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Aerodynamic Characteristics of Subglottal Pressure
Across Aging and Speech Task Types
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Purpose: Subglottal air pressure is a primary aerodynamic driving force for vocal fold
vibration and a key determinant of vocal intensity and quality. However, age-related
changes in subglottal pressure during natural speech remain insufficiently documented,
and conventional nonsense word tasks may overestimate habitual vocal function. This
study aimed to compare task-related differences in subglottal pressure and to examine
age-related characteristics during sentence level speech.

Methods: Twenty healthy older adults aged 65 years or older and 20 healthy young adults
aged 20 to 39 years participated. Subglottal pressure was indirectly estimated using the
Aerophone II during a nonsense word task “ipipi” and a sentence reading task “Namu e ip i
pinda.” Peak air pressure and mean air pressure were extracted. Paired ¢-tests examined
task effects and independent t tests examined group differences.

Results: In both groups, sentence reading produced significantly lower peak and mean air
pressure values than nonsense word production, indicating reduced vocal effort and
greater ecological validity. During sentence reading, older adults showed significantly
lower subglottal pressure than young adults, whereas group differences were attenuated
during the nonsense word task, suggesting compensatory overexertion under artificial
conditions.

Conclusions: Sentence reading provides a more accurate representation of habitual
subglottal pressure than nonsense word tasks. Age-related reductions in sentence level
subglottal pressure reflect diminished respiratory support and aerodynamic efficiency in
older adults. Clinical voice assessment and intervention for aging populations should
incorporate sentence based aerodynamic measures and prioritize respiratory pressure
enhancement in routine clinical practice.

Keywords : Subglottal air pressure, aging voice, aerodynamic assessment, sentence reading

. M2

942 Qo] BRI 4EskT AHA9] 7T JAKE M=
7 5gAolT ARACl Ztholt} o|gat &4 A0 7)Ao 2025; Kim & Shin, 2024). 24 715
Hare U8 I/ 4Rt el Qe Yt o) gy Y on =Y
Aol AFS oAU FBE HArE  2r|dsE LUZo AR 58S

(aerodynamic) Y7} FedtHTitze, 1992). &1L 9

ddf osto] IR By F
of wh}, ksl & AA 7|59
A7t 8% sFE [e=23 QJtHIm, 2025; Jang & Sung,

Correspondence : Hee June Park, PhD

E-mail : june@cup.ac.kr

Received : December 15, 2025
Revision revised : December 22, 2025
Accepted : January 31, 2026

This work was supported by research funds of
Catholic University of Pusan (2023).

ORCID
Hee June Park
https://orcid.org/0000-0003-4801-3188

go] AL

Hoje =

1y ARl A9

A 4o A

Mo oot

EQF w=35k0] oA 9
24(aging voice T+ presbyphonia)

ASAA sl nEe gt

Ug Wolmet 74 9902 g LI FF

o rlv

AEL AT fASR: o Lot oY Bt opfeh, & o A5, Fael IKossificarion). e el &4 Aot
289 37191 Z%(oudnes)S FHaHT, SM(timbre)T oA 5 RO wIlEgt opde}, HEwY] A, Y B4, 35
(quality)& 2#31= § o] 2449 Jge FrhFryd et al, T‘_LIH okt & TFVIAY ARHERl Tls Asks: Rkt

(Martins et al.,

2016). WEpA RSN Hust A7) B
A WAYZE olsfsky, 24 Aojol Heje s motsls T A
ol Fagt aset 3 S Q.

B A4He 24

2015). o]t
Sulfelsj el le: )53

b e B |

Al Woks Aedos Uy

AR AN oA, 788 84

(breathy voice), 24 &9 <3l 94 A& AI7H9] Za
gt 54 2AE oIt Vaca et al,
S P o

2015).
199 101g 29 @70l e 302

Copyright 2026 © Korean Speech-Language & Hearing Association.

