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Phonatory Caracteristics of Vwels and Resonant Consonants
using the Electroglottography

Seong-Hee Choi, MD, Do-Hyun Nam, MD, Jae-Yol Lim, MD,
Sung Eun Lim, MD and Hong-Shik Choi, MD

Department of Otorhinolaryngology, The Institute of Logopedics & Phoniatrics, Yonsei University College of Medicine,

Seoul, Korea

Background and Objectives : Vowels and resonant consonants including nasals and liquid are produced with vocal folds
vibration have been used for voice therapy of hyperadduction patients. This study was conducted to investigate phonatory
characteristics of vowels and resonant consonants through the EGG measures from Lx. Speech Studio (Laryngograph Ltd, UK) .

Materials and Method : 7 male adults produced sustained vowel /a/, /i/, i/, nasals /m/, /n/. /mfand liquid /I/ and read the
sentences (1nasals-liquid sentence, 1 non-nasals-liquid sentence) and tongue-tip trill and humming. Fx (Hz), Qx (%) were
obtained of vowels, nasals, liquid and each of the posterior vowel /a/ of /ma/, /na/, /la/, /ha/ with same F0 (around F#165Hz) and
amplitude (75+5dB) . And also DFx (Hz) , DQx (%), CFx (%) and CAx (%) were obtained from reading two kinds of sentences.

Results : Qx(%) was the highest in /w/ of vowels, and nasal/n/ of the resonant consonants and nasals-liquid sentence was
higher Qx than non-nasals-liquid sentence but significant differences were not found. Qx (%) of the posterior vowel /a/ of nasal
consonants/n/ was higher than in the isolated vowel/a/ and other posterior vowel of resonant consonants and fricatives /h/.
Regularity or periodicity and higher Qx were observed in the nasals-liquid sentence than non-nasals-liquid sentence in graphs of
QxFx & CFx produced by Quantitative analysis. In the nasalance score, /u/vowel was significant higher among the vowels and
I/ liquid was significant lower among the resonant consonants and nasals-liquid sentence is higher than non-nasals -liquid

sentence. CQ (%) was not significantly correlated with nasalance (%) .
Conclusion : These findings might signify resonant phonation was not correlated with nasalance.

KEY WORDS : Vowels - Resonant consonants - CQ * Nasalance.
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Fig. 1. Waveform (upper) & EGG (lower) of

ol 1ot i /al, 1uf, fil vowel,

Table 1. Closed Quotients of vowels with same FO(around#F) and amplitude

N /al i v/
cQ FO ca FO ca FO
1 54.31 163 51.26 165 57.35 166
2 64.96 161 62.74 165 66.26 167
3 57.24 163 60.76 161 62.42 161
4 50.36 164 54.09 165 54.81 164
5 41.66 165 43.93 166 43.83 166
6 60.14 161 58.77 168 65.15 165
7 52.27 166 52.30 168 53.43 167
Mean 54.42 163 54.84 165 57.61 165
SD 7.48 1.89 6.48 237 7.85 212

| Fig. 2. Waveform (upper) and EGG (lower)
of nasal /n/, /m/, /n/ and liquid/l/ conso-
nants.

Table 2. Closed Quotients of nasals and liquid with same FO(around#F) and amplitude

N mn/ /m/ o/ I
ca FO ca FO ca FO ca FO
1 57.93 175 57.93 174 57.14 175 52.38 174
2 62.88 164 62.54 163 62.09 163 62.09 163
3 65.50 163 65.07 162 60.42 161 60.42 160
4 56.35 163 51.93 163 51.79 163 51.79 161
5 48.41 171 50.51 170 42.63 171 42.63 170
6 62.54 174 62.35 174 61.32 174 61.32 172
7 54.21 175 54.40 176 52,79 172 52.38 172
Mean 58.26 169 57.81 168 56.45 168 54.71 167
SD 5.91 5.74 5.70 6.06 6.96 5.88 7.02 5.88

B2 HIE/W/2 58.26% % 7V 341, BIS/m/E 57.81%, 3. HiZ% &5, O3/ 5/9 FR20| W% N2Fmeot 4

