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The Immediate Effects of Ankle Dorsiflexor Electrical Stimulation on
Gait in Patients with Chronic Hemiplegia

Sawangjaithum K, Khrongkab N, Hancharoenkul B, Vimolratana O and Champrug K

Department of Physical Therapy, School of Health Sciences, Mae Fah Luang University, Chiang Rai

ABSTRACT

Objectives: To determine the immediate effects of ankle dor-
siflexor electrical stimulation (ADES) on gait speed, step length,
physiological cost index (PCI) and degree of ankle dorsiflexion
at heel strike (DADH) in stroke patient with chronic hemiplegia
and foot drop.

Study design: Quasi-experimental research cross over design
Setting: Mae Fah Luang University, Chaing Rai, Thailand
Subjects: Fourteen stroke patients with chronic hemiplegia
and foot drop were recruited.

Methods: Participants were randomly assigned into two
groups. Condition Afirstly received ADES followed by non-ADES
with two days interval whereas condition B was tested vis versa.
During the ADES, an active electrode was placed on skin over
common peroneal nerve and a dispersive electrode on vastus
medialis muscle of an affected leg. During the 10 meter walk
test (10 MWT), gait parameters and heart rate was measured
for calculation of PCI. Gait was video-recorded and DADH was
measured with the Kinovia program. All measurements were
recorded during ADES and non-ADES. For statistical analysis
and comparison between the two conditions, paired t-test and
Wilcoxon signed rank were used.

Results: Comparison between the ADES and the non-ADES,
median (IQR) of gait speed was 0.43 (0.89) and 0.39 (0.78) m/s,
mean (SD) of step length was 50.28 (2.13) and 45.00 (2.00) cm,
of PCl was 0.94 (0.86) and 3.51 (2.34) beat/m and of DADH was
122.57 (12.79) and 130.14 (12.02) degrees, respectively. These
showed significant difference (p<0.05) in gait speed, step length,
DADH and PCI between these conditions.

Conclusion: In chronic hemiplegic patients, ankle dorsiflexor
electrical stimulation could immediately increase gait speed, step
length, degree of ankle dorsiflexion at heel strike and decrease
physiological cost index.

Keywords: ankle dorsiflexor electrical stimulation, gait speed,
step length, chronic hemiplegia, stroke
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Condition A
ADES (n=7)

Condition B
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Start 10 meter walk test (10MWT)
1. Record heart rate (HR) before and ending test for calculation of physiological cost index (PCl)
2. Record time between 2" - 8t meter for calculation of gait speed
3. Record video for analysis of step length and degree of ankle dorsiflexion at heel strike (DADH) by Kinovia

Washout period 2 days

Cross over the conditions

Repeat 10MWT
Record HR, gait speed and video as above mentioned

Analyse data (n=14)

Figure 1. Flow of the study

Table 1. Demographic data of participants (n=14)

Variables Min Max
Age (years)' 56.29 (12.70) 42 65
Duration of hemiplegia (years)' 3.71(3.79) 1 12
Sex, male? 12 (85.71)

Body mass index (kg/m?)! 23.72 (2.37) 18.59 26.56
Systolic blood pressure (mmHg)' 136.29 (13.69) 102 157
Diastolic blood pressure (mmHg)' 81.29 (11.55) 56 99
Resting heart rate (beat/min)’ 81.64 (11.69) 64 101
Respiratory rate (breath/min)’ 17.86 (1.35) 14 20

Mean (SD); 2number (%)
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Figure 2. Effects of ankle dorsiflexorelectrical stimulation (ADES) and non-ADES on gait parameters and physiological cost index in subjects with

chronic hemiplegia.
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