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/li-
censes/by-nc/4.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

F7ht 29k grto) AEEo] Yk F

b % W5 E(itter), A
Z HEE(shimmer), &2

Hl-SH|(NHR) 59 SdFsta] A%

=\ o171

13



A2 HA(H35H H13)

o
J‘.:
R

59 Z7EE BAske H /&SR T dF
% PG 7R IdeH BAE AFHoE Ay
glof= 3417} tiHolmberg et al., 2003). £3] w94 44
9] AR ARle] Thes] A Z}XH EARJNA, ol s
AFA7Ie 28 489 5 fiEIAE HEs| F9st] HsiA
= AESId digt 37198 A+t 27" HDesjardins et
1

1%l
r& rlo

al., 2022).
AEslE ok MY gkt Wl A

l-J

(cricothyroid membrane)}& HFeg B4 A& off g7t &
g AME 27 AUshe AEZ(invasive) Bt Hertegard
et al, 1995). =4 o] WL 533 HAAY fdo] wEn,
44747\}01]71] A4, AAA BaZ 7] gao] 9 @olu o
HHQl A HH 07 ARESE ol &EE, @44 A|oo] wErt
(iang et al., 2006). olo w&t &A AAolre= 4 W 4™
(intraoral pressure)2 o &Y 7HHZoR F451= H]
H&A(non-invasive)  WHo] EECE AP L ot
(Hertegard et al., 1995).

HIZEA el 349 Y8l 3A3(stop consonant)
[p/E AT o, deo] Ha=s &XF duol 48 Qo +4
W gl 48 o9 gElo] BE(equilibrium)E o|EHE 7t
Aol 7123 HRothenberg, 1982). Aerophone 1I, PAS®} Z-&
7198k AL 717152 o] dEE ol&st] wiAaet +F ®
£ B9l 7HHsHA s 54T 4 AtKSchutte, 1992).
SHARE AEsldE E4ske oA ARgE: EE I
(speech task)9] &0l wet Z2apt g9 sjdd & e EAVL
QlthHolmberg et al.,, 2003). 7|1&9] A3 AFLET} YA =g
EE2 549 Holde 8l /ipipi/vt /apapa/<t &2 Ffv]
tol(nonsense word)9] HHEE: AREE ARZe] HtHPlexico et
al, 2011). Fou| go] A= TS #S HEs| gHolo]
7IAARl BAS BolstA Fth= Aol glou, AA|l ik
Agae A7t W A9ERA AT A S xSk
QItHHolmberg et al., 2003).

A A0 IEH, JaAES B4 79| doiE 2T
o PE3 U952 A=l flof FoilFoR Hrgt Ay =E
(hyperfunction)& 7]&0]AY, Hakt & EAZZ WS
%ol UtiTjaden et al., 2014). ole S4E EstY +A7F
T G&Le] A9l 2] S2l(habitual performance)S HHY5}]
Hohe, B4 A4 AR fed Fd 5¥(maximum
FAY 7FsE AAITHKent et

IE Olﬂ

performance)oll% ==
.. 1987).

‘?H’i, 4 A7 e 25 7189 AEHoly FFAl &
o, &(prosody)?] W3}, T=]u QUA|AoIsHy A7l Tk
A2 Wl connected speech)2A], AA| AEojx9] Ha} uj=l
2R o & dtgSitKGerratt et al, 2016; Keidser et al.,
2020). YFAEONAY S92 T Tol9] vHo] ozt £
@99 BF0= o|FojR7] wiZol, T A1 A9 AueldE
E7ste Aol 7iQ1Y AAIEQ 24 71s2 Brlske 7P A4
g 3ol & 4 itk B3] QA Tlseld &5 S 590l
Askd 4 e =9UF9 B¢ A Fou] dojEtks &gt

1

fijo rlﬂ

L,

O

14

24 325 7 A7 AdaHe e fsks o g &
A Aoz PAHTKNuesse et al., 2018).

