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Contralateral transverse plane peak hip rotation 

moment increased significantly 

Background
Reduced paretic propulsion and knee flexion occurs with stiff-knee gait

[1]. These gait characteristics limit walking performance and are

associated with changes in joint loading and secondary

musculoskeletal disorders [2]. The interaction among knee flexion,

ankle plantarflexion and joint loading are difficult to discern because

ankle plantarflexion contributes to knee flexion [3].

Contralateral transverse plane peak hip rotation moment increased; this peak

moment occurs early in single-support and appears to compensate for

impairment of the ipsilateral limb caused by the brace during swing.

There was a significant (p=0.006) increase in contralateral

transverse plane peak hip rotation moment in the locked

condition and knee extension moment tended to increase (p =

0.06) in the locked condition while hip flexion (p<0.2) and

abduction (p<0.11) moments tended to decrease in the locked

when compared to the free condition.

Increased hip rotation and a tendency toward increased

knee extension, reduced peak hip flexion, and reduced hip

abduction in the locked condition suggest that reduced

ipsilateral knee flexion did not increase contralateral limb

loading at all joints in these subjects.

A detailed analysis of joint reaction forces will be

conducted with additional subjects to determine how

muscle activations impact joint loading; ongoing analyses

applies computed muscle control constrained by

experimentally collected EMG. These analyses will provide

a better indication of loading at the ankle, knee, and hip

Future work will isolate the impact of reduced

plantarflexion on joint loading by locking the ankle and

leaving the knee free.
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• Six healthy subjects walked on a fully instrumented split-belt treadmill

at 1 ms-1.

• An eight-camera motion analysis system recorded 3D positions of 40

reflective markers placed on the pelvis and lower limbs.

• A Donjoy knee immobilizer was worn bilaterally for two walking

conditions:

1. [Free] without limits on knee range of motion (ROM)

2. [Locked] with ROM unilaterally limited to zero degrees of knee

flexion

Data Collection Protocol

This research isolates the specific contributions of stiff-knee 

gait on contralateral limb loading using a knee brace to limit  

knee flexion only on healthy individuals.
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Peak contralateral joint moments change 

with stiff-knee gait


