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A companion paper, “Biomechanical Studies o Badminton Overhead Power
Strokes—- A Review",isinduded in the present symposium, and shoul d beconsulted for
adescription o the background work leading up to the content included here.

UNDERARM POWER STROKES

Biomechanicd studiesd underarm power strokes have been extremdly limited.
O thefew studiesfound, they appear to be unpublished theses which focusonly on the
serve (Hde. 1970; Tefreault. 1964). In 1985. the present authors conducted astudy o
internationda playersperforming underarm power strokes(Gowitzke& Waddell, 1986).

Eight world class badminton players competing in the World Badminton
Championshipsin Cagary, Canadaparticipatedint he research project. They performed
underarm forehandand backhand clearsand thehigh (singles) serve. Performanceswere
recorded on 16 nm film using two LOCAM cameras operatingat afilm goesd of 350
frames per second. Subsequent quditativeanaysis reveded that world classplayers
gainamgjor proportionaf power for the underarm forehand clear and the high serve by
pronating the forearm and medially rotating the upper arm  Backhand clears are
performed usingsupinationof theforearmand lateral rotation of the upper arm These
resultswerecond stent with somed thebadmintonliterature. dthough many references
side-stepped the movement description or chose to ignoret he stroke.

Aninterestingspin-off from theanalysisd the high servewasreved ed asaresult
of thecinematographicanalyss. Accordingto theLawsd Badminton,during the serve,
the racquet head, once started forward, must not stop or move backward but must
continueto moveforward. Thespiritdf theLaw isto keep playersfrom™'tricky" serves
in which they deceive the opponent by feinting a movement smilar to making contact
with the shuttle on the first forward movement of the racquet  However, the best
badminton playersin theworld gpopear tocommit afaultevery timethey serve. The elite



badminton player starts theraquet forward by acombination of hipand trunk rotation
combined withabit of shoul der flexion; when theracquet i sapproximatelyoppositethe
sidedf theplayer, the player ‘lays theraquet head back' by lateraly rotating thearm
at the shoulder pint and supinating the forearm & the radio-ulnar joints while still
driving the hand forward. In fact, the racquet heed backs up while theracquet hand
movesforward! Thevisud impressonisthat theracquet ismovingforward becausethe
action istoofast for the human eyetoset. Thefact that thisraquet action of players
istoo fast to see ishome out by thefact that these playersarenot being cdled f arule
infractions on their servesin competitions. Indeed, theracquet heed movementissofast
thet it isimpossible f aservice judgesto see

Biomechanically, the action is recommended because the player is placing on
stretch, muscleswhich are about to beimportantlyinvolvedin thenext, force-producing
phase of the serve, namdy, medid rotators of the shoulder and pronators of the
radioulnar pints. Thisisagood exampledf employing a techniquewhich is biome-
chanically sound, but which teststheLawsdf Badminton, theabilitiesof umpires,and
t he interpretation of therulesby the International Badminton Federation.

Theauthorsa so conducteda force platform study of the high serveat thesame
time that they studied overhead power strokes (Gowitzke & Waddell, 1980). Sinceit
wasnat possiblefort he subject to placeboth feet on the platform without compromising
hisor her normd stancefor the high serve, recordings of ground reaction forceswere
mede with each foot placed on the platform individualy. Results showed thet players
employed an unwei ghting. weighting, unweighting sequence Similar to that seenin the
overhead power strokes, while transferring the weight from the beck to the front foot.
However, results aso suggested that some players remove the beck foat from the
platformaninstant beforecontact with theshuttle,and thereby comedangeroudy close
to committinga 'foot fault' according tothe Lawsof Badminton.

COURT MOVEMENT

No biomechanical studieshave been carried out on speed of locomotionon court
until astudy wascarried out by the present authorsduring 1988 (Gowitzke, et al, 1989).
During a game, a badminton player is required to move backward quickly while
watchinga shuttlecock overhead, which forcesthe™ neck' intoadors-flexed position.
Y et, in"*shedow” drillsfor training badminton playersto increasetheir speed, coaches
generdly do not require playersto look up.

It was hypothesi zed that the soeed of movement for a player moving backward
with the' neck" dorsi-flexed wasd ower than that witht he head ina normal positionand
that neck or [abyrinthinerighting reflexesmay play an inhibiting role. The purpose of
the sudy was to determine the effect of two head positionson the speed of moving
backward on a badminton court.

