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Effect of Balance Exercise using a Combination of Isotonics
for Proprioceptive Neuromuscular Facilitation on Balance and
Walking Ability in Patients with Hemiplegia Due to Stroke

Beomryong Kim?"’, Taewoo Kang®

aDepartment of Physical Therapy, Design Hospital, Jeonju, Korea
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Objective: This study aimed to determine the effect of proprioceptive neuromuscular facilitation (PNF) balance exercise on the
ability to balance and walk in patients with hemiplegia caused by stroke.

Design: A randomized controlled trial

Methods: Following baseline measurements, patients (n=24) with hemiplegia caused by stroke were randomized into two
groups: the PNF balance group (n= 12) that received PNF balance exercise and the balance group (n= 12) that received general
balance exercise. Each group joined the intervention for 30 minutes, 5 times per week for 6 weeks. Both groups performed the
Timed Up and Go test (TUG) and Berg Balance Scale (BBS) for balance, as well as the 10-meter walking test (10MWT) and
6-minute walk test (6MWT) for walking. The data were collected both before and after the intervention. The paired t-test was used
to compare the post-intervention changes compared with pre-intervention data. An independent t-test was used to analyze the
differences in the dependent variables between the two groups.

Results: After the 6-week intervention, both groups showed significant improvements in balance (TUG, BBS) and walking
(10OMWT, 6MWT) parameters (p < 0.05). The patients in the PNF balance group showed greater improvements in balance (TUG,
BBS) and walking (10MWT, 6MWT) than those in the balance group (p < 0.05).

Conclusions: PNF balance exercise shows improvements in balance and walking parameters in patients with hemiplegia caused
by stroke.
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Table 1. General characteristics of the participants (n=24)
PNF balance group (n=12) Balance group (n=12)
Characteristics Mean + SD Mean + SD Xt p
Gender (male/female) 8/4 8/4 0.000 1.000
Age (years) 61.25+2.60 61.25+2.80 0.000 1.000
Height (cm) 165.92 + 7.65 164.33 £8.33 0.485 0.632
Body weight (kg) 67.42 +7.63 68.42 +£7.32 —0.328 0.746
Hemiplegia side (right/left) 8/4 7/5 0.178 0.673
Stroke type (infarction/hemorrhage) 9/3 10/2 0.253 0.615
Stroke onset (months) 20.08 +4.25 20.08 +3.23 0.000 1.000
MMSE-K (scores) 27.08 +1.73 27.33 +2.31 —0.300 0.767

SD: standard deviation, PNF: proprioceptive neuromuscular facilitation, MMSE-K: mini mental status examination-Korean version.
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Enrollment

Assessed for eligibility (n=30)

Excluded (n=6)
+ Not meeting inclusion criteria (n=5)

A 4

+ Declined to participate (n=1)
+ Other reasons (n=0)

‘ Randomized (n=24) ‘

l

A 4 H \ 4
! Allocation ]

Allocated to PNF balance group (PNF balance
exercise) (n=12)

+ Received allocated intervention (n=12)

+ Did not receive allocated intervention (n=0)

v Follow-Up v

Allocated to Balance group (General balance
exercise) (n=12)

+ Received allocated intervention (n=12)

+ Did not receive allocated intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

v Analysis v

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Analysed (n=12)
+ Excluded from analysis (n=0)

Analysed (n=12)
+ Excluded from analysis (n=0)

Figure 1. Study flow diagram
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Figure 3. General balance exercise
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Table 2. TUG at baseline and post intervention (n = 24)
PNF balance group (n = 12) Balance group (n = 12)
Mean + SD Mean £+ SD t(p)
TUG (baseline) 16.43 £ 1.15 16.11 £2.55 0.390 (0.700)
TUG (post-intervention) 12.60 £ 1.33 14.40 £2.42
Decrease in TUG time 3.83+£0.84 1.71 £0.82 6.255 (0.000")
t(p) 15.821 (0.000%) 7.203 (0.000%)
“Significant difference within groups (p <0.05), "Significant difference between groups (p <0.05).
SD: standard deviation, PNF: proprioceptive neuromuscular facilitation, TUG: timed up and go test.
Table 3. BBS at baseline and post intervention (n = 24)
PNF balance group (n=12) Balance group (n=12)
Mean + SD Mean = SD t(p)
BBS (baseline) 38.00 + 3.72 38.00 + 3.57 0.000 (1.000)
BBS (post-intervention) 47.83 +£3.46 43.50 +3.87
Changes in BBS —9.83+£1.47 —5.50 £0.67 —9.299 (0.000°)
t(p) —23.223 (0.000% —28.260 (0.000%
“Significant difference within groups (p <0.05), *Significant difference between groups (p <0.05).
SD: standard deviation, PNF: proprioceptive neuromuscular facilitation, BBS: Berg balance scale.
Table 4. 10MWT at baseline and post intervention (n=24)
PNF balance group (n=12) Balance group (n=12)
Mean £+ SD Mean £+ SD t(p)
10MWT (baseline) 1591 +£2.32 16.07 £ 2.00 0.187 (0.854)
10MWT (post-intervention)  11.98 + 1.49 13.68 £2.20
Decrease in IOMWT time 3.93 £2.09 2.39+1.16 2.222(0.037 ")
t(p) 6.496 (0.000%) 7.129 (0.000%)

“Significant difference within groups (p <0.05), *Significant difference between groups (p <0.05).
SD: standard deviation, PNF: proprioceptive neuromuscular facilitation, IOMWT: 10 meter walking test.

6= 23 ZAQ| et Hlw

ek U 652 23 7HAke] WSk PNF 73 579
A S8 7HAEFEI(p <0.05), 78 SLELAE &

Table S. 6MWT at baseline and post intervention

ofstA &
Ak 7t 63 og A4l HbLOﬂ/H% PNF 9% 250
WwE e ARl gt Zolrl USITHp <0.05)
(Table 5).

(n=24)

PNF balance group (n=12)
Mean + SD

Balance group (n = 12)
Mean + SD t(p)

6MWT (baseline)
6MWT (post-intervention)
Increase in 6BMWT

t(p)

314.67 + 38.97
358.08 +31.14
—43.42 £ 17.46
—8.615 (0.000a)

312.00 + 42.54 0.160 (0.874)
328.92 + 38.96
~16.92 £7.51
—7.800 (0.0002)

—4.830 (0.000 b)

“Significant difference within groups (p <0.05), *Significant difference between groups (p <0.05).
SD: standard deviation, PNF: proprioceptive neuromuscular facilitation, 6o MWT: 6 minute walk test.
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