
Morris and colleagues have provided an excellent article 
outlining reliability of gait variables for people who have 
Parkinson's disease (PD). In a series of related experi- 
ments, Morris et a1 demonstrated the reliability and 
stability of gait measures across time, both within a day 
and across days. Furthermore, these authors demon- 
strated that the measures of gait investigated were not 
stable when results were compared from "on" to "off' 
medication times. 

For the most part, documentation of physical perfor- 
mance for patients with PD reported in the literature has 
used self-report rating scales rather than direct measure- 
ment.1-4 The results of Morris et a1 join a growing body 
of indicating that reliable measurements 
can be obtained for physical performance of these 
people. Results reported in this article should give 
confidence to both researchers and clinicians that vari- 
ables related to gait can be measured with reliability in 
individuals with PD. The results also demonstrate that 
attention to time of medication is essential to ensure 
reliability. 

In order for the results of this study to be most appro- 
priately applied, a few issues warrant further consider- 
ation. These issues are oriented around the broader 
question: "For whom and under what circumstances 
should these findings be applied?" 

The first issue relates to the question "How disabled was 
this sample generally and, more specifically, to what 
degree was gait impaired?" One of the challenges to 
investigators who study PD is the problem of character- 
izing the sample. The rating scales that are commonly 
used for PD provide an overall score that generally is 
based on a combination of both impairment and f~inc- 
tional The authors chose to use the Web- 
ster scale.' This 10-item, four-point, ordinal scale (0-3) 
rates subjects on a number of criteria, many of which are 
impairment-level criteria (eg, rigidity, tremor, sebor- 
rhea). Subjects in Morris and colleagues' study demon- 
strated a range of scores from 7 to 24. Such scores could 
indicate minimal or substantial gait impairment. Further 
information can be inferred from the reported walking 
speed, cadence, and stride length, although even these 
data do not clarify how disabled the subjects were. To 
apply these findings to a comparable sample, it would be 
important to know more specifically about their gait. For 
example, were they community ambulators or house- 
hold ambulators only? How far, on average, were these 
participants able to walk? Were they impaired enough to 
require routine use of assistive devices? Did they walk 
with a companion when in the community? 

The second consideration, integral to applying these 
findings, is whether 10 m is an adequate distance to 
assess gait for people who have PD. It is well recognized 
that movement tends to deteriorate for these patients 
when a task is continued over patient may 
initially walk quite well, but over time gait speed may 
decrease and cadence may increase. Ten meters may not 
be the optimum distance to accurately represent spatio- 
temporal variables of gait for these patients. An impor- 
tant follow-up to the work of Morris and colleagues will 
be a comparison of these variables over a spectrum of 
distances. 

The third issue relates to the question "Under what 
circumstances do these variables provide a good estimate 
of functional improvement?" Implicit in this article is the 
assumption that increased walking speed and stride 
length in combination with decreased cadence and 
double-limb support represent improved functional abil- 
ity. Although this assumption may hold true to older 
people generally, it is not clear that this is so for people 
with PD. Inherent in this issue is the need to define 
functional gait. Gait in and of itself is rarely a useful end 
goal. Rather, a person needs to be better able to function 
during tasks that require walking. The measures charac- 
terized by Morris et al can indicate whether specific 
aspects of gait have changed. To interpret their clinical 
relevance, it is necessary to know whether changes in 
spatiotemporal gait measures over a 10-m distance lead 
to improvement of functional activities that require gait. 

Morris et al have suggested, based on the literature and 
their own work,Y that people with PD have the capability 
to increase gait by cwnsciously focusing on the criterion 
movement pattern. These authors therefore propose 
that gait may be improved by precuing and cognitive 
strategies. Possibly, the benefits gained by increasing 
speed and stride length are offset by the effort required 
to pay conscious attention to the task of walking. For 
optimal function, people with PD need to increase 
cadence and other gait variables and yet retain the ability 
to function (eg, carry an object while walking). To 
determine the utility for people with PD of the spatio- 
temporal variables investigated in this study, it would be 
wise to better understand their relationship to changes 
in other gait-related variables (eg, endurance, energy 
consumption, stability) as well as other aspects of func- 
tion (eg, self-care, community ambulation) . 

Finally, it is possible that improved spatiotemporal gait 
variables relate to improved function early in the disease 
but not later in the disease. It would seem plausible, 
though unproven, that variables such as cadence, step 
length, and time in double-limb support might be more 
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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. 
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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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