Eight femade and eight mde experienced players, the mgority of whom were



provincialy-rankedor university team players, comprised thesubjects. Reactiontimes
and movement times were monitored as subjects moved backward over a three-meter
distancewhile 1ooking straight ahead and whilelooking upward. |naddition, themotion
of the playersover the three-meter distance was recorded cinematographically.

Results showed that reactiont i mes did not differ in the two head positions, but
movementti nas weresignificantly affected. Averagehorizonta velocitiesof thecenter
of gravity of the sixteen subjects varied from 1.97 to 3.07 m/s. Mean movement times
for runming backward with the head up vs head normal’ were 1.287 s and 1.274 ¢,
respectively. Thehypothesisves confirmed. 1ttook subjects longer to run backward
with the head facing upward than facing straight ahead.

Apparently, time-phase relationships af mator patternswerechangedeven though
foot patternsfor moving backward were not altered. For example, cinematographical
analysisreveded changesd upto5amint he vertica location of thetrgjectoriesof the
center of gravity for some subjects, but no trends were observed.  Similarly, some
subjectsincreased extension at kneeand hip jointsby as much as 10 degreeswhenthe
“neck” wasdordg-flexed.

It was concluded that head position affected movement time, and that thiseffect
might be attributed to tonic labyrinthine reflex involvement The implication for
badminton training is that players should dwayslook up when moving backward in
""shadow" drills; otherwise, thedrillsdo not relateto the game situation and havelittle
effect on decreasing movement time.

FLEXIBILITY

A group of young elite badminton playerswere tested for physiological param-
eters of strength and power, agrabic and anaerobic conditioning and biomechanical
flexibility (Gowitzke et al, in press). Theresultsd the biomechanica parametersare
reported here.

Measuresof ranged motionat 18different jointswereaccomplishedby usingthe
Leighton flexometer and following the proceduresoutlined by Leighton (1966). The
following joints were sdlected for messurement: for the upper extremity, flexion/
extension, abduction/adduction, and rotation at t he shoulder joint, flexion/extension &
thedlbow joint; supination/pronation &t t he radio-ulnar jointsand flexiodextension, and
ulnar and radid flexion (abduction/adduction) at the wrist; for the lower extremity,
flexiodextension at the hip joint, flexiodextension at both right and |eft knees, dorsi-
/plantar flexion at theright and left ankles, and inversion/eversion at the right and left
ankles; and for the axia skeleton, flexiodextension at t he “neck”, flexion/extension,
lateral flexion, and rotation o the the “trunk”.

There is norecord of flexibility testsbeing administeredto badmintonplayers, but
resultswerecompared with someof the normsavailablefrom other populations. 1t was
found that theflexibility measuresof theseyoung playerscompared favorably with those



of other young peoplein other sports. However,no unusud rangesof motionor trends
uniqueto a badminton population were found.

STRENGTH

Attempts were made to establish some base-linedata on strength measures of
badminton players(Gowitzke,etal, in press). Maximal singleleg presssirengthforeach
leg was measured on aCybex dynamometer at 15and 75°/s. Strength was meaesured as
peek torqueand expressed absolutely in Nm. Maxima shoulder rotation strength wes
messured aspeek torqueat 30°/sand asimpacttorqueat 300°/s. Maxima pronation and
supination strength wasal so messuredat low and high velocities. Thesewerethefirst
attemptsto record strength meesuresof pronation and supination. Therewerenonorms
availablefor comparison with other populations. It wasinterestingthat the meansfor
theright leg were higher then thosefor theleft leg. Since15of thesubjectswereright-
handed playersand thereforego to the net and play mogt strokes with the right leg
forward, it seemed logicd that theright leg was stronger than the | eft

SUMMARY

It would appear that there is a dearth of biomechanical information about
badminton. Since badmintonisnow an officia competitivesportin theOlympics)itis
possible that considerably more interest and research in the sport will ensue. In the
meantime, it is important that the information, which has been generated, should be
made avail abl eto the teechersand coaches of thesport. Closeattentionshould begiven
to dispensing to information in easly understood. "digegtible” form 0 that the
implicationsd the research for the player are correctly and effortlessy gpplied.
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