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Acoustic Characteristics of Patients with Maxillary Complete Dentures

SRR R R
Sok-Min Ko - Byung-nam Hwang

ABSTRACT

Speech intelligibility in patients with complete dentures is an important clinical problem
depending on the material used. The objective of this study was to investigate the speech
of two edentulous subjects fitted with a complete maxillary prosthesis made of two
different palatal materials: chrome-cobalt alloy and acrylic resin.

Three patients with complete dentures in the experiment group and ten people in the
controls groups participated in the experiment. CSL, Visi-Pitch were used to measure
speech characteristics. The test words consisted of a simple vowel /e/, meaningless three
syllabic words containing fricative, affricated and stops sounds, and sustained fricative
sounds /s/ and /[/. The analysis speech parameters were vowel and lateral formants,
VOT, sound durations, sound pressure level and fricative frequency. Data analysis was
conducted by a series of paired T-test. The findings like the following: (1) Vowel formant
one of patients with complete denture is higher than that of the control group (p<0.05),
while lateral formant three of patients with complete denture is lower than that of the
control group (p<0.01). (2) Patients with complete denture produced lower speech
intelligibility with low fricative frequency (/f/) than control group (p<0.0). The speech
intelligibility of patients with metal prosthesis was higher than that of those with resin
prosthesis (p<0.05). (3) Fricative, lateral and stop sound durations of patients with
complete denture were longer than those of the control group (p<0.01 and p<0.05),
respectively. Total sound durations of patients with metal prosthesis were similar to that
of the control group (p<0.05), while those with resin prosthesis had a shorter duration
(p<0.01). This implied that those with metal prosthesis had higher speech intelligibility
than those with resin prosthesis. (4) Patients with complete denture had higher sound
pressure levels /t/ and /c/ than the control group (p<0.01). However, sound pressure levels
for /c/ of patients with metal prosthesis or resin prosthesis was similar to the control
group (p<0.05). (5) Patients with complete denture had higher fundamental frequency than
the control group (p<0.01).

Keywords: Edentulous Patients, Maxillary Complete Dentures, Palatal Coverage
Material, Speech Intelligibility, Acoustics
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Table 1. Subject.

R R e i 2 e HzT
i B 4% d Bodg.
3 60.0£5.3 10 64.6+£7.9

22 ¥44 A4 2Y
Azt 49 WRES $¥HHom AN da ASY A4 A ¥ £Ie E 29
2,

Table 2. Instrument and test word.

AL 3] A B3
94R S Je-/

H4 & ftetettet/

W28 /cecetcet/

n}#&: /sesetset/, /lalallal/

wol: /swli/

923 Je-/

23 nge) B

o B deg

el =)

ot &5 /s-/, -/

0.

CSL

Visi-Pitch

Sona Match

23 74 £8Y B4 W
2.3.1 CSL Model 4200-B
A4 29 8 24 e ged 2o

) 2gel 4
Zo4 EAWS 0-5 Kzl widebandz WE(Fale] mge ¥AE AP U
Formant history® A9j3te] 2 B¢ $9u @& St

2) gl #4
AMERIYY FAF BHBANA B89 HA4e chest 2ol BNsach

7t AL B4
» VOT(Voice Onset Time)
o BE7}%(dB)

o 59 Zol(ms)
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ook Ao B4
o utd& Fut4(Hz)
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e 4% &34 (FL1, FL2, FL3)

2.3.2 Visi-Pitch model 3300
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Table 3. The comparison of vowel formants between control group and patients without
complete dentures.

