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The effect of the Modified Voiced Lip Trill (MVoLT) training on vocal changes of musical
theater students
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Abstract

The Modified Voiced Lip Trill (MVoLT) training is a variant of voiced lip-till training characterized by increased
loudness, lowered laryngeal position, and lip contact facilitated with fingers. The purpose of the current study was to assess
the effect of the MVOLT training program on vocal changes of musical singing theater students. A total of 32 musical
theater students (17 males and 15 females, age ranging from 18 to 29) participated in the study. For about three months,
each participant was tutored using a systematic program focussing on the MVoLT training, accompanied by certain
facilitating strategies. Pre- & post-training multi-dimensional vocal characteristics were assesed and compared. Results
showed that cepstral peak prominence during vowel phonation increased after training, while its standard deviation and
Cepstral Spectral Index of Dysphonia decreased. When an aerodynamic assessment was performed, maximum phonation
time, subglottal pressure, mean airflow rate increased, while electroglottographic measures did not change. In addition,
decreased psychometric measures, higher maximum pitch, and increased vocal range were noted after training. In
conclusion, the MVoLT was proven to have a potential as an effective and safe training method for musical theater
singing.

Keywords: Modified Voiced Lip Trill (MVoLT), semi-occluded vocal tract exercise, musical theater singing, voice, voice
assessment
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Table 1. Comparison of acoustic measures in vowel and speech phonation
before and after Modified Voiced Lip Trill training (MVoLT)

Before After

Parameters iY; D iY; D t-value
Jitt (%) 0.962 0.727 0.668 | 0.455 1.858
Shim (%) 4315 1.671 3.328 | 0.878 3.006
NHR 0.133 0.018 0.128 | 0.014 1.324

CPP (dB) 9.335 2.997 11.378 | 2.573 | —-3.880™"

X oCPP(dB) | 1.395 1.154 0.728 | 0.387 3.569™
w [ SR(dB) | 34.598 5292 | 35.028 | 4.800 | -0.607
? oSR(dB) 1.574 0.398 1.543 0471 0.329

CSID 16.032 | 18.489 5.943 | 15.065 3.493™
g | CPP(dB) 6.450 1.016 6.900 | 0.994 | —2.799
p | oCPP(dB) | 3.895 0.332 3.949 | 0.457 | -0.747
Z SR(dB) | 33.260 2.857 | 33.665| 2.851 | -1.127
¢ | oSR(dB) 9.809 1.053 9.856 | 0.841 | —0.254
h CSID —6.822 9.502 | -10.760 | 9.521 2.353

Jitt, Jitter%; Shim, Shimmer%; NHR, Noise-to-harmonic ratio; CPP,
cepstral peak prominence; SR, L/H spectral ratio; CSID, Cepstral Spectral

Index of Dysphonia; ** p<.003, ™ p<.001
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Figure 2. Comparison of acoustic measures in vowel phonation before and
after Modified Voiced Lip Trill training (MVoLT)
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Figure 4. Comparison of Cepstral Spectral Index of Dysphonia before and

after Modified Voiced Lip Trill training (MVoLT)
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Table 2. Comparison of electroglottographic measures in vowel and speech
production before and after Modified Voiced Lip Trill training (MVoLT)

Parameters Before After t-value
M SD M SD

y | Pitch(Hz) | 160.957 | 62.070 | 165.098 | 58.618 | -2.103
‘?V oPitch(Hz) 2.465 5.159 1.297 0.385 1.328
e CQ(%) 44.350 4.952 | 45.710 3.739 | -1.765
! aCQ(%) 1.621 1.202 1.387 0.542 1.167
S | Pitch(Hz) | 168.091 | 55.055 | 170.099 | 52.160 | —1.247
E oPitch(Hz) | 28.777 | 10.182 | 29.611 9.838 | —0.944
g CQ(%) 44.048 2.779 | 44.909 2.689 | -3.166
h | 6CQ(%) 5.095 1.019 5.107 1.016 | -0.101

CQ, closed quotient.
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MPAP, MFPHO7} 2] 1A S-7}8F3i Tt
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Table 3. Comparison of aerodynamic measures before and after Modified
Voiced Lip Trill training (MVoLT)

Before After
Parameters t-value
M SD M SD
EV (Liters) 2405 | 1.453 2.747 | 1.218 -1.682
MPT (Sec) 13.834 | 6.486 | 18.507 | 8.132 | 4.337***
MPAP (cmH20) 6.773 | 1.870 8.309 | 2.297 |—4.490***
MFPHO (Lit/Sec) | 0.122 | 0.110 0.195 | 0.101 |-5.315%%*

