[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

Audiol. 2013;22(3):74-82

Research Article

Acoustic explanation of fundamental frequency of onset in initial

plosives by cochlear-implanted children and normal hearings

Rahimeh Roohparvar', Mahmood Bijankhan?, Saeed Hasanzadeh®, Shohreh Jalaie®

. Department of Foreign Languages, Faculty of Literature and Humanities, Shahid Bahonar University of Kerman,
Kerman, Iran

%_ Department of General Linguistics, Faculty of Literature and Humanities, University of Tehran, Iran

3. Department of Psychology and Education of Exceptional Children, University of Tehran, Iran

4 Department of Biostatistics, School of Rehabilitation, Tehran University of Medical Sciences, Iran

Received: 4 May 2012, accepted: 23 October 2012

Abstract

Background and Aim: Fundamental frequency (FO) of onset is a reliable acoustic cue of voicing differences in
plosive consonants. The purpose of present study was to acoustically analyze of the FO amount of oral plosive
consonants in the initial position of words in cochlear-implanted children and normal hearings.

Methods: In this study, the FO of onset was measured in the speech production of 47 prelingual deaf children
who were cochlear implanted about 61 months before the test (range: 47-76 months, SD: 8.6) and the results
were compared with 60 normal hearing children who were 60 months old (range: 49-73, SD: 6.5).

Results: Using repeated measurement tests, it was shown that in all places of articulation, the amount of FO of
onset in voiceless plosives was higher than that of voiced ones, because of the low position of larynx and hyoid
bone in voiced plosives. On the other hand, in most cases, the FO of cochlear-implanted children was lower than
that of normal hearings; and in voiced plosives, there were significant differences (p=0.005) between cochlear
implanted and normal hearing children. There was not any significant difference between the FO of onset in girls
and boys.

Conclusion: In all places of articulation, the mean amount of FO of onset for voiceless plosives was higher than
that of voiced plosives. There was significant difference between FO of onset in cochlear implanted and normal
hearing children.

Keywords: Fundamental frequency of onset, cochlear implant, articulation of plosive consonant, voicing

Please cite this paper as: Roohparvar R, Bijankhan M, Hasanzadeh S, Jalaie Sh. Acoustic explanation of fundamental
frequency of onset in initial plosives by cochlear-implanted children and normal hearings. Audiol. 2013;22(3):74-82.
Persian.

Corresponding author: Department of Foreign Languages, Faculty of Literature and Humanities, Shahid Bahonar
University of Kerman, 22" of Bahman Blvd., Pajuhesh Sq., Kerman, 76175-133, Iran. Tel: 0098341-3202375, E-mail:
roohparvar @uk.ac.ir



https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

AT Y oplodds XY 095 - Suolivhs 2l gy

buogi ol gl ylotead Mgi 53 bxd BT Ayl uilS )3 SutusgST pansd

F Ml 0500 033 demns {3l 2 o2 390550 < y9 ) de
Ol eolesS oS yial dseed olStils o Sludl pole 5 sl 2aSeisls (25 (slaglj 095 -

Ol eyt oKty  sludl psle 5 il 03Kty ¢ SlKan wlid b 09,5 -

Ol e RIS (i3 ol g (oulilyy 035tihs ezl IS5 gl g pulidly) 03,5
Olpl el (S pofe olRails (il 01Kl un ol 09,5

S

SetaosST dolllas jlo Ghmgly Ban Cusl by gl slasian (Sl (s Ty b (StosST 5 m plsioar 6)1381 T &l uilS 5 1 g i
ol g2 8368 o dulie 5 0095l S 568 10 aolS ST Gl (gl (o lgsran (sbwn 85T Al uilS 8

Qo) olo £ &' 3Lt (glgidl Sg8 TV Lags e Sl Gl ()l (slaglmran Al )o e 86T &y uilS )3 jlade casdllao cl )3 3oy 32 (99
b ol FRVY Gialy) siils s ole S+ S I 355 5+ g5 guls b 5 (650l IS o b aleid cpgile Bl 5 (VS Jlme il L ols FY-VS
5 oolizal (5ylol (sla il plosl (sl gyt By slodumlie (9ol 5 )5S0 slasSoilul ilol 9ol 10 duuglio (ol 1D Jluns Sl ox

ol (35 Sl Blgiee ol S o g, STy slags il I iy o (slacgyloil sl 831 &l (uilS 2 Jbke g slaJome plai ) Hlaidly
5292 1915 (S368" 51 jiaS ondygile bl (S8 (sl BT &l (ulS 8 3)lge s )3 S0 (9w 31 Bl STy (slacs)lorisl > (oY sl g 0 e
P+l - 0)ad oanlie o sine ciglis I3 5 gslo CudlS (355" slonm BT &y uilS 3 o STy (slacs il > Sl

