T )
. B -- " . - 4
",T-lr.:.’:;’-:-".' gL+
i . -
ol - e

LTy e
e e
A

i
= iy oiw

L -+
l',__"' L
F—
s Tvm
L

- -
-

]
AT |...._-_“.

- '..,‘_ LI

2 P

Table 3. Girth measirements.
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Girth (cm) - Preseason  Postseuson  p~value
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Aerobic Fltng 'ss
The mean values for pre- and postseason aeroblc fitness are presentsd N
. _Table 4 and F|gure 3. There were no sugniflcant differences between pre-— and

postseason for any of these measures of aeroblc fitness.

‘Table 4. Exerclse measurements

‘Exercise (L/min) ~ Preseason  Postseason  p - value |

h

V()p_peak  _ , ' o - 46+05 ' 45+06 . 0.30
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~ Basketball Specific Fitness
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' The mean values for th"e entiregroup for 'treadmill timeduring th"‘e -

|."'l" :,u . e
e A L L ™
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B | | VOzpeak test vertical jump. and modmed shuttle run are presented |n Table 5

" o ¥ - e
F L ..
T Bl i
- = E.-n.ll_.i-.""_‘... b

- and Fi |gure 4. When the postseason test was admrnlstered |t was belleved that '
N -_the senlora were not runnlng to thelr potentlal in the modifled shuttle run. A
B 'statlstlcal analysns was done with only the underclassmen The mean valuea for
| _ the underclassmen for treadmlll tume dunng the VOzpeak vertical jump, and
'-modlfled shuttle run were obtalned to determlne true slgnlflcance The reaults
are presented In Table 6 The results showed signlflcant dlfferences in the
- modlfled shuttle run for the entire group But when the senlors were taken out

4

no S|gn|ficant changes were noted in any of the varlabies

Table 5. Measurements of basketball specific fitness (entire group)

' o . 1 .
iy Ry A it 1 il el kel uipey ety o e

© Performance  Preseason  Postseason p ~ value
Modmed Shultle Run (reps) 772432 718+57 001
Treadmlll Time (rnin) . 161+09 ' 16.5 + 1.6 018
Vertioal Jump (in) ' 206+190 289324 013

W Thls'lndicates aslgniflcant'dlfferenoe" ~




Table 6. Measurements of basketball specific fitness (without seniors)

l-l_—l——-.—“‘*“- — T . T N

Performance ~~ Preseason Postseason  —value

Modlfled Shuttle Run (reps) 783+32 - 762 14.1 - 0.08

Treadmlll Tlme (min) 162+08  17.0+1.5 - 0.07

Vertlcal Jump (in) . 30,1 % 19 208421 0.7

'l|- . I
m’#ﬁ
N T
e -'.lll*-ii 4

ARUTIABOBNS R  ON
Modmed Shutlle "l‘readmlll 'l‘lme Verﬁcal Jump (in)
- Run_(reps) o (mln)

[EJ Preseason U Posiseason

ngre 4 Changes I lndices of basketball Specific fithess over the season for
- the entlre grcup




DISCUSSION

ThlS study compared the changes in select physuologlc and performance

. vanabtss from the bogmnlng to the end of a compstltwe ssason of men’ s

- 'besketball at the Unwerslty of Wlsconsm—La Crosse. Ths results rndtcated

Body composrtlon was svaluatsd by anthropometry Over tha season

o there was 5 tendency towards a sign:fucant change lndncstlng a sllght docrease

o in totat body fat w’mch may indlcate an tncreass n Isan body mass This may

. bs sttnbuted to rsgutar praotice sesslons Includlng runnmg and spnnting, as wsll

. as funotlonal dritls and welght Itftmg
Ths glrth mecsuremsnts showed no mgnnflcant ohangss throughout tho
season (i.e., thsrs wsre no notablo increases or dscreases in glrth

- moasuremsnts both actust and corrected) Corrscted glrths were used to

o mathemstlcally exctude fat and dstsrmine |f tn fact thsre was a slgniﬂcant
o difference In musculsr glrth bstweon the pre- and postssason Ths resutts _ '

_'indicated no change over the season, which may be attrtbutsd to trainlng prior to

the bsginnlng of ths season
The mean values for tndlces of asroblc fithess showod no dlfference