/e/
subject F1 F2 F3
control group 493+39* 1658+165 27162431
w/o CD. 544157 1699+106 24274315
C.D. ' complete denture * <0.05

2 A

Aot 297 BAel AF &4 BA R Az FeldA A 2 A4SE n@g
&/ B AZgY PR A, & AFAAE sEg ¥ Axg A% BAY 29%
H) wNE FHOE 74§44 53¢ AHoz nusgd

g L obRe/y/sh /9 SUEH WAL T FRsde ohd Fu4 dE
Holut £4 A7 Eleed g9 ol B 9 FEE FPHeE 2P wmsgch
E 4-A, BE 027 2 Aot £947 829 dhag /5 J/F NG Rolth WEF /S
Fopee 294 23 A /8 Fheuct 202 He wob Az 299 93 A5 &L 2
oz WAHUY &/ £ AZeE 2o Aot FAW @AY NEBRT 31 me2 A
Uepda AAF 23 A4 ZolE 6429 ms AA YERtes 27 BAH fe4E AN

Table 4-A. The comparison of fricative /s/ between control group and patients without
complete dentures.

subiect /s/ frq /s/ dur t.dur /s/amp
! (Hz) (ms) (ms) (dB)
control group 1866+379 107.8+189 682.8192.5 41678
w/o CD. 16341247 144.9+12.9" 1325.7+1155° 47.8+7.8
frq: frequency, duriduration, t. dur‘total duration, amp:amplitude * p<0.01

Table 4-B. The comparison of fricative /s/ and /[/ in /swfi/ between control group and
patients without complete dentures.

biect /s/ frq /J/ frq t.dur /f/ amp
s
e (Hz) (Hz) (ms) (dB)
control group 17531625 1787156 483.3+143.9 546+55
w/o C.D. 1469+164 1401+380* 845.6+257.3* 541481
* p<0.01

©ol A 28 /swli/olM daET R AR A 839 s/ R /59 ¥ 54E A
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Fig 1. The comparison of perceptive fricative /s/ and /[/ between the control group(left)

and the patient without complete denture(right).

A% ’é-’;i%ﬂ €% Azt gHE 43¢ F9< FLI, FL2 3 FL32 Jehdri(34-35).
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Table 5. The comparison of lateral formant between control group and patient without
complete denture.

N
subject FL1(Hz) " FL2(Hz) FL3(Hz) t.dur (ms)
con.gr 384+193 1408+112 2505298 374.0£2025
w/o CD. 497+ 13 1554+ 66** 2229+188* 1156.7+298.2*

* p<0.01, ** p<0.05

B3 E (% 6) % A FFLe Zole tRTEY 294 ms ZA Jeges A &9
ol 2534 ms2 AA WvEtuth st2E A A S A=Y HladA A% A §4 A=

2
T UEzTEY 243 dB ¥4 dEwten FAHA FA44E AU

Table 6. The comparison of affricate /c/ between control group and patient without the
complete denture.

/c/
subject VOT (ms) t.dur (ms) famp (dB)
con.gr 63.3+20.9 630.9+60.0 414479
w/o C.D. 727187 884.3+329.4 65.7+10.2*

* p<0.01

A AN 2% A7 e WA ool 2 o) st VOT 23 4
A% 949 ZEZ Husgn ® 7 WERT 2 FF A 839 A5 5% AevIHE
vl grojoh Aa A 2g Al 1 2389 2 A2 $¥Y 2832 A 3 F¥dE BF dE2T

Bt} 242} 55 Hz, 37 Hz 2 16 Hz £/ JeIor Al 1 $8die 3¢ A4 fo4E
QAT A A NzE /9 VOTE TR ozt 8 ms ozt A dehgeod, & A
Aol 187 msZ AA UEhgn FAAA FA4% Atk Fd £33 A 2 SN & o

ZAxe % A {27 dx2FEY 267 dB A dEwen BAHA FA4E g

Table 7. The comparison of the stop consonant /t/ between control group and patient
without the complete denture.

n
subject Fl1 (Hz) F2 (Hz) F3 (Hz) vOT tdur (ms) SPL (dB)
con.gr 459+33 1696+133 2536+145 51116 646.7+85.9 39.919.1

w/o
complete 514+482**  1733+13 25524198 591184 833.7£277.5**  66.6+6.9*

denture

* p<0.01, ** p<0.05
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Table 8. The variation of vowel formants in the patient without complete denture and in
the patients fitted with a metal or resin base complete denture.