geby o] AT A4 LdEd YASS faos Tou] ©
of 42T Bg 97 WA 4B ue] AU Hwios
H, Eet A fgol Esiel mAe FF ket WA
sty 150 nAe WelE FEelnA sk o2 Eof

g 97] TAPE AR U8 E4S T8 AdaEA wesher
ST, A 4 Agt F A 2§ s ¥ me
2 9 QuH F ANl AL BHow

o [d

frt

H_.
(s
ol)lv
II,N

1‘/](elderly group)g T 654 ol49] ozt 91 20
O St =5} 0|99 B2A 29le wiAlskL &t
ope] g wES] flsf vt 22 71EE st (1)
oju]Ql %} 1—3—4—4 TF UAE AR A A 2E, 29 4
b oh] 5 7183 B AR BHe] fle A QF4E, =
=2 ZHoA —4’\1’-’1‘-%01] e & Wt ol 40| Yl A
()22 171€ oldie] Z7Iv A7|= HY, L=y d%s 42>
Aol Qe A, A =4 Agy A He“é T, &
a7 52 w2 ¥l fle A O=dE 17

O
O
ro
a3
2
ol

44 A4 4 D £ 2 95 0 5 gons, B
2EE AABHK-MoCAE AAste] 309 wel 239 o)
o AR R AR 44 29 UL & 5 g
AR 925, A7 Ao, A BEE 28 BAVE g AR
Arg Amsten,

iz Xh:](young adult group) Tt 20A] o4 394 olst9]
73 A4 oAt 208 dHeR Siglth olEE kot JFE
Hkz] oko. AibMo] 8 W $35 7|58 JpA Adoz AA 7]
T ABS AQslaL =3 sYstH, 59] @A A2 SHA
%1 287] Age] HAHo| Qle A= AlFste] w7

SR
2. MY =3
HEsiohe T Flodek WsEe AP0l U

2435171 98 KayPENTAX(Lincoln Park, NJ, USA) A}9]
PAS(Phonatory Aerodynamic System, Model 6600y ARE3
et o] 7)71& wpAIE olgste] 4 W 71 airflow)?t UE
(pressure), 54 Z=(intensity)E BAlol F¥sta BT 4= 9l
£ 5Y Alagolt.



A oRA(face mask) 7194°] FA5s 1 A9 o
a3z, 39 9 BF go] 3719 §22 WASES s,
715 ¥3](flowhead)= F300L FlowheadE AREdto] 57|59
o8 SAoI90:. ¥ FE(pressure tube)= A7 2mm, 4
o] 5em AEo] Zjoddll A2jE RS ARSI 77 W 4

I

of 95 A L= stk

ATLEJol= AMEY HES o] IQoA =
Running Speech ModeE AREsI¥oH, 7% WH(airflow
range)i= 2L/sec®E, U W (pressure range)= FWHAQl 33t
Al 4 "HHE 135t 10~20emH0 ¥ W= A5t

[e]

3 A
% 4+ e

3. &% EHxt

Aol Sfsf wl wAA AAF A, 71719 o] wE 71E A
Holda} oY ZAz|EeoldE AAste] JH(zero leve)S £
g3kt

W3} A= AEsl 549 olEd wiEd wHE= wH Al
TR ARk BE HEE SFATIEA, & 979 53
A A 7 7 HnE Yol o2 T2 F U] IAE AAc

ck
1) F2l0] THof kA
0} v ol m(/iphi:phiy/)

Fou] o] ek IAlE ‘oluy] /iphiphii/ 2 ARSI
g AR 2E /i/E 12EZ(high vowel) 22 &9 927} =
74 W &4 Hals sk, dv HEE /p/e 9ee
3t SHSt HiHE Algste] A S0l FE oldA]] ea &
53t ol A AFEolA 7FY de] AE B X

A

[0

2.
o

on o
fijo
N

B

p

HN
i=)

Aol

2) 28 A71 |
e} g wrell 9ol B (/namue iphitphiin da/)

3 7] E3 FA= Rl Aol "ot /namue iphiiptin
da/'2 AAstgltt. A4 TAR Fom| ©of [iiphiiphii/o 4
g ¢ Woll AAAAHA xdbslar o] ZHAQ Blwrt 7}
Solch A ATolA /i) B $Hgo] ofd o mgo= wsh
g S At EHo] ofgth: AL 1ot /i/ B Edo]
FAHES /E 80l Llee & Hwang, 2013). °] &4 9
g, FEAdos HAdE THH, ol AAdiE &%
el =8