-_ _'bstween the prs- and postseason of play This Is probabty due to pressason

. . _condltionlng and continuous tralntng throughout the season Resplratory

N | compsnsatuon threshold and venttlatory thrsshold tlkewiss remalned unchanged
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' R throughout the season Thls may also be attrlbuted to preseason oondlttonlng

N - and conttnuous tralmng durtng the season
. “ Basketball SpBCIfIC fttness was evaluated using the modmed shuttle run
' and vertloal Jump The resuits for tha vertical Jump remalnsd unchanged in both
| ,_ tha entlro group and the group excluding the sentors Thts alsio may be due to '
o tralning prtor to the baglnmng of the season On the other hand when the
N modlflad shuttle run was measured wathln both groups, only the enttre group
a showad slgnlfrcant dtffarences ThIS may be duo to the faot that the seniors
- ‘were less motwated to pen‘orm thls drtll knowmg that they would never havs to
o do i agaln ' o
' The results lndloated stgnlflcancs in soma variables between tho 'pre- and :
postseason of basketball Durlng ths ssason it was axpaotod that more
.varlablas would show slgmflcance Mors llkely, the roason for this may bs dus -
' to the players bslng reasonably well condltloned bsfors tha season started thus I-
'showing slgmftcance In only a few vartables during the $eason as tralnlng
-contlnusd Several studtss have shown that already condlttoned athletas
B demonstrate vsry Ilttle pre to postsesson ( hangas In fitne'ss [9]
Durlng a season of basketball prsottcas tend to get a Itttls harder as the
' end of ths season approaches and the tsarn ls prepartng for tournamsnt ptay '
Also the senlors tended to show deoreases betwean ths pl o~ and postseason
Thess decrsasss may have baen the result of bslng tlred The sentors have

gons through four years of rlgorous basketball and aro ready to be done playlng'. '




Therefore thase players could have been very tlred and not wrlllngto partrcrpata
- :fully in the postseason testing Any of these factors COL. rld havo contrlbuted to

. the results obtarned rn thrs study I
. Overall coaches and players can beneflt from the results of thrs study
) One way to help coachss rnodrfy practlces may be to hold Iess rrgorous

| 'practrces right at the begrnnrng of the season. ThIS may also hslp researchssto -

|dent|fy if more varrables show srgnrﬂoance over a s@ason of basketball ‘Also,

B playsrs may haye been very trred at the end of the season due to sxcessws -

o condrtronlng Thrs may have resulted in only mrnor changes throughout the

SGESOI’]

Another lssue that neads to be discussed s how rale"vant to baskethall

. performancs are changes ln laboratory measures f fltnass versus funotional

- "methods of avaluatlon The results showed that there were no srgnlficant

N changss in slthsr the Vozpsak or in the functlonal drllls betwsan the pre-— and

- fpostseason Laboratory tests and psrformance on ths court are very different

- aspects of fitness. Ths laboratory tsstlng Involved ons day of alo to 15 mlnute

o run on a motor drlven treadrnlll ln & healthy state whereas performance on the

- _court varled frorn day to day due to lnjury and illness Accordlng to Hopklns et

al [14] real world psrformance Is grsatly sUpertor to laboratory evaluatlon Of
! course the comparlson of baskatball performance and Iaboratcry tssting

- requires more ressaroh to have slgnlfloant relsvance




SUMMARY
The purpose of thrs study was to evaluate the physmlogrc and
- psrformance changes throughout a competltlve season of men S collsglate
basketball The subjects were ten membsrs of tha 1998- 1999 Unlversrly of
| Wrsconsln La Crosse men S basketball team ' o
Each of the ten subjscts completad a set of pre- and postseason tests
Thess |nvolved aerobic fttness body composmon vertical jump, and a modlfled
shuttle runl Aeroblc fltness was measured on & motcnzed treadmlll usmg a
modlfled Brucs protocol whsre ssch subject ran to volrtronal exhsustlon during
' Wthh mexlmsl oxygen uptake was msasured Body composltron was evaluated
by anthropometry Percent bociy fat was measured from the sum of seven
- sktnfold measurements obtalnod usrng csllpsrs
Glrth measuremsnts wire obtalned uslng a tenslon regulatsd tape
f Vertical jump was evsluated uslng a Jump and reach test wlth a slngle step
' countar movemsnt Each subjsct jumpsd to the hlghsst point on a Vertec snd the

