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| Abstract |

Purpose: This study was to explore the effects of trunk exercise using PNF combined with treadmill training on balance and
walking ability in patients with Parkinson’s disease.

Methods: This study included 16 patients with Parkinson’s disease. Participants were randomly assigned to 2 groups: an
experimental group (n=8) and a control group (n=8). All participants underwent treadmill training for 30 minutes. In addition,
the experimental group (trunk exercise using PNF) and control group (conventional training) participated in a 30-minute exercise
program. Both groups performed the training 5 times per week for 4 weeks. Disease severity (determined using the unified
Parkinson’s disease rating scale motor subscale, UPDRS-3), balance (determined using the Berg balance scale, BBS), walking
speed (determined using the 10-meter walking test, IOMWT), and walking endurance (determined using the 6-minute walking
test, OIMWT) were measured at baseline and after 4 weeks.

Results: Pre- to post-intervention improvement was noted on all outcome measures for both groups (p<0.05). Post-intervention,
there was a significant improvement in the experimental group as compared to the control group for the following measured
outcomes (p<0.05): UPDRS-3 (p=0.03; 95% CI, -5.52 to -0.24), BBS (p=0.04; 95% CI, 0.59 to 6.45), IOMWT (p=0.01; 95%
CI, -2.19 to -0.42), and 6MWT (p=0.04; 95% CI, 1.81 t0 96.72)

Conclusion: The results of this study revealed that trunk exercise using PNF plus treadmill training improves balance and

walking ability as compared to conventional training plus treadmill training in patients with Parkinson’s disease.
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Table 1. Trunk exercise by using PNF

internal rotation)d} welrbe e AlA-W A3 A
)| € (extension-adduction-internal rotation)& ©]-83}%1
onl, sk Bt Wk Bo) 57 WAl B
A A AEE GRS stk Bl B
T AR 255 3717 sl A WA S5t
A A1 5fjEl(bilateral asymmetric lower extremity with
knee extension)& o]-g5to] B chele] 414241
3] Hd-22 Al 7 (extension-abduction-internal rotation
with knee extension)} TH % c}e]e] A1A-U7-9]3]
Z-FE& Al & (extension-adduction-external rotation with
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o] 73k flsto] F&54 v shA w3 Y
(bilateral asymmetric lower extremity flexion) ©]-8-5}
o] gt the] o] HEl-WA- 3] H-F5 w8 (flexion-
adduction-external rotation with knee flexion)¥} t}2 %
t}a] o] F3l-2--U 3] H-FE 3 (flexion-abduction-

internal rotation with knee flexion)|81-& o]-&3}% T}

(¢]

Type — - Duration Goal
Position Pattern Technique
Supine . RI
o tretching, . . ..
Warm-up Sitting Stretching . HR 5 minute Prevention of injury
. Range of motion
Standing CR
Lifi
1ft1ng,' . RI
Reverse of lifting, I
Chopping, . Replication
Supine Reverse of chopping
Bilateral asymmetrical RI
lower extremity CI .
. (flexion, extension) Replication . Range of m.otlon,
Trunk exercise — 20 minute Strengthening,
L1ftmg,‘ . RI Coordination
Reverse of lifting, I
Chopping, . Replication
Sitting Reverse of chopping
Bilateral asymmetrical RI
lower extremity CI
(flexion, extension) Replication
Supine . RI
o h . . ..
Cool-down Sitting Strete e, HR 5 minute Prevention of injury
. Range of motion
Standing CR

RI: rhythmic initiation, CI: combination of isotonic, HR: hold-relax, CR: contract-relax
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Table 2. Demographic data of the participants

Experimental group (n=8) Control group (n=8) p-value
Sex (n)
Men 6 7
Women 2 1 033
Age (years) 62.75+8.01 59.38+4.37 0.32
Height (cm) 166.00+8.57 167.12+3.18 0.73
Weight (kg) 67.13+8.44 71.13+6.33 0.30
MMSE (scores) 26.63£1.19 26.63+1.18 0.76
Disease duration (months) 12.3842.92 11.1343.18 0.18

NOTE. Baseline demographic data for participants include in the two different groups and significance level at p<0.05 for

difference between the groups.
MMSE: mini-mental state examination.
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Table 3. Comparison of the balance and walking ability between groups and within each group

Experimental group (n=8)

Control group (n=8) Between groups

Variables Pre-test Post-test Pre-test Post-test p-values (95% CI)
H&Y (grade) 2.25+0.71° 2.00+0.76 2.13+0.67 1.9540.63 0.51(-0.535 to 1.035)
UPDRS-3 (score)  22.73+2.64 17.1942.58" 21.98+2.37 18.95+1.75% 0.03(-5.52 to -0.24)
BBS (score) 37.57+2.64 45.43+1.51°7 39.33+3.61 42.50+3.94* 0.04(0.59-6.45)
10MWT (sec) 14.07+1.43 10.48+0.78" 14.57+1.88 11.78+0.65* 0.01(-2.19 to -0.42)
6MWT (m) 224.50+42.39  313.43+32.47"7 250.57+48.11 289.174¢45.15%  0.04(1.81-96.72)

*Means+SD, *Significant difference within groups 'Significant difference between groups.

Pre-test was performed before the intervention, and post-test was performed after 4 weeks.

In the pre-test between groups, there was no significant difference (p>0.05).

The significance level was set at p<0.05 for differences between the groups.

H&Y: Hoehn and Yahr scale, UPDRS-3: unified Parkinson disease rating scale motor subscale, BBS: Berg balance scale,

10MWT: 10-meter walk test, 6MWT: 6-minute walk test.
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