
useful indicators of s~~ccessful intervention during the 
earlier stages of PD. At this time, the motor-planning 
deficits of PD tend to be less severe, and the emphasis of 
treatment realistically can be directed at improving or 
preventing underlying impairments and attempting to 
normalize: physical performance across a wide range of 
functional activities.1° In the late middle stages of PD 
(when patients are ambulatory but more functionally 
limited), patients may have increasing difficulty with 
simultaneous and sequential performance of motor tasks 
that are so characteristic of PD. At this time, strategies 
for improving gait that rely on the need for cognitive 
and conscious attention may be functionally limiting. If 
patients have to focus attention on the task of walking, 
they may be unable to do anything else. Indeed, Morris 
et a1 have described the difficulty that such patients have 
in carrying out two activities simultaneously. At these 
later stages of PD, interventions to improve these specific 
gait variables might have less impact on a patient's 
overall functional ability. 

In summ,ary, this article represents an excellent first step 
to characterizing variables of gait for use with people 
who have PD. The study was well constructed and 
addressed an important issue. A number of questions 
now can-and should-be investigated in order to 
determine how best to apply these results in clinical 
practice and research. 

Margaret Schenkman, PhD, PT 
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Senior Fellow, Center for the Study of Aging and Human 
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The commentary by Schenkman provides a clear and 
accurate summary of the key issues that need to be 
considered by physical therapists when assessing the 
walking patterns of people with Parkinson's disease. It is 
correct to highlight that few attempts have been made to 
examine the reliability and validity of measures of motor 
performance in Parkinson's disease. In addition, it is 
important to note that few studies have adequately 
controlled for the locus of the levodopa medication 
cycle at which testing o c c ~ r r e d . ~ - ~ u r  own findings 
demonstrated that medication status is a critical variable 

that needs to be taken into consideration by the physical 
therapist when assessing walking in people with Parkin- 
son's disease. Although the walking pattern is usually 
highly reproducible at peak dose, marked variability of 
performance occurs at the end of dose. Even at peak 
dose of medication, however, we found that people with 
Parkinson's disease walked with shorter steps and slower 
speeds than did age-matched control subjects. This 
finding suggests a role for physical therapy in addition to 
medication for comprehensive management of Parkin- 
son's disease. 
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Schenkman raised a number of astute questions in 
relation to our investigation. The question of the level of 
disability of the sample is one that requires further 
consideration. Although we followed the usual proce- 
dure of utilizing the Webster scale4 to score disability, we 
agree with Schenkman that this scale provides only a 
general overview of functional status. The specific level 
of gait disability is obscured by inclusion of items on 
impairment criteria such as rigidity, tremor, and sebor- 
rhea. Certainly, there is a need for researchers to devise 
and validate a scale that can be used specifically to 
quantify gait disability. Such a scale could include the 
items raised by Schenkman, such as whether people are 
community ambulators or household ambulators, how 
far they can walk, what assistive devices they use, and 
whether they walk with a companion. In our sample, all 
subjects lived at home and were community ambulators 
who walked independently without assistive devices. 

The question of whether 10 m is an adequate distance to 
assess walking in people with Parkinson's disease is also 
important. Schenkman is right to point out that people 
with this condition frequently exhibit motor instability, 
whereby movements become reduced in amplitude over 
time. In relation to gait, cadence can either concomi- 
tantly increase over time, as displayed in festinating gait, 
or progressively reduce with the reduced stride length, 
as occurs in those with a slow motor set. Our current 
research is examining the phenomenon of motor insta- 
bility of gait over 20- to 30-m distances. The findings of 
this research will clarify the distance required to ade- 
quately define these characteristic gait patterns. 

The third question of whether increases in walking 
speed and stride length represent functional improve- 
ment also warrants further investigation. Although 
beyond the scope of our initial investigation, we are in 
full agreement that future research needs to address 
whether changes in spatiotemporal gait measures lead to 
improvement in functional activities that require gait. 
This needs to be examined for people at different stages 
of the disease. Likewise, it would be worthwhile to 
examine whether changes in spatiotemporal measures 
are accompanied by differences in energy expenditure, 
distance walked, or the kinematics and kinetics of gait. 

Although not the topic of our investigation, the issue was 
raised by Schenkman of whether people with Parkin- 
son's disease can enhance gait by consciously focusing 
on the criterion movement pattern. Our recent results5 
indicate that attentional strategies can lead to temporary 
improvements in the footstep pattern, although second- 
ary task performance leads to deterioration in gait. 
Functionally, it could be useful for people to learn a 
strategy where they can generate the desired gait pattern 
when necessary (such as when crossing a road when fast 
walking with large steps is required). However, the 
question of whether people with Parkinson's disease can 
ever learn to walk with a more normal gait without 
adverse effects on endurance, energy consumption, and 
stability is still open to question. 

In summary, we are grateful to Schenkman for providing 
an excellent and stimulating commentary on our article. 
The challenge for physical therapists is now to move on 
from these initial results to further address major issues 
related to motor learning and control in Parkinson's 
disease. 

Meg E Morris, PhD, PT 
Thomas A Matyas, PhD 
Robert Zansek, PhD, FRACP 
J e f f q  J Summers, PhD 
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