EV, expiratory volume; MPT, maximum phonation time; MPAP, mean

peak air pressure; MFPHO, mean airflow during voicing; ™ p<.001
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Figure 5. Comparison of aerodynamic measures before and after Modified

Voiced Lip Trill training (MVoLT)

ok

¢ .
MFPHO (Lit/Sec)

EE=EE eI

p<.001

¥4 3L Y EY FTHA AT F90 SAHA v
Table 4. Comparison of pitch range measures before and after Modified
Voiced Lip Trill training (MVoLT)

Before After
Parameters " D " D t-value
Maximum (Hz) | 814.554 | 196.483 | 965.368 | 181.571 | —5.309™"
Minimum (Hz) | 123.112| 42.503 | 125.189 | 42.414 | —0.949
Range (Hz) | 691.442 | 166.072 | 840.179 | 164.137 | -5.148"""
Range(Semitone)| 33.250 | 3.959| 36.063| 5.041|—4.040""
* p<.001
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Figure 6. Comparison of electroglottographic measures of closed quotient
before and after Modified Voiced Lip Trill training (MVoLT)
™" p<.001
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Table 5. Comparison of electroglottographic measures in vowel and speech
production before and after Modified Voiced Lip Trill training (MVoLT)

Parameters Beforg aifio t-value
M SD M SD
k L_TTL 11.188 8.252 4.844 4959 | 6.506™"
v F 3750 | 3203 | 1125 | 1.581 | 5458
I;I P 5.656 4.590 3.031 3.469 | 5.213™
E 1.781 3.045 0.688 1.378 | 2.884
TTL 16.188 | 11.017 9.063 9312 | 6.122™
\F’ Tired 7.656 6.622 3.063 3.501 | 4.993"
1 | Phys 3.188 3.187 1.500 | 2.806 | 4.959™
Rest 5.344 3704 | 4500 | 4227 | 1.991
TTL 15.813 | 17.772 7.938 9.880 | 4.514™
ALS 6.344 6.837 2.844 3.629 | 4.709™
K | PRS 2969 | 4.582 1313 2.147 | 2.693
X Subl 1.094 1.254 0.500 0.762 | 4.013™
P | Sub2 3313 5.239 1.969 3412 | 2.858
P | sub3 5.094 7.032 1.750 3.132 | 3.858™
Sub4 0.906 1.510 0.438 0.878 | 2.462
Sub5 5.406 8.991 3.281 5.050 | 2.310
K-SVHITTL | 47.125 | 27.144 | 25375 | 20.003 | 8377

K-VHI, Korean-Voice Handicap Index, VFI, Vocal Fatigue Index;
K-VAPP, Korean version of the Voice Activity and Participation Profile;
K-SVHI, Korean version of the Singing Voice Handicap Index; TTL,
total score; F, functional; P, physical; E, emotional; Tired, tiredness of
voice; Phys, physical discomfort; Rest, improvement of symptoms
with rest; ALS, activity limitation score; PRS, participation restriction
score; Subl-5; subscale scores of the subsections 1-5; * p<.003; -
p<.001
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Figure 7. Comparison of the Voice Handicap Index scores before and after
Modified Voiced Lip Trill training (MVoLT)
™ p<.001
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Figure 8. Comparison of the Vocal Fatigue Index scores before and after
Modified Voiced Lip Trill training (MVoLT)
™ p<.001
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Figure 9. Comparison of the Voice Activity and Participation Profile and
the Singing — Voice Handicap Index scores before and after Modified
Voiced Lip Trill training (MVoLT)
ALS, activity limitation score; PRS, participation restriction score; -
p<001
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Figure 10. Comparison of the Voice Activity and Participation Profile
subscale scores before and after Modified Voiced Lip Trill training (MVoLT)
™ p<.003; " p<.001
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Table 6. Comparison of auditory-perceptual ratings before and after
Modified Voiced Lip Trill training (MVoLT)

Parameters

Before

After

M

SD M

SD

t-value

Grade

0.734

0.401 0.578

0.339

2.552

Rough

0.594

0.448 0.469

0.380

2.104

Breathy

0.484

0.323 0.453

0.345

0.528

Asthenic

0.000

0.000 0.000

0.000

Strained

0.578

0.314 0.438

0.305

2.738
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