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Abstract The purpose of this study was to look into changes in voice using acoustic analysis during the
process of neuromuscular electircal stimulation targeting dysphagia treatment. Fifteen man with dysphagia caused
by stroke was treated neuromuscular electrical stimulation for two months and intensity of voice, Fo, litter,
Shimmer, NNE were measured. The results of this study that improvement in functions of dysphagia and lJitter,
Shimmer were stabilized. But there was not significantly changes of Fo. NNE was improved after the
intervention, but still showed abnormal levels. This result suggests a possibility of effects that Neuromuscular
electrical stimulation has on stabilization of Jitter, Shimmer and intensity of voice.
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[Fig. 1] An acoustic analysis of the /e/ space
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[Table 1]
1 Material does not enter airway

Material enters the airway, remains above the vocal folds,

Penetration-Aspiration Scale

2 and is ejected from the airway.

3 Material enters the airway, remains above the vocal folds,
and is not ejected from the airway.

4 Material enters the airway, contacts the vocal folds, and is
ejected from the airway.

5 Material enters the airway, contacts the vocal folds, and is
not ejected from the airway.

6 Material enters the ariway, passes below the vocal folds, and
is ejected into the larynx or out of the airway.

7 Material enters the airway, passes below the vocal folds,
and is not ejected from the trachea despite effort.

3 Material enters the airway, passes below the vocal folds, and
no effort is made to eject.

Source: Rosenbek et al., A Penetration-Aspiration Scale,

Dysphagia, Vol. 11, pp. 93-98, 1996.
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Variables Range mean*=SD p*
Age 53~68 61.5+5.2 0.891
Years of education 8~16 11.3+2.8 0.269
POT(month)' 3~6 4.1+1.1 0189
MMSEK’ 20~26 228+19 0969
PAS’ 7~5 6.1:0.6  0.100
Fo (Hz) 115~143 130£9.0 0.957
Intensity (dB) 36.5~48.3 41.813.6 0.875
Jitter (%) 04~15 1.10.3 0.931
Shimmer (%) 1.8~49 3.4+0.9 0.910
NNE (%) -10.8~-0.5 -5.7+3.3 0.856
* one-sample Kolmogorov-Smirnov test
' POT: Post onset time
? MMSE-K: Mini-Mental State Examination. Ranges
from O to 30. A score of 23 or lower
indicates cognitive impairment.
* PAS: Penetration-Aspiration Scale. Ranges from 1
to 8, with higher scores indicating more
severe dysphagia.
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[Table 2] Baseline characteristics of subjects

[Z 3] NMES|| @& 4] 75 ¥3t
[Table 3] Results of Penetratlon-Asplration Scale

after NMES1

Case pretreatment posttreatment p*
1 6 4
2 6 4
3 6 5
4 6 5
5 5 4
6 5 4
7 6 5
8 6 6 <0.001
9 7 5
10 7 5
11 6 5
12 7 6
13 7 6
14 6 5
15 6 6

* paired t-test

' NMES: Neuromuscular electrical stimulation
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(p<0.01). Jitter= 7]ZA1 7|7+ Hat 1.1 dB(%)oA]
27|17kl = Hat 0.5 dB(%)E  7FAsHe|(p<0.01), Dr.
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Weoll =ehatgict. Shimmer:s 7|24 7]7He] Hdt 3.4
dB()ellA -A717telle B 2.5 dB(%)E
(p<0.01), Dr. speechol] AAE]o] Qli= A4 JA] 7|2
3.0 dB(%)olHjell ZEstsitt NNE& 7|24 7]7He] %
o+ -5.7 dB(%)olA FAZIZtelE Hdt 6.7 dB(%)E
A= A TH(p<0.05), FHISA7|AFA|E o] Fof| = Dr.
speecho]| AJA|E]o] Q= A} 2] 71521 -10.0 dB(%)

oldell mAA e

[E 4] NMESo] u}2 &40 oakska] Zat
[Table 4] Results of acoustic evaluations after NMES'

2

Parameter pretreatment posttreatment t
Fo (Hz) 130.8+9.0 131.8£108  -0.51
Intensity (dB) 41.843.6 445433 412"
Jitter (%) 1.130.3 0.540.2 6.88"
Shimmer (%) 34%1.0 2.5%0.6 3.69"
NNE (%) 57433 6.742.3 268"
' NMES: Neuromuscular electrical stimulation
2 .

paired t-test
* p<0.05, ** p<0.01
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