IS B o i bl 22 ST (el londil 1 ity oy ()l (slaglipean slow ST &l uilS 3 e g (sl Jome plo )3 15 S el
Coglis Iyt g Sogls cullS 5058 ccloxn B5ET Bl LuilS 5 o STy (slocsyloxil )3 ol Bl 39y Sl tns Coglis lymm 5 S (sxm BT &
A odaliie > ize

S5 sl lsmean 3 eyt g3l il o 5ET 4y uilS 8 1S (B3l

(QVAY 35l QVYND sallio il o)

doddo

Loy wSe pud deplles jobay opms il 5 el ln b lagiaggy iz lagl; )

2 ogdle (V) s (il sbaglgien (Sloas,liSTy
2929 b Slp delss (pptene 3l (Sl puilS 8 4SSl
Fy Ko Olgisds )Ty Bl HL il (V)ewl s
1 Sl Cumdy BumLE lsed o e sy
Bl i3 oS o ST oSl 55 ()l oy o

Shal 5 g )3 s2ge (SitwsST lagiyw oo g a9
um ) 4.;.9; C_’)yp W) U9)’l> culs 9 |9.a.w J‘)Sl )L.Qf
uplej daly plyieas Sly 958 Gloj 2 0gMe o Cunl 0l
5l 9 slas (release of burst) cow isy oo odd
Shes S lisa op aly GulE wn gl )l

s S (2B bl 0,5 (Sl pale 5 cloal 0uSisly (le S yial dugd oSl (imgh e cyete TV lal (slossl c)lo)S 1) ghmnn DX 45
E-mail: roohparvar @uk.ac.ir «- ¥¥)-¥Y+Y¥V ;536 Y21V 1YY


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

Isiids 9 0auby9 s cubls Y35 )3 Lxdy o)leT Ay uils 53 \d

ol 5 Sl Ll g 233 15t S5 Bl S 3
ol o 8565 51 5V (g pme jobay 19iil 8565 1
3513 )53 g il o T aly il )3 el il

T &l lS ) et Sile Jin il Al
slaglsen plos gl (StossT Fpw S Glicds b
o9 cuils 358 FY S wlg 0 \S0uSS jl Slaw ¢ STy
d> &S Do asude U ab (6,505l lais SoeS Fe g ol
Slouil 558 Mgy b Slel &l W8 o Joles
)bl saglgzan (5)lS1y 4 dagi b 1ol 5 (95l culs
2,5 3434

2 0R9)

> 395 5l 098 93 ol ddlllae (bl daols
B35 05 b 4 gk g (2lsid sl

oy S35 dw g Cam g B 365 gy g Cann )
BV-V5 o 45 ol asls cadlS 3550 55 0nd pggls cusls
Wzl algid e (ole A5 e Gyl b olo 5V 5 ikie) oo
ol Gloj I5is 5355 5> (Sl g b jlaz o &5 b |
S5 il ingsy 53 g S o o I sl oS
o b3S o L ol e ] ole S0 390 &S W3 LBl
O 3l il S Jos ploj (e gl GBS 25l
B39 Sbjiw (slgusl 858  Sed ol o 4 L Blg
plos > 4id) )54 Figy Al Gres B b g9 5l 2lsidl
Culglao g (5395 cpl g0 AU VY ugidlS g5 45 51 (5258
S Sdglae i JSdie (ISR Ale (6500 (Sl
clS oSy (elorg Sl oles aizdls ol (slew b g
58y plod gt G395 9 9 (pdg) 39S den (gjl>
o g lod (Sen (8358 pally 00,8 o odlatul olSiwd
Ooile Bl Joe cod (358 (pl & w (S0ke g,
adld 8 ole VY=Y Bdgaze ) 5 gy olo YV Wdgy aid )3 )1)8
Gual Jlis 4 5 S o ) e oy YOI GBS
Aol duds Voo e o)) pulal g 5lS (K3l oKiwd

