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| Abstract |

PURPOSE: While underwater, patients with hemiplegia
experience unwanted limb flotation on their paretic side due
to low muscle mass and high body fat. However, only a limited
number of studies support the effectiveness of this practice.
Therefore, the purpose of this study was to determine how the
balance and walking abilities of patients with hemiplegia due
to stroke were affected by wearing an aquatic cuff on their
ankles during underwater treadmill walking.

METHODS: Twenty stroke patients were divided into an
experimental group comprised of 20 patients who would wear
an aquatic cuff and a control group comprised of 10 patients

without an aquatic cuff. Both groups underwent a six-week
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intervention for 30 minutes a day three times a week. To
evaluate the groups’ balance and walking abilities before and
after the intervention, the 10 m walking test, timed up go test,
Berg Balance Scale, functional reaching test, and the
GAITRite system were used.

RESULTS: The results of the 10 m walking test, timed up
go test, differences between the left and right gait cycles, and
functional reaching test showed statistically significant
differences in the rates of change between the two groups
(p<.05).

CONCLUSION: The study results suggest that
underwater treadmill training in stroke patients can be more
effective when they wear an aquatic cuff on their ankles

compared to wearing no aquatic cuff.
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Fig. 1. Underwater treadmill walking training after
wearing underwater cuff

Fig. 2. Underwater treadmill walking training without
wearing underwater cuff
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Variables Experimental group (n=10) Control group (n=10) p
Sex (male/female) 5/5 9/1
Age (years) 58.9+18.20 58.00+8.92
Height (cm) 166.50+5.62 170.80+4.73
Weight (kg) 68.20+6.66 73.204+9.62
Body Mass index 24.6242.32 25.07+2.95 >.05
Time after stroke (months) 22.3048.10 19.00£10.40
Side of stroke (right/left) 6/4 8/2
Leg Length (right) 84.60+5.34 88.10+3.54
Leg Length (left) 83.9545.69 87.95+£3.35

Values Meant+SD



Table 2. Outcome measurements of walking ability

Experimental group (n=10) Control group (n=10) z
pre 62.41+46.31 35.01£30.63 -2.419*
10 MWT Post 55.28+43.86 32.774£28.18 2117
(m/sec) z 2.803 % -2.803 *
Rate of change -12.16+8.56 -5.80+5.72 -1.965*
Pre 63.51£50.32 35.73£30.73 .059
Post 58.47+46.92 35.30+30.35 -1.890
TUG (em) z -2.803 * -1.274
Rate of change -8.43+5.26 -.98+5.58 -2.797*
Values Mean+SD
10 MWT, 10 m walking test; TUG, timed up and go
*p<.05
Table 3. Outcome measurements of GATERite system
Experimental group (n=10) Control group (n=10) z
pre 60.20+15.03 68.80+£21.67 -.983
CA Post 68.81+16.67 78.11+£28.57 -.832
(step/min) z -2.803 % -2.395°%
Rate of change 14.87£8.82 12.64+15.38 -1.058
pre .05+.09 .02+.01 -227
CTD Post .03£.07 .02+.01 -1.098
(sec) z -2.803 * -1.844
Rate of change -34.21£22.09 -13.30£25.75 -907*
Pre 32+.43 21+.11 -151
STD Post 25+.38 A7+.10 -.265
(sec) z -2.803 * -2.092°*
Rate of change -25.99+22.18 -17.54+£20.26 -907

Values Mean++SD

CA, cadence CTD, cycle time differential; STD, step time differential

*p<.05
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Table 4. Outcome measurements of balance ability

Experimental group (n=10) Control group (n=10) z
pre 29.80+12.04 39.10+8.36 -2.185*%
Post 37.80+14.94 45.30+9.62 -1.291
BBS
z -2.670* -2.677*%
Rate of change 26.47+17.91 16.21£10.80 -1.892
Pre 7.97£7.30 16.45+11.51 -983
Post 14.58+8.85 21.00+13.97 -1.134
FRT (cm)
z -2.803 * -2.668 *
Rate of change 181.01+178.83 29.77+19.71 -2.495*

Values Mean+SD
BBS, berg balance scale; FRT, functional reach test
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