best of thrss jumps was recordsd to the nearest 0. 5 inch Finally, basketball

- spectflc fitness was evaluated uslng a modiflsd shuttle run, Each subjsct was

lnstructed to sprlnt from sldsline to sldollns for 1-minute. Ths numbsr of touchss '
. to ssch sidellne was recorded Esch subject repsatsd this drlll r'lve tlmes wlth 1- N
mlnute rest bouts I bstwsen sprlnts These tssts wsre psn‘ormsd 2 wssks

_ before ths season started and 2 weeks lmmedlslely followlng ths Iast gsms




The data analysls was performed usrng parred t-tests to evaluate and

I compare pre- and postseason rssults ussd a tevel of srgnrflcancs at p < 05 thh

--'Bonferonr correctron for multrpls oomparrsons Usrng these data analysrs tools

- r--srgnlfloant ohanges were noted in some varrablas throughout the pre— and
' postseason of play Body fat showed a decrsass at ths end of ths season as
' did the modrfred shuttle run (sntrrs grOUp) lndioatrng a need for Iongltudrnat

_ .studres over an entire year or collegrate oarser to show srgnlficance in all

' "varlablss
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~ INFORMED CONSENT FORM

“The University of Wisconsin - La Crosse
r La Crosse, Wisconsin

_PHYSIOLOGICAL, PERFORMANCE, AND TRAINING
'RESPONSES DURING A MEN'S BASKETBALL SEASON
- (Suzanne E. Parker and Lori I, Gottschall)
hee__________ givemyinformed consent to participate in this .
- study to determine the physiological, performance, and training adaptations that
- oceur over a basketball season. | have been informed that throughout this study
;. my identity and the results of my performance will be kept confidential. | consent
gt topublication of the study results so long as the information is anonymous and
2 that no identification of the individual subjects will be made. FE B

 This study will measure my VOzmay via a treadmill test, my jumping ability, my
- basketball specific fitness, my body composition, and my heart rate response
. _-d_uring practice and an intersquad game and how | respond to training.

- My maximal aerobic power (VO2max) will be determined on a treadmill test which
will consist of walking/running to voluntary fatigue on a motor-driven treadmill,
. Beginning from very easy effort the speed and grade of the treadmill belt willbe
#¢.  increased until | become fatigued. ' o

%y During the exercise testing, | will breathe room air through a scuba type
% mouthpiece with my nose clamped so that my exhaled air can be collected and
Y. analyzed. Although this test will require maximal effort, | have been informed
- that | can stop the test anytime | wish. | will have several skinfold thickness and
- girths measured to determine body composition. | will perform a standard
- vertical jump test and a basketball specific functional fitness test. | will also
answer questions regarding my response to daily training sessions and injuries

~andillness | might experience. The anticipated risk involved in this study is

 fatigue from laboratory testing. Although severe complications (e.g. cardiac
gy arrest) are thajoretiqa_lly-p‘os'Siblé, their occurrence In young athletes is very
i Infrequent (<1/10,000tests). .




~ Ihave been informed that my heart rate wil be monitored with a heart rate
- monitor which will be strapped to my chest at about heart level. Heart rate o
~ response may be measured at various times including laboratory evaluations,

~ Practice and an intersquad game. Other than the possible discomfort of the =~ -
- Strap, there should be no interference with my ability to play basketball, =~

~ All testing sessions will be scheduled at my convenience and wiltbe
- supervised/conducted by Suzanne Parker and Lori Gottschall, graduate students
~enrolled in the Adult F itness/Cardiac Rehabifitation graduate program under the
~ direction of Carl Foster, Ph.D. - [ .

"To my knowledge, | do not possess any disabilities or physical limitations,
especially heart conditions, which would preclude m
‘study. | have been informed that muscle fatig 2, 8lrains, and sprains may
~Also, | have been informed there is a chance of serious complications during
~ exercise testing (e.g., heart attack) but the risk of this is low (<1/10,000 tests).

