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Effects of Aquatic Proprioceptive Neuromuscular Facilitation
Pattern Exercise on Balance, Gait ability and Depression in

Patients with Chronic Stroke
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Purpose: This study examined the effects of aquatic proprioceptive neuromuscular facilitation pattern exercise on the balance, gait abili-

ty, and depression in patients with chronic stroke.

Methods: Thirty patients with chronic stroke were assigned randomly to an experimental (n=15) or control (n=15) group. The experi-
mental group performed aquatic proprioceptive neuromuscular facilitation pattern exercise. The control group performed ground pro-
prioceptive neuromuscular facilitation pattern exercise. Training was conducted once a day for 30 minutes, five days per week for six
weeks. The balance ability was measured using the Berg balance scale. The gait ability was measured using the 10 Meter walk test. De-

pression was measured using the Beck depression inventory.

Results: As a result of a comparison within groups, the experimental and control group showed a significant difference for balance, gait
ability, and depression after the experiment (p < 0.05). In a comparison between the two groups, the experimental group, in which aquat-
ic proprioceptive neuromuscular facilitation pattern exercise was applied, showed more significant changes in balance, gait ability, and

depression than the control group (p < 0.05).

Conclusion: Based on these results, aquatic proprioceptive neuromuscular facilitation pattern exercise effectively improved the balance,

gait ability and depression in patients with chronic stroke.
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Table 1. General characteristics of study subjects

Values are presented as mean standard deviation.

EG: experimental group, CG: control group.

Gender (M/F)

Paretic side (left/right)
Age (year)

Weight (kg)

Duration (months)
MMSE-K (score)
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Table 2. Proprioceptive neuromuscular facilitation pattern exercise

Exercise program

Warm up (5 min) Stretching

Pattern 1 Flexion-adduction-external rotation with knee flexion
isotonic

Exercise
(30 min)

Extension-adduction-external rotation with extened
knee isometric

Pattern 2 Flexion-abduction-internal rotation with knee flexion
isotonic

Extension-adduction-internal rotation with extened
knee isometric

Pattern 3 Flexion-adduction-external rotation knee and trunk
flexion isotonic

Pattern 4  Extension-abduction-internal rotation knee and trunk
extension isotonic

Pattern 5 Flexion-abduction-internal rotation knee and trunk flex-
jon isotonic

Pattern 6 Extension-adduction-external rotation knee and trunk
extension isotonic

Cool down (5 min) Stretching
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*p<0.05, EG: experimental group, CG: control group, BBS: Berg balance scale,

Table 4. The comparison of changes in variables between group
1T0MWT: 10 meter walk test, BDI: Beck depression inventory.

Values are presented as mean+ standard deviation.
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Table 3. The comparison of variable on pre and post in inner-group
*p<0.05, EG: experimental group, CG: control group, BBS: Berg balance scale,

Aquatic Balance Gait Depression Stroke
Values are presented as mean * standard deviation.
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