Je/
subject F1 F2 F3
w/o C.D. 544157 1699+106 2427+315
metal base C.D. 53127 1690+111 2471+211
resin base C.D. 556141 171690 251497

Table 9. The variation of fricative /s/ in the patient without complete denture and in the
patients fitted with a metal or resin base complete denture.

subject /s/ frq (Hz) /s/ dur (ms) t.dur (ms) famp (dB)
w/o CD. 16341247 14494129 1325.7+1155 47.8+7.8
metal base C.D. 1384528 140.7£62.4 081.5+468.8 44355
resin base C.D. 1652160 138.7+39.3" 1186.0+ 1386 442+ 6.0
* p<0.05

"ol AA BY fwli/olA 32 A R 3R F /B 4/ 99 $u%E S4E ung
Az [E 1009 2o 354 93 3 F /8 FhEE 354 49X 33 A 829 /Y
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A3 F /5/8 FAEE A4 A 23 B @A /8 FAFRG 15 He 2A ey
o i/ Fo4E 377 4Hz WA VFERtTh Aok Belx) AR A % F&4 94X =E A
4 92 2 F vol WA £o Aol MY AW F&A X FF FE 1146 ms 1)
2 824 o3 #% FE 809 ms A YEhdoh 354 94 3F T L A9y 9X &



Aot FoA 23 B2 doje] YA 24 A7 147

F /59 &8 = 44 21 dB R 26 dBE HA vehsth
&4 92 2 AR A A F dole] WREEE // FHEe A FAHI R
el A

Table 10. The variation of fricative /s/ and /f/ in the patient without the complete
denture and in the patients fitted with a metal or resin base complete denture.

N/
subject FL1 FL2 FL3 t.dur (ms)
w/o CD. 497+13 1554166 22291188 1156.7+298.2
metal base C.D. 480+63 1550+154 264475 1465.3+237.4
resin base C.D. 476181 1499.0+86.7' 2459+123 1099.7+£349.7

- p<0.05

AEg Aot 94 A3 A 2 AF ¥ AE5E9 ¥ge (B 113 2o 854 A
2 G o5 A & FL1 g& 17 Hzs} 21 Hz #Aaslg ey FL2 2 FL3:® 247 4 Hz
¢} 55 Hz 2 405 Hz$} 230 Hz 71816tk A& 28 33 AA) &9 "ol F54 94
A3 % & WA Zdol: AR ART 30867 ms AA Uehedt dAY X Fi T
Z2As v aste] 57 ms FA vehio

Table 11. The variation of lateral /I/ in the patient without complete denture and in the
patients fitted with a metal or resin prosthesis.

subject /s/ frq (Hz) /I/ frq (Hz) tdur (ms) /f/ famp (dB)
w/o C.D. 1469+164 1401+380 845.6+257.3 54.1+8.1
metal base C.D. 1431106 747+66 - 731.0£223.5 52.0+8.8
resin base C.D. 1344+107 102447 755.7£107.1 51.5+65
* p<0.05

g A A F BHALY AT Ao wIE ¥ 119 2ok §85F oA 2 @A
oz A& F A& VOTE 77 53mset 30ms ZA vebhgen AA g9 ZHolx
2829 ms$t 3240 msZ ZAA YeElwt SES AMA £4 2= Wste FE&4 oX

AR A g4 AEEG 204 dB 24T TAAH] AR AR+ BA) HIG
% F3 Fol= 26 dB Z4dtd & Aot AT FAHY FAHE (AN

& oA 2 I X A F AA &9 Ao] & A A=e 4G FAHA &
A(-22 EADo] Ue Aoz vehdrh
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Table 12. The variation of /c/ in the patient without complete denture and in the patients
fitted with a metal or resin base complete denture.