~ I'hava read the above statements and understand them ‘Any questions | might
- have had have been answered. | have been informed of the potential risks and

. o their implications. | voluntarily consent to participate in this study. | have been
~ Informed that | may withdraw at any time without any type of penalty. '

~ Further, | have been informed that neither participation in this study nor the

- results of these tests will influence my chance of being selected to the 1998-99
~ UW-La Crosse men's basketball team. | R _

~ Any concerns or questions that may arise throughout the study may be referred
‘o the primary researchers, Suzanne Parker or Lori Gottgchall at (608) 785-3954
- or the thesis advisor, Carl Foster, Ph.D, at (608) 785-8687. S . .

Cowmness o

wiNess__ oae

* Contact Garth Tymeson, UW-L IRB Chalr, if you hive questions abou the
protection of human subjerts (608) 785-8155 T T
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" REVIEW OF LITERATURE

-~ The purposa‘ ofthisstudy was to determine the physiologic and

o performance changes from the beginning to the end of & season of competitive

o basketbail A ilmlted number of studies have bean done on the physiologioal '

_ and performanoeeffeots of a men’ 8 basketbali season. Most studies report oniy '
_women S collegiate basketball wrth regard to these ohangas Many investigators
_noted the large variety of protooois used for the meaeuremant of aerobio powar

Other tests to measure physioiogio and performanca ohanges involve vertical

: Jurnp. body composrtion and a modified shuttie run.

' &erobio POﬂ .

' Prolonged activities such as marathon runs or jogging depend mainly on _
the aerobic energy system. During a basketball game, aerobic expenditures are
Lttilize'd when the individuals are in a constant state of motion throughout the
entire game. Although the game is not played in continual motion, the players
" do not sufficiently cool down to resting levels of oxygen intake. Aerobic power is
determined through energy expended in practices, scrimmages, and games.
Cabrera et al. [5] reported that basketball is a sport that demands a great degl of
cardiovascular endurance during competition. Vaccaro et al. [22] reported that
basketball players need high levels of endurance as well as skill and technjque

to be able to perform well in competition. In another study, Coleman et al. [7]




stated that musculoskeletal and cardiorespiratory training enables ihe participant
_to bs more offic:lent Thsse studies rndlcate that a grsat deal of oardlovascutar
endurance ls needed to perform wsll In compotltlon - o
' Studies on VOzpeak have mdlcated conflloting results when comparing
pre- to postseason values. Some studies show that thsre s a dscrsase |n
" 'VOzpeak whereas othsr studies tndloate no differsnoe at all betwsen pre- and
_ postsesson A study by Hakkinen [12] statsd that no systematio changss
occurred in the maxrmum oxygsn uptake during the entire oompetrtive s@ason.
__These rssults are compared to rssults found by Coleman st al. [/] atso rsported
no signtflcant differenos in maxtmat oxygen uptake bstwsen the pre- and
postseasonr In another study Vogpeak was dstormlned three times thr0ughout
a season of basketball (pre-, mrd and post-season) Cabrsra et al. [5] faund
the results of alf three tests to be stmtlar preseason VOzpeak 46.8 + 5.76,
midseason Vogpesk = 4_6.8 + 5.40,- and postseasm VOzpeak =50.4 5.68.
In one study, the starters and reserves were studied individually. The

results showed no significant change in Vozpeak among the starters but showed

significant decrease in VO:'pe_ak amongthe reserves [6]. In this study,

Caterisano et al. [6] stated that the results of previous studies were inconclusive

because of the fact that there is such a difference between aerobic power
utilized in starters and reserves. The two should not be combined in one study
because starters maintain their aerobic power whereas reserves tend to

decrease in VO,peak because of their lack of playing time. The results of this
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~ study showed that there was @ signifioant decrease in VOzpeak from pre- to

postseason among tha ressrves (53 8 to 48 6 ml kg mln ) and no significant

- ' change among the starters (53 0 to 53, 6 ml kg mln ’) [6].

