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:', .,>~;;j:SELECnDASPECTSOF THE ASSESSMENT OF ANAEROBIC CAPACITY BY .
>-/~~::" APPLYING THE WINGAT'E TEST

'>:\~;~:i>t;JaStrz~bski' .' .
·<~~~;:::..-Dept: of Physiology; Academy of Physical Education, Gdansk; Poland

The increasing intensity of training loads, essential.in the preparation of athletes .to
". "competitions like team games, combat sports, tennis,.tabletennis,etc.;requir~:ahigh

level of anaerobiccapacityand methods of its assessment..The .larter :is being; accom- .: ..
plished with the use of laboratory exercises. one of the most popular ones being theso- .
called Wingate test [l J.

Many studies have demonstrated that the Wingate. test lasting 30 s enables-a. reliable
····assessment of the phosphagen and lactate-anaerobic components.' as well as of the dynarn- .:

. ics of power output diminishing With.the steady depletion ofsnostrate stores irl muscles
.•. : and with mounting fatigue [1-4,7~~l- . ,.

Various options of the Wingate test differ basically by themechanicalcriteria -ot.start-
.. '.·.ingthe test {e.g. (1, 10]), which may seriously affect the test result and thus the assessment
:.'of the subject's anaerobic capacity. The aim of this study has thus been the evaluation of

differences between options proposed by Bar-Or [Ijandby Zdanowicz [10], regarding the
. . test outcome.

. ~...

...... .• ".

Physical education srudents(n=24) were subjected to the 30 s Wingate test twice, on two ..
consecutive days, one ofthetests (1) starting at full resistance (0.74 Nlkgbodymass), the
other (2) - starting at low resistance, gradually increasing to full within 2 - 3 s. One group
of subjects (A; n=:13) performed the tests in the order 1-:-2;the other (B; 0=11). in the Ie~_
versed order. The tests wereperformed on a Monarkcycle ergometer and recorded by us-
ing Multicard IDO systemBasic mechanical variables'. were recorded- momentary and
peak power, peak time, time of sustaining peak power, total work ontputand powerdrop
curve ..It has been found that the mode of starting the test significantly affects. the .assess-
ment of the anaerobic capacity and therefore results obtained. by those two options of the
test are not comparable to one another. The results obtained .suggest that.althoughin the .
low resistance option higher values of the mechanical. variables can be. attained, the high ..
resistance one enables a more precise assessment of subject's anaerobic capacity.

(BioLSport 12:131.J35, 1995)
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:'??"~M:rteriat:and Methods
"

......', Twenty-four physical education. students voltmteered.to participate :in the study which 1
.'<'..had been approved by the local Commission of Ethics: None of thesubjectspractised.com-v

>.
". petitive sports. They were randomly assigned to two groups and subjected to the3Q sWin-:J:
',gatetesttwice~ on twoconsecutive days, Test i~$.tted at.full resistance.Le, 0.74 Nlkg of:}

:::bodY mass, and in order to facilitate the performanceof, tl}~,iesi> the: position of tlle'right':I
•.:~~ 'Wt,ls3..5~vs. ground Therefore, recording-the first 'revolution-started.wlthpressmg]

',-\>the right pedaido~wn [10]. Test 2 started at a low resistanc¢.which graduallyincreased to :i
<·:~:,::.:·thefull onewithirt2 ~ 3"S, and from that moment-on :th~work duration and outputwere]
'';X:.<recorded [1]. Physical characteristics of subjects and the experimental-prctocols-Le-rthej
;:::::·~,.·sequenceoftests in the two groups, are presented-inTableL.« .. , .::':j
.. . :.:::~..:...

: Table 1
'~~. .Characteristics of two groups of subjects performing-the- Wingatetest and the experimental <

. protocols applied >';.': ".. ;>, .

....",

Bodyheight
-'. ." ,

Group . n Age Body mass
'.'

Experimental protocol ..

(years) (kg) (em) . Day,!:., Day, 2
180}:6

~.. ~.

LowresistanceA 13 20.8±O.8 72.6±4.9 full resistance
B 11 21.5±LO 72.8±5.1 179.±5 L9W resistance . Full resistance

,. ..
;-.: ,

.. :-

Every subject has been instructed on the performance of the tests. Exercises were per-
..'formed on a Monark cycle ergometer with a mechanical control of the flywheel resistance.

