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Effects of breathing training in melodic intonation therapy on
articulation intelligibility of aphasics: pilot study
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ABSTRACT: The present study was to test if breathing training in melodic intonation therapy (MIT) ameliorated
the articulation intelligibility of Broca’s aphasics or not. The experimental group did breathing training (2 stages)
that preceded the MIT. In order to evaluate the efficacy of the MIT intervention, the VOT (Voice Onset Time),
the TD (Total Delay), the voice sound intensity and the expiratory volume of the subjects, closely associated with
articulation intelligibility were measured before and after the intervention. It was shown that, in the experimental
group after the MIT intervention, the VOT and TD were increased on bilabial/p/, alveolar consonant /t/, and soft
palatal /k/(p < 0.05), but no significant differences were found on affricate /c/ and fricative /s/(p > 0.05). In the
control group, no significant increases in the VOT and TD were observed on all articulation points(p > 0.05). The
voice sound intensity which influences the verbal articulation increased in the experimental group after the
intervention (p < 0.05), whereas no significant changes were observed in the control group. In conclusion, the
breathing training in the MIT was found to result in improving the articulation intelligibility of Broca’s aphasiacs.
Keywords: Broca’s aphasia, Breathing training, Melodic Intonation therapy, Articulation intelligibility, Voice Onset
Time (VOT), Total Delay (TD), Voice intensity, Expiratory volume
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S I Level I
L te_lge . (To breathing and phonation union)
(Stablllzatllor} respiratory 1. To hear the humming song
. trglmng) 2. Beating to the rhythm song
1. To maintain a comfortable 3. To modeling the lyrics
position
2. Conscious breathing j
3. Muscle relaxation Level I
4. Removing the oral and (United by a vocal and breathing singing
nasal breathing svllables)

5.Thoracic and abdominal
breathing to cross

Stage II
(Verbal breathing training)
1. Increasethe intake
capacity training
2. Expiratory extended
training
3. Maintain regular
expiratory training
Panting exercise
Intonation to induce
breathing training
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. Lyrics modeling
.Read the lyrics to tapping together
. To answer guestions

Level 1
(To return to the language prosody)

1. Read along with rhyvthm
2. To answer questions

3.

4. Naming

Level IV (Naming)

Speaking to the time difference

. Concept and structure of the proposed melodic intonation therapy including breathing training.
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Table 1. Breathing training program.
Stage Goal Methods and activities
R ggsﬁfgam comfortable One takes a comfortable position, feeling the support by each part of the body
2. To feel breathing One tries to be aware of an ordered & natural breathing pattern
3. To relax muscles One feels the relaxed state of muscles, being conscious of a breathing pattern
I Stable 1. Inhale through nose and exhale through nose
respiratory |4 To train breathing through| 2. Inhale through mouth and exhale through mouth
training mouse and nose 3. Inhaled through nose and exhale through mouth
4. Inhale through mouth and exhale through nose
1. Training chest breathing
5. To train chest and abdominal| ~ One touches chest or ties a belt around chest so as to see the movements of rib cage.
breathing 2. Abdominal breathing: one breathes, touching abdomen or inserting a balloon between

desk and abdomen.

o =

1. To increase inspiratory capacity

. One makes use of a balloon and an elephant flute to see increase in inspiratory volume
. One inhales along with auditory stimulation such as musical scales progress with a

percussion instrument
3. copying hiccup, yawning, playing harmonica

2. To extend exhaled breathing
II Verbal

1. Coping a deep breath
2. Excise with blowing- blowing candles, kachyu blowing, playing harmonica, etc

breathing |3. To maintain a constant exhaled| One inhales with breathing muscles as much as possible and then holds his breath for a
training breath moment, After that one breathes out slowly, sounding “sss” or “fff”.

One has his hand located in the upper abdomen below the ribs, and opens his mouth to
4. To excise breath with gasps | put out his tongue with gasps as a dog does. Under this condition, one repeats expansion
and contraction of the abdominal muscles alternately.

5. To Breath helps the articulation
training

Kachyu blow to keep the intake of breath and repeat the speaking kachyu.

AL AN 2 ofsiste] R 4 US55 A
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W 2= 6, A 29o|Qdch Wy ¢IelL 2k
w2 4T, w74 875, Sl W e 2ol
W 5 A3 A7k whel 3 o] el 5 o] ko

W o) 7, 59 o)A 7ol ik, 3] @A 417
a}2) A9k H 2kt o) of sl #AI7E AL A
of . 37} U7k Qo] Ao AT X 2 F WA L
Ao &2 AgHgitH(Table 2).

-
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Table 2. Characteristics of the subjects.

