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Abstract This study compared the postural strategies
adopted by patients with Parkinson’s disease (PD; #=16)
during locomotion to those of elderly controls (n=16).
We focused mainly on the head and trunk stabilization
modes in sagittal and frontal planes. Subjects were asked
to walk at their natural speed on an uniformly gray, flat
ground. Gait data were recorded before and 1 h after
L-dopa intake and were analyzed by an automatic motion
analyser (Elite system). The modes of segmental stabili-
zation adopted by each group were determined by means
of the anchoring index, associated with cross-correlation
functions between angular movements of pairs of seg-
ments. The major findings were: (a) PD patients general-
ly had shorter step length, greater step width, and slower
gait velocity than the healthy elderly. (b) No difference
in angular dispersion of any anatomical segment studied
was observed between the two groups. (¢) PD patients
had adopted a strategy of head stabilization on the shoul-
der (“en bloc” functioning of the head-shoulder unit)
about the roll axis only. (d) PD patients displayed head
and shoulder angular movements around the roll axis
that were more correlated than those of controls, con-
firming their more en bloc functioning. (¢) Shoulder and
hip were equally stabilized in space in the two groups
around the roll axis. (f) There was no difference between
the two groups about the pitch axis where an en bloc
functioning of the whole trunk was shown. These results
are discussed with respect to the similarities observed
between the visuo-locomotor PD performances and those
of children.
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Introduction

Walking abilities are almost always impaired in patients
with Parkinson’s discase (PD). Generally gait disorders
are associated with a loss of independence and an in-
creased incidence of falls (Koller et al. 1989; Morris et al.
1994). The gait of PD patients is very stereotyped and
clearly recognizable. Gait hypokinesia (slowness) is one
of the primary and most frequent movement disorders in
PD. During the past 20 years the results of several quanti-
tative studies of walking performances have been pub-
lished. These mainly demonstrate a decrease in gait ve-
locity associated with a decreased step length, with a rela-
tively maintained cadence (Azulay et al. 1996; Blin et al.
1990; Knutsson 1972; Marsden 1994; Murray et al.
1978). Diener et al. (1990) has reported that electromyo-
graphic activities of lower limbs are altered and latencies
of muscular responses. A decrease in limb flexion-exten-
sion has also been described (Forssberg et al. 1984; Stern
et al. 1983). Reduced hip, knee, and ankle rotations in the
sagittal plane have been shown to depend on the stage of
PD (Murray et al. 1978). In fact, Zijlmans et al, (1996)
have distinguished the gait pattern of patients with vascu-
lar parkinsonism from that of patients with idiopathic PD,
in whom gait velocity was equally reduced. Patients with
vascular parkinsonism showed less flexion dystonic pos-
ture of the elbow, hip, knee, and trunk throughout the gait
cycle than patients with PD. This clearly implies a precise
selection of patients with idiopathic PD when analyzing
their gait disorders. Until now, although many kinematic
data are available on this population, little is known about
the angular movements of the upper trunk and the head in
walking by PD patients.

An improvement in PD patients’ gait by sensory cue-
ing has been demonstrated by several authors. As re-
gards the visual contribution to locomotor control and
the effects of visual defects in parkinsonism (Mestre et



























