
I n t r o d u c t i o n

Hypokinetic gait disorder and freezing of gait (FOG) are
frequent symptoms in the advanced stage of Parkinson’s disease
(PD). They impair quality of life and significantly increase the risk
of falls. External movement pacemakers have been developed to
improve gait and avert FOG by cueing strategies.
We developed an adjustable, small and lightweight, easy-to-
handle wearable tactile cueing device (TCD), consisting of a
control unit, two pulse generators and a wired power supply
(Fig.   1 ) .

M e t h o d s

In a pilot study with four healthy subjects (mean age: 66.5+/-
8.6) and three PD patients (mean age 72+/-6.1 ) suffering from
hypokinetic gait disorder (UPDRS I I I : median 30, SD 1 0.1 ) and
history of FOG, we analyzed technical and perceptual aspects with
respect to the most comfortable location of the device and
optimal signal parameters (i.e. regarding frequency, amplitude,
pulse length) (Fig. 2) . These parameters were tested during a 1 0-m
walk test (1 0-MWT). Perception was measured by a Likert-type
scale. Usability was evaluated by a semi-structured interview.

G o a l O f T h i s P r o j e c t

The main goal of this project is to test the prototype of TCD
regarding comfort and signal parameters.

T h e Ta c t i l e C u e i n g D e v i c e

R e s u l t s

Each participant needed an individual set-up of the signal
parameters during the two first sessions. Applying the tactile cue
needed some explanations by the therapist and a learning phase
of up to three sessions (30 minutes) by the user. The cue was best
perceived when administered symmetrically on both thighs.
Independently of the duration of a gait cycle a short cueing pulse
(0.2 sec) seems to be superior to a longer pulse (0.4 sec).

A pilot study: Evaluation of a Tactile Cueing Device Prototype

for Patients with Parkinson’s Disease
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F o r t h c o m i n g R e s e a r c h

During and right after these pilot lab testings, the device
will be further optimized (Fig.   3) . This enables us to derive the
user requirements and device properties of the tactile stimulator
to be designed for the future project phase. The next generation
of the TCD will be mobile and smart technologies like vibration
pattern and acceleration sensors will be added bit by bit. During
the upcoming project phase the mobile device will be tested by
Parkinson patients in a clinical and home environment. We will
focus on influencing FOG and the integration in daily life.
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D i s c u s s i o n

The newly developed TCD was well accepted. The patients,
who had all been using other cueing strategies like counting or
tapping, adapted very quickly to the TCD.

CATEGORY
Wearable assistive technology in neurorehabilitation

KEYWORDS
Parkinson’s disease, tactile cueing, freezing, gait, pacemaker

Figure 1: The prototyp ofthe TCD, consisting ofone control unit and two pulse
generators. The prefered location for the pulse generator is the front
thigh.
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Figure 2: Default vibration pattern. The tactile cueing pulse fits to the normal
gait cycle. One cueing pulse per step. Set-up of the cueing
characteristics by three parameters: Duration, Amplitude, Step
duration.

Figure 3: Next generation pulse
generator. The unit is smaller
and wearable. The device
supports wireless communica-
tion between control units and
pulse generator. Accelerome-
ters have been implemented.




