PNF and Movement, 2021; 19(2): 173-182 Print ISSN: 2508-6227
https://doi.org/10.21598/JKPNFA.2021.19.2.173 Online ISSN: 2508-6472

Original Aricl

457 AFOIN A AE £30] B HEF Bxe] 78 Az}
3% 7159 wA: &9} vz

Comparing the Effects of Underwater and Ground-Based Diagonal Pattern Exercises on the
Balance Confidence and Respiratory Functions of Chronic Stroke Patients

Jae—Cheol Park, P.T,, Ph.D, * Dong—Kyu Lee, P.T,, PhDf
Department of Physical Therapy, Chunnam Techno University

Received: May 13, 2021 / Revised: May 30, 2021 / Accepted: June 2, 2021

(©)2021 Journal of Korea Proprioceptive Neuromuscular Facilitation Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

| Abstract |

Purpose: The purpose of this study was to compare the effects of underwater and ground-based diagonal pattern exercises on
the balance confidence and respiratory functions of chronic stroke patients.

Methods: Thirty chronic stroke patients were assigned randomly to an experimental (n = 15) or control (n = 15) group. The
experimental group performed an underwater diagonal pattern exercise. The control group performed a ground-based diagonal
pattern exercise. Training was conducted once a day for 30 minutes, five days per week for six weeks. Balance confidence was
measured using the Activities-Specific Balance Confidence Scale—Korea version. Respiratory function was measured using a
spirometer.

Results: In a comparison within groups, the experimental and control groups showed significant differences in balance
confidence after the experiment (p < 0.05). In a comparison between the two groups, the experimental group showed a more
significant difference in balance confidence than the control group (p < 0.05). In a comparison within groups, the experimental
group showed a significant difference in respiratory functions after the experiment (p < 0.05). In a comparison between the two
groups, the experimental group showed a more significant difference in respiratory functions than the control group (p <0.05).
Conclusion: Based on these results, underwater diagonal pattern exercises effectively improved the balance confidence

and respiratory functions of chronic stroke patients.
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Table 1. Proprioceptive neuromuscular facilitation pattern exercise program

Exercise program

Specific exercise program

Warm up (5 min) Stretching

Flexion-adduction-external rotation with knee flexion isotonic

—_—

Pattern

Extension-adduction-external rotation with extened knee isometric

Flexion-abduction-internal rotation with knee flexion isotonic

Pattern 2
Exercise

(30 min) Pattern

3
Pattern 4
Pattern 5
Pattern 6

Cool down (5 min) Stretching

Extension-adduction-internal rotation with extened knee isometric
Flexion-adduction-external rotation knee and trunk flexion isotonic
Extension-abduction-internal rotation knee and trunk extension isotonic
Flexion-abduction-internal rotation knee and trunk flexion isotonic

Extension-adduction-external rotation knee and trunk extension isotonic
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Table 2. General characteristics of subjects (n=30)
EG (n=15) CG (n=15) P
Gender (M/F) 8/7 7/8
Height (cm) 170.13+8.01 168.86+6.88 0.64
Age (years) 57.80+8.98 59.66+7.49 0.54
Weight (kg) 68.13+8.21 65.13+8.08 0.32
Duration of onset(months) 14.26+1.70 13.06+1.83 0.07
MMSE-K(score) 26.60+0.82 27.13+0.83 0.09
Paretic side(n)
Right 9 7
Left 6 8

MMSE-K: mini mental state examination-Korea, EG: experimental group, CG: control group, Mean+SD

Table 3. A comparison of between pre-post (score)(C)(t/s)(%)
EG CG t p?
Pre 58.66+6.11 61.33+6.67
Post 71.66+7.48 66.33+7.43
ABC Difference” 13.00+£5.27 5.00+8.66 3.05 0.01"
t -9.53 223
p? 0.00° 0.04"
Pre 2.12+0.23 2.04+£0.28
Post 2.51£0.17 2.17+0.18
FVC Difference" 0.39+.30 0.12+.23 2.65 0.01"
t -4.92 -2.05
p? 0.00" 0.06
Pre 2.03+0.19 1.92+0.19
Post 2.42+0.28 2.02+0.12
FEV, Difference” 0.39+0.29 0.10£0.19 3.14 0.01"
t -5.10 -1.97
p2 0.00" 0.07
Pre 2.94+.032 3.11£0.20
Post 3.40+0.22 3.26£0.33
PEF Difference” 0.45+0.30 0.15+0.41 232 0.03"
T -5.80 -1.41
P’ 0.00° 0.18
Pre 82.40+2.66 80.93+2.54
Post 85.46+1.84 81.93+1.62
FEV,/EVC Difference” 3.06+2.68 1.00+2.03 237 0.03"
t -4.42 -1.90
p? 0.00" 0.08

EG: experimental group, CG: control group, ABC: activities-specific balance confidence scale, FVC: forced vital capacity,
FEV,: forced expiratory volume at one second, PEF: peak expiratory flow, FEVI/FVC: forced expiratory volume at one
second/Forced vital capacity, "Difference: post-pre, 2Paired t-test, “Independent t-test, Mean+SD, *p<0.05
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