H]5/0/& 55.45%, f=/2/2) JWF 52 54.71%% H) GHEE
SHRU gk} BAF o7 {3t 2ol THp>.05) Hl/v/, /1/2] R S/ol ] MBSt 742t 157Hz,
(Fig. 2) (Table 2). 154Hz8331, 8-8/=/9) S8g.2/0}/9] 7| =xle~= |55Hz
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Jma/

fla/

/ha/

Fig. 3. Wide-band spectrogram (upper)
and Qx tract(lower) of /na/, /ma/, /la/,

/ha/.
Table 3. Closed Quotients of nasals and liquid with same FO(around# F) and amplitude
N /na/ /ma/ fla/ /ha/
ca . FO cQ FO ca FO ca FO
1 53.19 157 52.00 146 52.00 146 39.22 181
2 65.20 146 67.08 146 66.35 143 62.20 157
3 64.32 148 61.74 158 4618 162 50.26 162
4 5242 156 50.91 149 50.90 150 46.63 156
5 51.41 152 4298 152 49.67 157 39.75 176
6 56.58 169 62.42 157 60.69 160 58.29 172
7 53.38 169 52.87 169 5293 167 53.38 172
Mean 56.64 157 55.71 154 54.10 155 49.96 168
SD 5.77 9.26 8.34 8.23 697 8.87 8.77 9.71
2 H]L-0] Zan e 7| EFare SAFEIITh Table 4. Closed Quotients of frill and humming
R, vRE/ /9] FYRE/0Y Y 71T 168Hz N ril Humming
N ce FO ce FO
Hl€o 8.0 Lol y|HFE 1=0
2 vjgoly Tr-«l f Y2&0] 7|EFarro #3h ] 05T 7 " 7
vl3/u/, /a/2] FYRE/oYe] FEEFHES 7 56.64%, 5 _ _ 6711 166
55.71% %1, F5/2/8 FYES/o1] ARAFES 3 -~ - 6556 166
54.10%2, B149) FRRLE ol Rt} 1, 59 a - - 55.11 104
FHR /ol ol et Al ekt C e oSO
. o 6 54, 62.59 68
glzke /5 /0 Mo /ol/o] AAFTE 0
]’an/b‘/-’] g/ ]’//‘ YRS ES 49.9§%E, 7 47.68 183 53.87 163
/ot vlgoht RS-0 FRS/ol Bt weith(Fig. 3) Mean 4857 169 57.74 167
(Table 3). sD 459 14.47 7.74 3.64
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Table 5. Nasalance scores of vowels in normal males (%)

N /al fi/ fuf
1 20.99 22.30 2.46
2 21.48 24,51 9.20
3 17.21 29.84 542
4 16.97 33.64 6.99
5 6.99 17.21 9.45
6 38.88 61.32 16.99
7 21.30 24.64 9.37
Mean 20.55 30.49 8.55*
SD 9.53 14.57 8.34
* : p<.0b
Table 6. Nasalance scores of resonant consonants in normail
males (%)
N 8 syllable 8 syllable 8 syllable
/na/ /ma/ Jla/
1 33.60 34,95 12.72
2 37.20 33.52 2.48
3 32.27 38.50 3.73
4 32.20 33.08 2.51
5 36.71 38.33 3.73
6 64.59 57.47 37.64
7 32.57 33.71 4.68
Mean 38.45 38.51 9.64*
SD 11.71 8.66 12.85
*: p<.05

Table 7. Closed Quotients and nasalance of nasals - liquid

sentence and non-nasals - liquid sentence

Nasals - iquid Non- nasals - liquid
N CQ(%) Nasalance(®%) CQ(%) Nasalance (%)
1 52.50 32.98 51.50 519
2 62.50 4354 58.50 6.41
3 63.50 38.08 60.50 5.49
4 51.50 43.49 52.50 6.47
5 46.50 38.91 4650 552
6 58.50 58.01 57.50 24.41
7 51.50 33.16 51.50 6.29
Mean 55.21 41.17 54.07 8.54"
SD 6.37 8.57 493 7.02

Table 8. Spearman correlation between nasalance scores and

cQ
Spearman
Correlation pvolue
Ca-nasalance 68 .079
* . p<.05
-

8ha Ealo] uwhbr] e (sonorants)
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