-Vacoaro et al- [22] dwrdsd the bssketball tsam sccording to specific

oy o N L ‘ Fora, T oLE
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postttons oenters forwards ahd guards The data ShOWBd that the centers had

o R ol ey
e

_.the hlghest absolute VOzpeak values (5 46 + 48 leln) foltowed by the
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- fo:wards (5 39 + .65 L/min), and Iastty the guards (4. 57 + .48 lern) Vaccaro et

- - L oy . . Para— a . -, . . il .. L s . . " -aq.._._ - - - i N N . piat i N
' 2 uh ..-\..l-11" e Slal “r - I:. "'l-.;:.'.'-. ol — .-"'IF--..-—-' Waa ™o LR . :-"-|“'“:--F'l'-'-|l-'.‘." el Tt R :.ll'.‘- L - - & F i, £ L] e .-l-‘-"-'- - ---::' ﬁ':"’: - .I‘T::-"' -t Fa
- - ' . =L Fea T . - . gy .. n- : . -, B ) PR " N, ) . i . - . " " T - T
=" w, *e i ".."" -\‘ L _':l L - T ISR i -i:' R '__ﬁ.“_ i o e e .: ro. o !‘*r .-"._ . T T T .-: Te o - .- o - ara T d oL - ..r - [
r - Tt

- _' at.-_ [22] reported that whs_n oxygen uptake was standardlzed accordtng to body
' waight, guards (60 61 +7.02 mi- kg"-min”') tendedto be physically superior to I
' centers (56.20 + 1.07 ml- kg -min™).
' Thsre are numerous studies that determtned aerobic capacaty thh regard
~ towomen's basketball. One study compared aenobic capac-lty, heart rate, and
‘estimated energy cost during a season. McArdle et al. [18] found that there was
" no statistical significance with regard to VO.peak in the preseason (35.51 + 4.1
ml- kg™ - min~') and postseason (35.75 + 5.6 ml- kg™ - min™).
The Vertlcal Jymp
The vertical jump plays a critical role in many sports, including basketball,
volleyball, and the high jump in track and field. Studies by Ashley and Weiss [2],
Holcomb et al. [14], and Kraemer et al. [17] have been done concerning vertical
jump and performance in sports. A study performed by Ashley et al. [2]

measured two different vertical jumps and a variety of musculoskeletal variables.




It wss found that all forcoand poWer variabies rsisted to ths jumping

' performance however no correlations were found between the body fat

measurement snd Jumping performance Many variablss contributs to vsrtical B

- jump performance such as strength and powsr of the hip, knee and ankis

' -musoies. Thus, _Isg_' s_trsngth msy be a good prsdictor of vertical jumping

 abllity [2],

Hoicomb et al. [14] demonstrated the use of piyometnc exercises on .
" power and varticsi jump Significant changss in power and vertical jump height
' . between ths various piyomstrrc training msthods were notad between the pre-
'. and postseasont Kraemer et al. [17] conducuad a study to datermine whether
_ compreasron shorts affected the vsrtlcai jumping performance in women
voileyball players Thsy found compressron shorts Increased repetitiva vertical
jumping ability, however, not for single maxirnum jump power. Therefore, the
B use of compression shorts for skilled | jumpers may be an advantage for
increasing power output over a number of jumps [17]. Throughout the review of
. research, the vertical jumping ability of basketball players can possibly be
enhanced through a Variety' of measures and is an important element for players
* who attempt to block shots, retrieve rebounds, or shoot a jump shot
Components of Body Compaosition
Many methods have been developed that provide a precise estimation of

body composition. in regards to athletes, a low body fat is desirable to enhance




_ _' physical performance [1 3], Measurlng and pradtotlng body compositlon and
. examtntng the sffects of body oomposition on mate athletes will be discussed

Body composltton refers to the lean body mass plus the werght ofthe

o body fat [4] Aooordinq to MoArdls et al. [18] many methods have bson

' developed and fatl either into the drreot or Indrrect assessment of body
. composltion The direot method Involves the chemroal snalysis of an antmal
) body or human oadaver [18] As one can tell, using the dlreot method with
_ human subjeots E |mpossibte This leaves only the indtrect method A varisty of
' tndlrect procedures are used to measure body composmon tnoludlng hydrostatlo
_ welghlng, sktnfold measurements gtrth measuremsnts and electrical unpedance
116,18]

Hydrostatic weighing is considered to be one of the best methods to

~determine body composition. Although errors are associated with hydrostatic

we'ighing, it is still co'mmonly used [16]. The eqUipment needed for hydrostatic
weighing is quite expensive and very complicated to utilize for both the
researoher and the subject. The ACSM guidelines [16] mention problems with
hydrostatic weighing includtng the measurement of residual volume and the
differences in bone density among subjects. However, the error in estimating
percent body fat was less than 1% in hydrostatic weighing [20)].