Cotet et My R ME gEotYel 37|14 £9

3) HOIE| 4% Ext
e Q% B THOR QY FuE AlET,

o ol N R FolE Eo AR WA FEolN
3 ¢02 vlgjg WAL, U ¢ 408 npad £4olE o} 1)
HAe] @2 vhAaE S WAL, B Aol A%
23] 2571 BASIEE J150t 949 4 JES Sl

HEAoA B i Wo) W B4 279 ol 7
IS Y= ANt 7 TS Ha 54 108]) A%
B3le] QEE Ful, F TF0] WX FES ek WAL
FEs] DAL Rl e & 49 WA AL
A% T AR AN

4. X2 24

A9 dolEe PAS 4 ZEIE ol&sto] AESiH:
7+ 435 IO fEE /p/7t AEEE RS SeteE FRl
skal, ofd IAY Y wEE EASISIT i sy
(peak air pressure: PAP)Z mds /p/9 H| FZHclosure
phase) & %=l 7M A ke AR $A(cmH0)=
W Al e E TheiAE o gEs omigith Bt A
5% (mean air pressure: MAP)= 93} 77F AA 32 R
=4 FeIAY BHEQl ¥ S (emH02 B4 717t 5
ot FAEE ArERl o4 £E2 gt

5. Zit 2|

5208 Amol B H2e SPSS Ver. 26,0 A83sTt <l
dRtel el B4 sielsh] 99 LB AEE, BEY
S AESET 2 AT eld et BAEel) g,
Aol wE Husigrel Aolg W3] U SEE %
2 ANSER WE H=EE FE3) RSN Rolg
F] 9o SRRE ~23S WS BE A4 89

FE2 p( 052 A6kt

-+

Y, o l‘-h:l r

. g7 Zu

o ZAik= Table 13 2t 1 B
(PAP)Y] %, Fou] ©o] A& Al B 6.78cmH 0% S3€
vl 23 Q7] Alole Hdt 5.67emH 0% UERGTE B4 B4
Azt 24 971 A9 AEsielo] Folv] ol A% AET BA
Hog [osH] We Aoz IRIEAUTHp05). B &Y
(MAP) E3h §9Ju] ©o] A& Al Bt 1.73cmH 084, 3

==

15



A2 HA(H35H H13)

7] Aol 0.97cmH,08 251 ZA8IAtH(p<.05). Fjn|
o] A= Al H2HAHL.77)7F 28 7] A0.99E ZA
e, ole HgAEe] #Al 7| 401—2— s

2 9hy AEko] Hapt 31 EQRYS uid, B Q7oA ]
WA A= PgARl B HEE HYe «10] th

rolt o.

Table 1. Comparison of subglottal pressure by task in the young
adult group

Nonsense word Sentence reading

Parameter

M (SD) M (SD)
PAP 6.78 (1.77) 5.67 (0.99) 2.75'
MAP 1.73 (0.57) 0.97 (0.37) 453"

Note. PAP=peak air pressure; MAP=mean air pressure.
<05, p.001
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Table 2. Comparison of subglottal pressure by task in the
elderly group

Nonsense word Sentence reading

Parameter

M (SD) M (SD)
PAP 5.92 (1.95) 4.35 (1.25) 3.85"
MAP 1.45 (0.62) 0.78 (0.41) 4.01™

Note. PAP=peak air pressure; MAP=mean air pressure.
“ 0L, = p(001
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Table 3. Between—group comparison of subglottal pressure
during sentence reading

Young adult Elderly
Parameter
M (SD) M (SD)
PAP 5.67 (0.99) 4.35 (1.25) 4.43™
MAP® 0.97 (0.37) 0.78 (0.41) 2.05

Note. PAP=peak air pressure; MAP=mean air pressure.
.05, p.001
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