Experimental | Control
Classification group group
(n=28) (n=06)
Sex Male 6 4
Female 2 2
Aphasia Mild 2
severity Moderate 2
Severe 4
Aphasiatype | Broca’s aphasia 8
Pathogenesis Lt. BGICH, 5 ’
Lt. MCA infarct
Lt.MCA infarction 4 3
Traumatic brain ) |
injury
Onset days Within 3 years 6
Over 5 years 2
2.3 &= A4
B AT Age] 27 gl Solgt 143
Ba7t dojS st e g, gxEo] o 7}
5k A 7ol whet A7 28 TE) T T (67 0.2
9|2 AT AR T AR AR 5F F
AL TS MIT Z2 03], ) 272 84 2
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Fig. 2. Computerized speech lab (Model 4300-B, Kay
Elemetrics, 1999, U.S.A.).
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7191 TD(Total Delay). VOT 2 TD = 2}-8-0] 273 ]
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Fig. 3. An example of the measurement parameters
(sound intensity, VOT and TD) for a measured plosive
sound.
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A50) Bt T\ ol AV, A $7H
T 3} 4t 181.5 mlof| A 182.8 ml= -F-2J%H HA
37t gllen, Aol A= Bat 176.75 mlof A
234,00 ml& 57.2 % AH5et 2102 UERdthp <
0.05).

Table 3. Changes (%) in the expiratory volume and
the p values before and after intervention of the
experimental and control groups.

control group (n=6) | experimental group (n = 8)

Mean Mean p
%) sd p %) sd p

0.6 2.7 0.49 36.6 31.0 0.00 |0.00

350 Ubefore
= 300 B after
£
~ 250
£
3 200
o
> 150
>
1
2 100
8
g 50
X
i

0
Control group Experimental group

Intervention

Fig. 4. Changes in expiratory volume after intervention
of the control and experimental groups.
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Table 4. Changes (%) in the voice sound intensity
and the p values before and after intervention of the
experimental and control groups.

control group (n=6) |experimental group (n = 8)

mean mean o p
(%) (%) p

-0.2 1.5 0.14 13.3 34.7 0.00 | 0.02

sd p

80 Ubefore
70 - B after

60
50
40
30
20

Sound intensity (dB)

Control group Experimental group
Intervention

Fig. 5. Changes in the voice sound intensity (dB) after
intervention of the control and experimental groups.
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S Mann-Whitney 71 7g Z 2H(Table 5) F<=2/p/, A1
S, AT/, TS/, nFERS /s 0] HE 2
o 4] VOT2} TDE] gke] 2to] 7} glis A o & Yebyt
T}H(p>0.12). o] 2| gk Arh= F2H9| 2 uf g ot &= et
7rol ZAA FAA S SR

A3t 56.5 ms(p = 0.01)= ZH2F A A2 -
o8t Zol7t Z71atATHp < 0.05). THkS/c/i= AL
27t 48.2 msol| A AR 7F 47.8 ms(p=0.67)=, 1}
L5/ AP 1t 71.1 msol| A AL 4 74.7ms(p=
0.16)2 2] gt x}o] 5 K.o| 2] oFtTh(p>0.05). RHH
o 2o A= e S APt 38.1 msof| A AL
S 33.2ms =, AN k-2 AP T < 40.1 mso]]
A AL ot 38.5 ms= 2] 5HA| Aol 7t ghAskel Tt
(p <0.05). A 2SS AT 37.4 msol| A AL
352 ms 2, THEHS /2 AFA B3 42.2 msol| A] AR
ot 41.8 ms =, TS5/ AL S of 80.7 msof| A AT
T 773 ms 2 AR AR 2] g o] 7F ol Tk (p
>0.05, Fig. 63=2).
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Table 5. Nonparametric statistical test in the VOT (in ms) & TD (in ms) before and after the MIT intervention of

the experimental and control groups.

control group experimental group cont. vs exp.
pre post . pre post . p value™
p value p value

mean sd mean sd mean sd mean sd pre post
p | 381 6.57 332 7.8 0.03" 36.2 8.9 53.1 12.6 0.01% | 0.80 0.01%
t 374 11.7 352 7.2 0.75 442 83 54.7 13.6 0.04% | 0.19 0.01%
ng k| 400 | 147 | 385 | 146 | 003 | 516 | 87 | 565 | 81 | 0.01¥ | 012 | 0042
c 422 10.2 41.8 9.5 0.60 48.2 112 47.8 14.7 0.67 0.52 0.61

80.7 21.9 713 18.0 0.12 71.1 21.2 74.7 15.8 0.16 0.30 0.80
p | 6242 | 1029 | 6373 73.9 0.75 6273 | 1064 | 818.2 | 100.0 | 0.01% 1.00 0.01%
t | 606.1 | 1983 | 614.7 | 113.1 0.92 6455 | 123.7 | 821.1 | 163.8 | 0.02% | 0.61 0.03%
(22) k | 655.1 | 104.1 | 6403 98.9 0.04" | 685.6 57.4 771.9 71.5 0.03% | 0.52 0.01%
c | 6566 | 166.6 | 641.4 89.9 0.92 661.1 1329 | 670.7 | 143.9 0.33 0.70 0.90

s | 812.0 | 1432 | 753.1 187.6 0.25 795.6 | 145.6 | 809.6 | 161.9 0.78 1.00 0.70

% p <0.05: Positive changes.

i p <0.05: Negative changes.

" Wilcoxon matched pairs signedranks test.
™ Mann-Whitney test.
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120 4
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Control group o After

11
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(b)

Fig. 6. Changes in the VOT (in ms) before and after
the MIT intervention: (a) experimental group and (b)
control group.
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