Skinfold rmeasurements estimate total body fat found in fat deposits
directly beneath the skin along with internal fat and body density [18]. This

method is used most often when laboratories are not available and requires less
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N expensive equipment end time as ccmpered to hydrcstetic weighmg chever
' ;' the accuracy cf skinfcld measurement cen be affected by certain fectcrs
- including equipment technicien skill subject charectenetics snd the predlctrcn
E equations [13]. Brccks end Fahey [4] reported that thle technique can produce
error even in experienced testers. Tc Increase accuracy in this methcd mcre
_ than one measurement shculd be teken Fox et al [10] repcrted thet the best

- meacurement in males for the skinicld tect was a verticel foid N the antericr

midline cf the thigh and the subscepular skinfcld ACSM {16] found skinfcld

' 'measurement to be consistent with hydrcstatic welghing technique

Girth rneasurements were cbtained using a tensicn reguteted tape To
help W|th accuracy, the crrcumference of the muscuiar limb was estimated besed

on Iimb curcumference end skin measurement based on the 0 scale approach

[21]. As mentlcned by McArdle et al. 18], girthe cén be measured to predict

' body density' and body fat. This measurement allr>ws_ for a practical and

in‘expensive method to determine body composition; however, this technique IS
not as accurate as hydrcstatic weighing [16] and skinfold equations of athletic
men and women [13]. Heyward and Stolarczyk {13] reported that there does not
seem to be any anthropometric equations that are associated to male athletes in
general,

Electrical impedance involves passing an electrical current through the
body end measuring resistance [24]. This method is less accurate than the

previously mentioned methods along with more assumptions of body fat versus

.} II|III- L . ' . - - i -




lean body mass being made. Evetovich et al. [9] reported that electrical
impedance tends to produce large errors in adults and children when compared
to hydrostatic weighing. A number of other methods that measure body_ :

. composition include near infrared interactance (NIR), ultrasound, computed

tomography, and magnetic resonance imaging (MRI) [13,18].

Body composition is important in regards to athletes because low body fat

s desirable to enhance overall physical performance. Wilmore [24] reported _ .

" that both athletes and physically active individuals to be leaner than nonactive
' individuals, regardiess of gender., However, In a given sport female athletes
have a greater percentage of body fat than do male athletes. Heyward et al. [13]

" report that the minimum body fat in m"ales should not be lower than 5% body fat,

- while 12-16% is recommended for female athletes. In the game of basketball, '
Wilmore [24] reported the average body fat in male athletes to be 7-11% as
compared to 20-27% in female basketball players. A low body fat percentage is
desired in order to gain maximal physical performance in athletes.

Basketball Specific Fitness

' Many measures may be used to evaluate basketball specific fitness.
According to Hopkins et al. [15], there are several functional drills that have wide
acceptance in the basketball community. Throughout this study, a modified
shuttle run was performed by each subject both in the pre- and postseason.
This drill is much like that of sprinting and uses mainly the anaerobic energy

system. This energy source is used primarily during exercise lasting anywhere




from 30 seconds to 3 minutes [19]. Comstock (8] reported that drills are most

N beneficial when they simulate game situations. This particular drill relates lo
- running up and down _th'e court such as would occur in a game, 'Mah"y of these
* drills are utilized to maintain or improve strength, endurance, and form [1),
' These drills are also performed to improve anaerobic power thus enabling the
player to continually sprint from one end of the court o the next. Wells [23]
reported that anaerobic power is an important aspect in the game of basketball '
in such skills as jumping, throwing, and sprinting. AcCordingto Albert [1], one
~ objective of drills is to challenge athletes to go beyond their existing level of
. fit'ness. While the anaerobic energy system is an important aspect Of the
'vigorousness of the activity, it does not work independently of _the aerobic
energy system [3). Basketball requires full sprints and constant movement

utilizing a combination of both energy systems [1 1 ].
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