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Prior research has suggested that 
in both able-bodied and prosthetic-
assisted ambulation, when people 
experience perturbations during 
ambulation, their preference is biased 
in favor of a forward loss of balance 
rather than a backward loss of balance. 
Restated, we would rather modify 
the next few steps forward through 
temporary increases in step length 
to recover our balance, than need to 
step backward and lose our forward 
momentum.5

The gait parameter that reflects this 
preference has been described by 
Hak et al. as the “backward margin of 
stability” (BW MoS).5 The length of the 
BW MoS during a single step is deter-
mined by the base of support of the 
leading leg (estimated by the position 
of the lateral malleolus) and a variable 
described as “the extrapolated center 
of mass” (eCoM). The latter represents 

the current horizontal position of the 
CoM, its forward velocity, and the 
pendulum length of the leg.5 For our 
purposes, it can be thought of as where 
the CoM is about to be.

The distance from the eCoM (located 
well in front of the leading leg) back to 
the base of support of the leading leg 
is the BW MoS, and able-bodied and 
prosthesis-assisted ambulators alike 
want that value to be fairly large. We 
want to know that, in the event of a gait 
perturbation, the forward trajectory of 
our CoM will still make it over our base 
of support. We may need to modify 
our next few steps to reestablish our 
stability but we’d rather do that than 
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try to stop the forward momentum of 
the trailing limb and reach backward to 
find our balance.

Within this model, if an apropulsive 
prosthetic foot reduces the forward 
propulsion of the body’s CoM during 
the sound-side step, the eCoM will be 
shortened (recall that eCoM is a prod-
uct of forward velocity). In anticipation 
of this event, a shortened forward foot 
placement can increase the BW MoS to 
better ensure dynamic gait stability.5

To test this hypothesis, the propo-
nents evaluated these gait variables in 
ten individuals with unilateral trans-
tibial amputations. In contrast to the 
first study described in this article, 

A shortened forward foot placement can…
better ensure dynamic gait stability.
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