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| Abstract |

PURPOSE: This study was conducted to investigate the
effect of the resistance respiratory muscle exercise with
transcutaneous electrical nerve stimulation (TENS) on the
respiratory muscle tone and pulmonary function of stroke
patients.

METHODS: Twenty stroke patients were divided into the
TENS group (n=7), placebo TENS group (n=7), and control
group (n = 6), and each intervention was performed on the
three groups 5 times a week for 4 weeks. The assessment was

carried out by measuring changes in the muscle tone of the
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latissimus dorsi and abdominal external obliques, and
pulmonary function.

RESULTS: In this study, the TENS group and the placebo
TENS group had significant increases in the paretic side
latissimus dorsi muscle tone, forced vital capacity (FVC),
forced expiratory volume in 1 second (FEV1), and peak
expiratory flow (PEF). There was no significant difference in
changes in respiratory muscle tone between the three groups.
The pulmonary function was significantly different between
the three groups, and it was observed from the results of the
post-hoc test that FVC showed a significant increase in the
TENS group and the placebo TENS group compared to the
control group.

CONCLUSION: Through this study, it was found that the
respiratory muscle resistance exercise was more effective as
amethod to increase respiratory muscle tone and pulmonary
function in stroke patients than combined transcutaneous

electrical nerve stimulation.
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Table 1. General Characteristics of the Subjects (n = 30)
Variable TENS Group (n = 7) Placebo TENS Group (n = 7) Control Group (n = 6) X2 p
Age (Years) 71.57 £ 5.53 68.86 + 4.18 69.67 £ 6.02 726 695
Weight (kg) 66.29 + 10.29 64.86 + 4.18 63.50 + 5.99 476 977
Height (cm) 166.86 + 8.47 165.71 + 8.61 167.17 + 9.15 046 788
Gender (Male/Female) 6/ 1 4/ 1 952 .621
Affected side (Rt/Lt) 3/4 5/2 4/2 1.349 .509
K-MMSE (Score) 2529 + 1.38 2557 + 1.81 2517 £ 1.17 038 .836
Duration (Months) 20.57 + 4.76 2171 + 6.78 20.83 = 7.62 359 981
Mean + standard deviation, *p < .05, Rt : Right, Lt : Left, K-MMSE : Korean mini-mental state examination
Table 2. Differences in Muscle tone between the Three Groups
Pre-test Post-test
Muscle Vari-able Paretic Side  Non-Paretic Side Paretic Side Non-Paretic Side g
TENS group (n = 7)
AEO MT 13.27 £+ 1.60 1426 + 1.53 2366 13.76 = 1.59 14.54 + 1.53 -1.609
LD MT 13.17 £ 2.45 14.50 + 3.39 22366 14.04 = 2.87 14.66 + 3.00 -1.529
Placebo TENS group (n = 7)
AEO MT 1181 + 1.07  12.82 = 1.06 2366 1257 + 1.52 13.80 + 1.29 2384
LD MT 13.66 + 1.30 1477 + 1.45 2366 14.99 + 1.32 1574 + 1.59 2.201"
Control group (n = 6)
AEO MT 1275 £ 1.71 13.60 + 1.78 2.023" 13.03 = 1.46 13.98 + 1.54 22.201"
LD MT 13.85 = 1.37 14.68 + 1.73 -1.992" 1430 = 1.41 15.10 + 1.53 -2.207"

Mean + standard deviation, *p < .05, AEO:Abdominal external oblique muscle LD : Latissimus dorsi muscle, MT : Muscle tone (HZ)

ot Zkol 7k AATHp < .05) (Table 2).
3. M dut B = OH|IE Z2IEE HE}
TENS7} 713 TENST-S Z4 A3 ] alof|A] -2
S, wljup2El 2 AT §o5HA 27153 U p
< 09), SHELA $-01 2ol 7t §%iTp > 05). 3
SE Al 2 2 EE YR Abol= f1ItHp > .05)

(Table 3).

4, BN Mot BN £ 0 7|5 Hat

TENSZ# 7}4 TENSZS %4 A% u]iwof A
FEV1, FVC, PEF7} $-9]814 271819 U(p < .05),
ol A folat 2ol 7k ek > 03). Al 21

FEVIZ} PEFOIA] 913t o7} glglont, FVCo] §e)
3 Ao|7t Lpeht A5 S UAIFE Ak TENS 23}
7t TENS o] thz 21t §-9J51] Z7Fatsickp <

.05) (Table 4).
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Table 3. Changes in Muscle Tone on the Paretic Side Pre- and Post-intervention

TENS Group Placebo TENS Group Control Group )

Variable =7 =1 (n = 6) X Post-hoc
) Pre 13.27 £ 1.60 11.81 + 1.07 12.75 £ 1.71
Al;i‘gz;r;almf;’::lr:al Post 1376 = 1.59 1257 + 1.52 13.03 + 146
tone Mean rank 10.00 12.14 9.17 .899
Z -2.207* -2.197* -734
Pre 13.17 + 2.45 13.66 + 1.30 13.85 + 1.37
Latissimus dorsi Post 14.04 + 2.87 1499 + 1.32 1430 + 1.41
muscle tone Mean rank 9.93 13.50 7.67 3.254
Z -2.375% -2.201* -1.892

Mean + standard deviation, *p < .05

Table 4. Changes in Pulmonary Function Pre- and Post-intervention

Variable TENS Group Placebo TENS Group Control Group XZ Post-hoc
(n=7 n=7 (n=6)
Pre 240 + .50 2,05 + 32 223 + 54
FEV1 Post 252 + 54 2.18 + .26 230 + .54
@ Mean rank 11.64 11.57 7.92 1.641
z -1.992" 2207 -1.590
Pre 2.81 + .56 2.68 + 46 281 + 62
FVC Post 3.04 + 536 293 + 41 285+ 71
@ Mean rank 13.00 12.29 5.50 6.192" 1,2>3
z 2.201" 22366 -734
Pre 264.14 + 77.57 271.00 = 71.38 286.00 = 101.75
PEF Post 33429 + 102.23 311.00 + 74.87 32833 + 83.81
(¥/min) Mean rank 12.64 9.86 8.75 1.528
z 217 2.197° -1.095

Mean + standard deviation, *p < .05, FEVI1 (forced expiratory volume in 1 second), FVC (forced vital capacity), PEF (peak expiratory flow)
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