/c/
subject VOT (ms) t.dur (ms) SPL (dB)
w/o C.D. 727187 884.3+329.4 65.7+10.2
metal prosthesis 78.0£19.1 1167.2+109.1 - 453£24" - -
resin prosthesis 75.7£18.0 1208.3+215.8 63.1+9.7

* p<0.05, - p<0.01, - -p<0.05

AAL Aot F94 3% A -5 A4Sy AF 84 A [F 13]% 20 A48 o
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Hz Zastgch Al 3 €8s 244 o2 33 ¥ 102 Hz gasidodt d44 oA 23
Fole 4 Hz2 2 Aok U Aot 4K AF A Az A/ FEA oA 2 AWy
93 B2 F VOTS wste 244 o2 2% A 63 ms Rastdod Ay oA 23
FolE 521 ms Z7HSATH & WA dolel Wk F&A 94 Fol: 3283 ms2 A 3
Hegont A4 9X 33 Tt 79 ms2 A AUt 244 9% 32 F %
9 #EE B3 WET 10 dB A9 2A UEhkeu @4 91X 2% Fol: 95 dB ¥
Jeba B4 #94E 30

F&4 oA 2 AV 94X 2R F &4 eiviee vy & WA Dol
o140l AT,

'y

TAHLY

Table 13. The variation of /t/ in the patient without complete denture and in the patients
fitted with a metal or resin base complete denture.

7
3 A< Fl (Hz) F2 (Hz) F3 (Hz) VOT tdur (ms)  SPL (dB)
w/o CD. 515+48 1733+13  2552+198 59.0+184 833.7+2775 66.6+69

metal base C.D. 442463 172080 2450+90  52.7+106 162.0:£170.0- 65683
resin base CD.  483:39 178322 25561256 93.7+416 913.0+2655 57.1+11.6*

* p<0.05, - p<0.01

32 VP #4 A3
321 B2E R Aok 93 33 A 82 A% S99 w2
Bot FA A% @A) T Tz WYoz WS do] JRE Aste Y &
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Aot #1333 2R dole) SYAH 54 AT 149
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Aot &3 A3 A Diadocokinetic rates HZ TR %zt @A YE gl

Table 14. The comparison of speech analysis parameters between control group and
patients without complete denture.

subject avrFo Forange avr.dB Range  Shimmer RAP Diadoko
con.gr 14726 304+223 705 237 0.8+0.3 08+04 102%23
w/o denture 115x16* 2514310 661 18+2.8 06%0.1 0.5£0.1 9721

* p<0.01
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Table 15. The comparison of speech analysis parameters without complete denture.

subject avrFo Forange avrdB Range Shimmer RAP  Diadoko

w/o CD. 11516 251310  66+1 1828 0601 05#0.1 9.7+21
metal base C.D. 112£17 87+2 66+1 162 07¢0.1 05%0.1 10715
resin base CD. 116x16  73%11 67+1 1821 1107 0502 10.0£1.0
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41 SG AAMY ] 4% Az §49 54

T W 4z R AzF 483 4ot REEY FEE 739 g R Vel 4%
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Fig 2. The comparison of the duration of fricative /s/ between control
group and patient without complete denture.

B A &4 dUAe FEE &4 ZEE FAoE BASQT. Aot 29X FF A
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A& Byslels A, B F59 a0 9% FF 289 7o) ojgy Az
= EMG 4¥2 B4 FRacr & sAlolch

B

N

Bw/o dent
control

/swshi/ Y
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Fig 3. The duration of total duration of test words between control group
and patient with complete denture.
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control
B w/o dent

Fig 4. The comparison of sound pressure level in the affricated and the stop consonants.
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A7 g4 HeYn)E o) Hole] Wy oge] 2AERIY A vhRE /5/2T [/ B
e AFRFRZRE 1 Fosdel o277k Fol FAH, 8RN/ BE A
F74 F2 W gl o) FoiXA B3 Yol FAHC] FAX A F vhd el AM &
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Fig 5. The comparison of the duration of fricative /s/ with and without the
complete dentures.
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Fig 6. The comparison of the Sound pressure level of the affricated /c/ with and
without the complete dentures.
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