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I ntroduction

When increasing speed, humans switch from a walldregrunning mode. Up till now, most studies used
an increasing belt speed on treadmill to evoke sw@liun transitions (WRT). However, as speed of
locomotion is considered as the control variabletreadmills, it is remarkable that studies of how
humans accelerate in a spontaneous submaximal mammenissing. The purpose of this study is to
examine the acceleration profile and the WRT stepiinore ecological overground transition.

M ethodology

11 female subjects were asked to start walkingnfaostand still position, with a free chosen acegien

and make the WRT. A synchronised measurement gésisb speedNoptel® Distance Laser 1000H8Nd foot
contactyFootscan® insoles 100Hfermitted to analyse speed, step frequency (S#F)}langth (SL). Subjects’
acceleration track contains all walking steps, fretanding still till the last step before trangitid\ best
curve through least squares regression was fitteédch speed-, SF- and SL- track vs time (In wnaht
logarithm, quad = quadratic, lin = linear). Mearceeration (A), time to transition (TT) and numludr
steps to transition (ST) were also calculated.ritrial variability was low for each subject (ICC8:872).

Results
H ' i+ _Table 1. Individual spatiotemporal characteristics of Hweleration profileTT = time to transition, ST

Table 1 shows SUb_Je?tS Spatl p steps to transition, A = acceleration, V/time =eyqf regression curve for speed versus time, S&/firtype

temporal characteristics of tHe of regression curve for SF versus time, SL/timgpetof regression curve for SL versus time

acceleration track. For speed,|9 subjects

of 11 subjects showed a nop L e L N
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acceleration period. In ce of

SF, 8 of 11 subjects showed a non-linear type I(v&hd 1/8 quad). FOI Table 2 Table 2: average speed (V), ¢
SL, 8/11 showed a linear increasing pattern frequency (SF) and step length (SL)
' Wi I I Ing p . step 4, step 0 and step +1. Statistics:
. . sign diff from step &; b = sign diff fron
Average spatiotemporal values of step (fast walking step befo | stepo; c=sign diff from step +1 (p < 0.01)
transition), step O (transition step) and step(fikt running step aft Paired
transition) are shown in Tabl2. Speed increased significantly fr mean +sd | T-test
— — H _ _ V | step -1 (m/s) 2.24% 0.210 b,c
step -1 to step_ (] =-17.703, df = 10fill step +1(t = -12.167, df = 10)For SF wep0(mis) | 26642020 ad
step +1 was significantly hlgher_ th(_a_n stem_-:l -3.332, df = 10)and step 0 step+1(mis) | 2.948+02d7  ah
(t =-3.663, df = 10)There was no significant difference between steprx SF| step-1(nfs) | 2.347+0147 ¢
step 0. With regard to SL, step -1 was significasthorter then step ( stepO(nfs) | 231020179 ¢
(t=-9.646, df = 10and step +1t = -5.110, df = 1). There was no significe | |5 " ((:];S) 2oL P2l
difference for SL between step 0 and stey stepO(m) | 1158+011p  a
DiSCUSSion step +1 (m) 1.148 + 0.11p a

When speeding up from standing still, over walkiogvards the transition to running, most subjects
choose to accelerate predominantly in the first paithe acceleration period, followed by smalipeed
increments in the last steps before transitione8mnd SF evolve in the same way which leads to the
suggestion that speed is mainly guided/controlie®®B, more than by SL.

During the spontaneous overground transitionsenctirrent study, mean transition speed is muchehigh
compared to the reported transition speed on triladhl6é m/s + 0.12) for anthropometrically
comparable subjects (Segers et al., 2006). Howeveonntrast with the latter study where subjectita

fast and short transition step, the current ovengdotransition step is a rather slow and long step.
Furthermore, the mean preferred overground acdieris much higher compared to treadmill imposed
constant accelerations in ramped protocols. Tharamp differences in WRT between the spontaneous
overground acceleration in the current study aedfitidings in earlier treadmill studies demonstitaie
way people accelerate is important in gait traosistudies.
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