'., ...~The' times of tevolutions were recorded by usinganelectromagnetic sensor coupled to-the:
:'::Multicard E30 system. The tape speed was 50nun/$'W~pn, enabled timemeasurements

... , .
..-.:.: .with anaccuracy of Oxrl s. . ....: . .--.: ::.~.... ;:;..:.: : . -.

Both options of the test were' preceded by' a warm-uplasting-S. min (75"W,:.50 rprn).~'.
.During the warm-up the subjects performed two boutsIasting. 5:.seach.iat individually:'

••..maximal pedaling rate and at full test load Next, following a 5 min rest in sitting position -:,
'.".•.on the ergometer, the test started. Immediately after' the: test., the. intensity was reduced to

.:., .,.; ..... 50W and 50 rpm for one.min, in order to avoid.theorthostatic.effect After that; the 'su~'
.. jects rested for 4 min in supine position. . ,.... .

......:.The following variables were recorded:
,;.,power output of consecutive pedal revolutions;": .. .
.",. .:Mean powervalues for 3 s-intervals (from these.powerdrop curves were constructed),

' .. ':-:'~e3k power (in W and Wlkg body mass) .. attained 'at peak pedaling speed, .

.' .
"-
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..•.~Peak time (tuz) - in which peak:pedaling 'rate (tm) was attained,
":'~'Tinie'cif sustaining peak powerttm ~ tut srm+o.et s),

1 - Total work output (in 1) in 30·s.
""<;JFower-dropindex(pDI,%)-computedftom theformula: PDT= (MAX -MIN) I (MAX), '.
..~".. where (MIN)and (MAX) correspond to lowest and highest mean power values, respec- ".
t tively, recorded in 3 s .•intervals. . . _.'. _

.... :.. ' Conventional statistical-methods were used toanalyze the data; the level of PsO.05 ..
...... .

-..'..... .being considered significant.

.:Results ..
.~':~:'."':':.:.

.c- '. The results obtained in two-groups of Subjects-are presented in Table 2.1n Group A,
.•..••·):-';:~:significantly higher. values-of peak power, workoutputand peak. time were notedin Test.

';~.~~;:.2;.i.e. when the exercise started from a low resistance, as compared With :rest L.sinillar.
~.£'::' .relations were observed also in Group Band this'~as reflected in the power drop curves .. '

·.,.:>.;{Fig.·l).

:.:."-:>.":.
... .Table·2 .. ' .

.·...Mean values (±SD) of mechanical variables recordedlil twogrcupsof subjectsperfcrming.: '.:
<:~'the Wingate test according to two different protocols." .. -, . '._ .":~. .'

.. ",

..
.' -'. "-- .. Group 13(n= 11) .

..
" ".".Group A (n=13)

.Variable Test 1 .- .... Test1
' ... -- Test 2 Test 1

Peakpower W 752±59 812±59
-.' . .....

808±73 . --741'±10
..

W:k~·l 10A±O.7 lL2±O.7** 11.1±0.9* 10.3±1.0 ..'

tuz s 2. 82±0.43 1.73±iJ2-"" 1.21 ±O .3-{)#* ·3.31fLOS-·:
tilt s 3.05;:1:1.37 3.21±1.42 2.89±1.41· 2,87±O.96

Work output kJ 17.6±1.1 18.5±I.1* ] 8.2±1.2 17.2±lJ
kl-kg" 243±12 255±10* . 250±15** .. 237±14

.·PDI % 39.9±6.2 42.7±6.0-··· "ACH5,2 38.7±5.8 .
-

". :-:'

... ' -'. ~'.~.-'. . .

'-.-.-'"

:: .....~~;:". :...... - ",

'>.- . PDI ~Power drop index; tuz - Peak time; tnt - Time to sustain peak power, Significantly differ-
~~:: '.. ent from the respective value in Test 1 at P<O.05 (*), P<O.Ol (**), or p«J,aOl (***). "..

<'<Discussion

-:.., •.The results obtained in this study suggest that the mode of starting the Wingate test
-'. 'slgilificantly affect the assessment of subject's anaerobic capacity. This pertains both to the

.. ...••-values of mechanical variables and to the slope of the power-drop curve.
. -..... -...
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