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The squet lift was andyzed at the Audrdian Power Lifting Championships
conducted in Mebournein July 1990. Successful squet liftsof al competitorswere
compared to thesquatsof liftersin theElitel and II category. TheElitegradingis part
of thesystemaf grading designed by thepower lifting association todetermineskill level
between weight categories. Thiscomparison will developaprofiledf asuccessful lift.

Thesguat isthefirgt lift in apower lifting competition. Thebench pressand the
dead liftaretheother lifts. With thesquat. thelifter movest he bar to theshouldersfrom
arack positionedat shoulder height. Thelifter stepsaway from therack and commences
thelift by flexionaf theknees. Thelifter flexesthe kness until the surface of thelegs
at thehipjoint are lower than thetopsaf theknees. Thelifter then pushesupward until
the kneesar e locked and then replacesthe bar on therack. Alift isjudged assuccessful
by threereferees. Thechief refereefacesthefrontof thelifter and controlst he start and
theend of t he lifting movement. Theother tworefereesaresituated on either sdedf the
lifter.

Thereisaquaifyingstandard in order to competeat thesechampionships. Some
weightdivisionshed few competitors,duetoinsufficientliftershavingqualifiedtoenter.
Thus, many lifters were competing againg their persond best lift, rather than another
competitor. This was the first Audrdian power lifting championship to have drug
testing. Onecompetitor wasfoundto havetakenanillegd drug. Thatlifter's resultsare
not included in theandysis.

A 17-minutevideo was produced that could be usadin coaching toemphasizethe
findings of thereport. Thevideoshowed thecomparisond poor liftsand goodlifts. The
video repeated theliftsof good lifterssal ecting variouscuesfor techniqueanalysis. The
video highlightst he liftsof meny of the women. in an attempt to promote the women's
sded theport



METHODOLOGY

Each lift wasdividedinto threecomponents- thedescent, t he pausea thebottom
of thelift,and theascent Thestartof t he descent wasmarked by theflexionof t he knees.
not thefirst movementof thebar, asmod liftershed aninitia upward movement of the
bar before desoent. The pause was started when the thighs were in position asdefined
by the power lifting rules, that is when the surface of t he legsat the hip joint are lower
than thetopsaof theknees. With many lifterst he bar was <till moving at this point due
tohunk flexion. Theascent started with themovement of thethigh upward and finished
at theend of the upward movement

Each lift was filmed in the frontal and sagittal planes by Nationd M7 video
cameras. Thetimingof t he lift wasandyzed by counting frames(each framebeing0.020
sec) utilizing the frame counting facility of the PEAK 2D Biomechanics computer
package.

Thesportof power liftinghas a rating Sysem from beginner tointernationd ,with
the highest rating being the Elite | and Elitel categories Theseare lifterswho are
deemedtobeinternationa. Lifters who hadan internationa rating weresdected asthe
skilled group for comparison againgt all the other successful lifts.

RESULTS

Thesuccessful liftsweredividedinto 10 Eliteand 51 non-dlitelifts. Theaverage
for thepausefor theelite was 25%l essthen for thenon-dlite. Therewasgrest variation
inthenon-ditepausetime. TheDescent, Ascentand Totd arenotsignificantlydifferent,
thoughthe Descent timefor thenon-elitei sshorter by 7.5%and the Ascent timeisshorter
by 4%see Tablel).

DISCUSSION

Two aspectsd the squat lift separated the dliteliftersfrom the non-dlitelifters.
Frst, subjectively, thedlitelifterswereabletoexert moreeffort, and energy duringtheir
lifting. They seemed moreabl etoget more out of their body. Secondly they hedashorter
pausetime. While the difference hed a very low co  dence limit, the nature o the
sampling acrossa rangeof competitorswould preciude higher confidencelimits.

Therear e physiological/biomechanical reasonsfor ashort pausetime. Moddsof
muscular contractionsinvolve parald connective tissue and the contractile element.
The force-length curve for the contractiledement is an inverse hyperbola, with the
maximum farceat gpproximately 25 micrometers. Theparallel e astic component has
anon-linear farce-length curve. Thiscomponentactslikean easticband wherelength
is parabolicaly rdaed to length. It is important to note that the pardld dastic
component istimedependent. Thereisareduction of muscletenson over time, despite
acongtant musclelength.

Thismeansthat alengthened muscle, such asin thelowest part of thesquit, if held



Table 1. Temporal Structuredf Squat

ELITE (Seconds)

Descent Pause Ascent Totd
Average 0.94 0.09 122 2.26
Standard Deviation 0.17 0.04 0.34 0.39
Range 0.63-1.26 0.04-0.20 0.87-2.07 1.82-3.24

NON-EL I TE (Seconds)

Descent Pause Ascent Totd

Averege 0.87 0.12 117 2.16

Standard Devidion 0.27 0.15 031 0.50

Range 0.44-183 0.00-0.78 0.78-2.13 131-3.57

Ttest

Descent Pause Ascet  Totd Pause
113 1.32 0.49 0.70

gationary, will loseforce. Thus, if a power lifter wishesto meke maximd use of the
pardld component of muscle, she/he needs to meke the pause at the bottom o the
movement as short as possible. Thistheory is confirmed by the dite lifters havinga
shorter pausetime.

Therewasno gtatistical differencebetween thedescent timeof theelitecompared
tothenon-dite. Therewasashorter descenttimefor thenon-elite, howeverwithalarger
variance. Therangefor theelitewas0.63- 1.26 secondsand for the non-elite0.44-1.83
seconds. Theditesmaximum isdoublethe minimumand thenon-diteisfivefold. One
mey conclude that the descent time is competitor dependent, relying on persona
requirements and competition skills taught by the coaches. The only physiologica/
biomechanical requirement for the descent time is that a faster descent mey cause the
lifter to lose balance at the bottom of thelift. An observation o the dliteliftersis that
they hed a consstent descent timefor all their liftsirrespectived weight. The sample
size, however, wasinsufficient to justify thiscontention.

Therewas nogatigtica differencebetween the ascent timedf theelitecompared
tothenon-dite. Theaverage, dandard deviation and therangearecomparable for both



the eliteand the non-elite. An observationdf theascent time isthet it isdependenton
the weightt o belifted. Thecloser theweightist ot he lifter maximum, thelonger the
ascent time: Obvioudy,aconstant movement i smorebeneficia in order tomeke used
the parald connectiveeffect of the musde

CONCLUSIONIRECOMMENDATION

The anadlysisof the lift showed that the dlite were consistent in their time of
descent, despitea varyingload. Therewasa negligible pauseat the bottom of thelift,
perhgpsinaeffort to mekebest usedf the pardld connectiveeffect of themuscle. The
ascent time made no differencet o thesuccessd thelift, though a constant movement
was more beneficia. Generaly,the liftersascent time lengthened with theincreasein
load.

Thisreport shows that though the descent and the ascent for the squat lift are
dependenton the competition skills learned or persond factors, the pause phaseshould
beasshort aspossiblein order tonake best usedf themusclesparald connectiveeffect.
Theédlitelifters made better usedf thiseffect than the non-dite.



