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Effects of aquatic Nordic Walking on reduction of spastic hypertonia in a patient with

hemiplegia
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Abstract: The aim of present study is to investigate effects of aquatic Nordic Walking (NW) on reduction of spasticity.
The patient with chronic hemiplegia over 10 years was participated in the study. The subject walked with custom made
poles for NW in hot-spring pool for 10 minutes with and without assistance, respectively. Surface electromyographic
(EMG) activities in 3 upper limb muscles and 5 lower limb muscles on the hemiplegic side through the pre-, during-,
post-NW and postural sway during quiet standing for 30 seconds between pre- and post-NW were measured. The results
showed that locomotor-like EMG activities appeared in Medial Gastrocnemius and Biceps Femoris muscles during and after NW in hot
spring pool, though those muscles showed rather spastic and tonic type of EMGs in pre-NW. These results suggest that aquatic NW has
some unknown neurophysiological effect on spastic hypertonia in patients after stroke.
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Fig. 2 EMG activities of Rectus Femoris (RF) during a
10-second walk : A: Pre uw-NW, B : assist uw-NW,
C : non-assist uw-NW, D : Post uw-NW
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Fig. 1 Surface electromyographic (EMG) activities
of Medial Gastrocnemius (MG) during a 10-second walk :
A: Pre-underwater Nordic Walking(Pre uw-NW),
B : assist uw-NW, C : non-assist uw-NW, D : Post uw-NW
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Table 1 Analysis of variance for the results of the Quiet
Standing with T-cane comparing pre and post uw-NW in
hot-spring pool

Measured CoP Pre uw-NW | Post uw-NW
Parameters
sway path length 46.5 38.2
(cm) ' '
sway path Speed 155 1.27
(cm/sec) ' .
Sway Area
. 17.12 7.2
(cm?)
sway range (ML) 3.19 2.77
(cm) ' '
sway range (AP) 5.36 2.6
(cm) ' '
S.D.(CoPy) 068 0.53
S.D.(CoP o) 113 0.45
mean velocity (ML) 0.54 0.6
(cm/sec) ' .
mean velocity (AP) 1.36 1.01
(cm/sec) ' .

CoP: center of pressure, S.D.: standard deviation
ML: medio-lateral, AP: anterior-posterior
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