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tNTRODUCTIUN 
Mwy dudie~ involving cycle ergcm~v often provide a description of 

lfiwer l i b  kitwmkk 'L'his description hs W n  uSCJ 1v provide inli#nu~aticrr~ 
regarding: body position rurd co&mt bn 1 ha1 mariini~or wnhic energy 
apcdicurr: [Nordm 1976. VgrdeCn-Snyder 1977, and Tm lW: 1991); o p t i d  
sw lo pedal diaarut k r  anaembi and aerobic work (Gregw 1676.199 1. Harnlq 
1967, Nardeen-Snyder 1977); and simrltatims 01-lowel' limb kincnmtks [t Legor 
1976). Howcvcr, joint angle msuretrrerrts are af&en &ne lrtatjcdly Cl'oo I YY I h 
and rrmy not tef'lw~ the mud jdnt kinunatim during the assigned task. This is a 
possible limitl~icln of stdies jnvohig a dcrription uf lowm limb kinematics. and 
preswas a specific question t h t  d s  lo k addrtssed 

Du m a ~ r t r n m t s  of lower limb jdm vlgks  uav when detetmined wh h 
difftrml meawcanenr tezhniquer under various conditions? B a d  on ~ h c  tauion- 
length curve, a muscle will generate it's l rqcsl  furco'icnsiun at IW4 oI-(o~ 
slightly greater thanj its rcsting lcn&h. As the mrrscle length deriates from resting 
Icwh, andtur with thc vnsa oi' lb~gue, fclrcer'tcnkn prnduction decmarm. 
Carnpnsation fof r decrement in fatce may result in joint angle difirenccs when 
1nea.wred statically, dynnamical I!. and!m r ) i  h di&rcm conditirws dtcsist  MGC m d  
htigue. I t  may be important to muisutt join1 angles during  he performance of 
assiuncd tcs* ~00ditiOlra. Thettforc, the pucpote ofthis study was to determine 
whclherjoinl Linema~ics change with ditlkrent measurement techniques, wnditions 
o f  lmding, and with fatigue. 

MErnODOl LXiY 
Nine males wirh mcreatmd cycling experience p~rtjcipatcd in this sttrdy. 

Informed consem and the fdlaulinn ruthfopomerris msutmenls w m  oRhaed 
hr the ripM Ic# total lc: lengh and lorrer kg length. !\%*rage .gt, hei_qbt, and 
wcighl wete 26.9 years (S D ~3 1 I), 190.4 cm [S D.=8.bl), and 77.>7 k~ 
CS D =6.82), respectively. A Monarch 8 14E cyck ctpmctcr with a hska- plitto 
loaded resistance mechanism was used ifi this study Seat to padal distance was 
adjustcd dv 1 O P " .  den& st~bjbcl's rntd k~ length as meammi from the symphysis 
prrbis lo the pound [ t l  cml IHamky 1967). Pedal roeclipr w ~ r c  wurn; and csch 
wbjccth upper body w u  kept pcrpendlc~~lar to the m m d .  

Four joint m& mcasurcmnrt ccd;iorrs-phmeter, udoaded; loaded- 
m n  fati&- a 9  loaded-tktigued--were e x d  for three joints--hip, knee, and 
ankle (Figwe 11 [n the fim condition, tk maximum rfid minimum joifi! ale 
*ere determined statically with a Land-held geniometet TII tht lkee alter Iel 
wnditions, joinl angks wrre &mid whh an hriel Perfmnance M y i s  
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round fir rhe ~ n a x h m  pne.le of the hip udh F13,54) 7 6 62: thc knee uilh 
Fi3,24)==6 M. and tbe d l c  with F(3.24) R 63, a d  lbr !he miinurn angle or  
rhc snkk with F(1.14) I, ?9. T-leas (kh&e) were uwd to determine where 
&i)iollal diirme.0~1 (PC: 0 05) occurred and are presented in Tablc 2. 
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MSCUS sm 
Signifmtti dif5ienaes fnund when using diffmm measurmcnt kchniqu~- 

'Iable I :  Hip, h, Antk An~lcs wilh FOW Cmdilims 
k t t a v  n-j~ irulic;rrlcs pairs of conditions with significant difference, p~0.05 

-@&meter w. videntap-wcurrd in the maximum angle m e n s r r ~ s  uf lhe 
h d bath lhr m i n i m  uwl m~ximurrk angle meawremrms d t h e  ankle lhis 
~ I Y  bc atrikucd 10 lk fdlouhg: ( I )  auawrmnt error and variability when 
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Juint Angle (degj 

Hip htin 

1110 
5.329 

112133 
6.4 I 

112383 
5 26 

11545 
4 7% 

Ankle Mi 

37.?7& 
9.947 

100.056 
1U.UII 

10b.WcI 
9. I IH 

9 4 . ~ 7 8 ~  
b.7W 

Hip Max 

151.833 
4916 

150.Q17mlr 
R 963 

158.23.3s 
X 2R7 

1511.W?h 
9 331 

.ankle Max 

122.Z3.3~ 
10.344 

127.889 
61185 

129.122 
7 926 

135.5 1 1 
7 672 

Knuc \Tin 

74667 
S.SW 

F 2 R 9  
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731121 
4A8B 

,75332 
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KWL: MWX 

149.444~ 
P. U3 3 

142.C89cd 
1 1 .a72 
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147.31 7d 
I 1.1 17 
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