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Background and purpose
Dropped foot is a common problem following
neurological conditions such as stroke, multiple
sclerosis and incomplete spinal cord injury and
consists of the inability to lift the foot in the swing
phase of the gait cycle. While dropped foot is
frequently associated with spasticity and more
complex movement problems affecting the whole
person, it can often be the most deliberating
component of the movement deficit, resulting in
tripping and falling. Traditionally dropped foot has
been corrected using an ankle foot orthosis (AFO), a
ridged or semi ridged plastic moulded splint that fits
around the calf and in the users shoe. While AFOs
improve the safety of gait and increase mobility, by
restricting voluntary movement the possibility of re-
learning the movement is reduce. It has also been
suggested that AFO use may lead to shortening of
the Achilles tendon and increase calf tone. For these
reasons, AFO use is often discouraged by many
physiotherapists.

The Odstock Dropped Foot Stimulator (ODFS) is a
Functional Electrical Stimulation (FES) device
designed to address this problem. The common
peroneal nerve is stimulated using self adhesive skin
surface electrodes at it’s most superficial point,
where it passes over the head of the fibula bone.
This cause activity in the tibialis anterior and
peroneous longus muscles, causing dorsiflexion and
eversion. The stimulation is synchronised to the gait
using a pressure sensitive switch placed under the
heel. When weight is taken from the switch,
stimulation is given (40Hz, 0 to 350µs pulse width, 20
to 100mA). While the orthotic benefit of such a
system is self evident, several authors have
reported training or carry over effect from using such
devices. We have also observed this effect in our
clinic in terms of increased walking speed after using
the ODFS. Of all CVA patients seen in the clinic, 44%
are AFO users prior to starting use of the ODFS
while 19% have rejected an AFO (30% of those
supplied with an AFO) and 37% have never used an
AFO. In this study we wished to find out if prior use
of an AFO had any influence on successful use of
the ODFS.

Method
The ODFS is set up over two days. On the first day
the patient is shown how to use the device. On the
next day their ability to do so is checked and their
walking speed recorded both with and without the
ODFS. Walking speed is recorded over 10m with a

1 m “run up”. The patient is instructed to “walk
briskly”. The test is performed 3 times with and 3
times without the ODFS and order randomised to
eliminate the effect of fatigue. Patients are followed
up at 6 weeks, 18 weeks and 42 weeks post starting
use of the ODFS and then yearly for as long as the
device is used. This study examines walking speed
at week 0, 18 and 42. Statistical significance was
tested between groups using the Mann Whitney U
test and within group using the Wilcoxen test.

Results
There were 23 people who had used an AFO prior to
using the ODFS (14 male and 9 female, mean age
58.2 years and mean time since stroke 49.7 months)
and 33 people who had never used an AFO (21 male
and1 1 female, mean age 59.7 years and mean time
since stroke 37 months). There was no statistical
significance difference between groups in age or time
since stroke and there was no correlation between
ODFS performance and time since stroke. The mean
unassisted walking speed at week 0 was 0.54 ms

-1
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both groups at week 0. Both groups showed a
significant increase in walking speed when the device
was used, the AFO group increasing by 14.1% and
the non AFO group by 18.8% (p<0.001 in both
cases). However, there was no statistical difference
between groups. At 18 weeks both groups showed a
significant increase in mean unassisted walking
speed (carryover), the AFO group 21% and the non
AFO group 28% (p<0.001 in both cases). With the
ODFS the AFO group walked a mean of 41.5% faster
and the no AFO group 42.9% faster compared with
unassisted walking at week 0 (p<0.001 in both
cases). Again there was no significant difference
between groups at the 18 week stage. At 42 weeks
the mean carry over effect was 23% in the AFO group
and 36.9% in the non AFO group (p<0.001 in both
cases), and walking speed with the stimulator had
increased by 42.5% and 58.2% respectively (p<0.001
in both cases) compared with unassisted walking at
week 0. The change in walking speed with the ODFS
since week 18 was significant in the non AFO group
(p=0.02) but not in the AFO group (p=0.25)

Conclusion
Both prior users of AFOs and non AFO users respond
in similar manor to the ODFS, both groups showing a
significant carryover effect. There is some evidence
that the non AFO group continue to improve their
walking speed after 42 weeks of use while only a
trend is seen in the prior users of AFO group.
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