Olyen a5 iy WSl Baalis oyl
Bl ool ) oS som 3 sl STy ool
Sy 4 g Cul b jgn oS cwl oSk Sbles (bl lis
o ALl ae ) A dgds o el o Slan (g0la]
Slos)Sly les sl olio s STy 85T LYy il 8
Al il s Seiul (Pl 48T Jdle e3lasl lssion
Bl ool & cud odh oli diltke laggen
STy slaooladl 5l ks 00000l g odued Slow (sl galius]
bug (SiwsT glaaasute )y @l gy ()l
owll b &S WS jasuie (Ve++) Hodgson s Whiteside
e ppizmen (Flubioe phals 4l (ulf3 plie (e
(Pl ghoye 5l it (gl gimn sboas (U5 55 Waojle (uilS58
doly oAbl Ll (55 &S Cunl oad ol ol ogdle
Sy o o 3 i &S Canl Slowr oobasl g5 SatansS]
A 3 g ol YU &Sl BT Bl ulS )5 4Stl 4 3l 393
(B)1hes LR ()la gine y5boa
Ay Aal8 dgne sl i (oiSulys Aol drS sl
S lsid ol & Mie (5055 WS 5 ol 455 5 (algnd
Sl p3Y 0555 o )8 (2loid gile clS (2l Joo cos
(oolidgly el asle (Blapl; pele AL«
O B 298 dagh (owlido )8 5 (wlidlinn (20 wjlyedle
(Y+-0) o2 ¢ Hocevar-Boltezar ] cunsdas ass
oo S ez Sl am g JB &) S8 sl g
B3l i g 00,8 StwgST Juloo Wngr 03,8 cdlyyy olgis
5wl ol5)8 dbsd 4y dasd J S lgid g3l cuils oS
U3 oS it (5595 o 1y S o en | lno s
2SS A s Ol IS Jae o (Sl s
<lyd 2lsd o (Sl jlee 5l 45 SB055 L dulie
2 F))h laclel w5 p g 9 e J5S LS e
Cuiid > wl (uilS )8 Job uy (Y- +A) Oller o Iyer iag}
9 o dres U sl (lpdl SgS cuda g 1l SogS
P B e (Shipn Ly el ) &5 A jasuie

YPAY Y oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

YW ublses 505 750 desn)

bl ogesl (slp odd onal P g S slags,Sojlul
Sge 2 g tled JSly gl 300 > (Sg)dn
chw @l 0 b dwbre /AT Slon sla gl
oA g ] o0 ) a8 ol gyt el )3 s se

b azdly

Sl e 81 Gl (iS5 jite plie A g
50 (g3l bl 5355 )3 ()il glaglgman I S ,m
odalin YV Jod> ;0 & lomen .Cuwl oad ol inles lois
il g oad (yojle sl (S8 Sl 09,5 93 pa )3 9o
[ Sy o)l glaglsman sl 53E] Ll (il )5 (1S3l
bLJ)‘ )2 Cwl /b d G g/ uu)‘ﬁ‘s u.é} }l )MJ /p &<k
sl 31 AL S5 She p olsid Cunsy b L
3 4 34 00 odnlin aclS el Slad (elace,bxisl 5l plasya
ClS 558 sl BT Ll (il (ke 3)lse i
2loid Cumdg Sl oy 3 sl lgid 5398l a8 (gl
5 lond Candy Jol g 055 sbre BT &4 iS5
BEl Ll (uwllp om &5 ab ond Lol o9 Sl
gl Igd g (Ggjl CudlS (5395 Slow sl lniil (slxn
ol b b3yl 55 505 (s 1 (P=2/YV)5,l0 3425 5 sie
uwlf)s a5 W4 odalie Lh‘_s)bw.»l P9 )‘.\5‘9 9 u.,‘y.w Wa
cls G258 sty (slags)liil Ay > b 85l 4
wlae bl g Cans Gy oS s Tgis g gl
5 Sosl il 68 o olgie e T AL LW
(p=+1++0)1s PG olas loiis

sdalie (Jojle Culls (365 0 Comin SIS &
» L sl &l il p :Sike S dbay w2 S &5 s
o3l sl G368 )3V Jgz)eul e )yt ol
sl > wa g (p= V)81 sasylxl 3 o
5 ol sl B &L uilS)3 (:Sls s (p=210))S g

2 48150 gl 8565 10 0l dg3g I e Lglal ) s

WWAY Y oplodds Y'Y 095 - Suolivhs 2l gy

2l ol ol S 5o 3 Wi sl
WLdgy 03,5

OSbe b l9id yuy S395° (g 53 S8 (w0 Y
chly a8 lgus 8368 Llgl claodly s . Jlo g g
OIS R S35y A2l )3 3950 dw p3 g 39)9 Ll
J5 09,5 L M 09,5 (ol slaosly b Lyl b plodl
By oad sl 838 L8 09,5 ;0 aSu] o g s
L3 4B)F )3 (bj oy &5 Sloj il ole Fe a9 a5
VYY) olo £+ a8 was Olsesl S8368 09,5 1yl ) S o
o o U widl e (oo £/0 Hjlse Glsl L oole ¥4
oloa lgid (355" (2lgid (o Ml LSy 095 93 (1255
Culglao 46550 136 o1 09)5 cpl 355 29 (L oa8ly
Adg

5l slanbus 5L5 590 (slaodly g GleMb] (¢ yglaes (slp
Jdar]=,> Jtar]=y Jbar]=y Jpar]=y Joli) <llS
Algavl=gs  djarl=5}  d[kar]=)5  dcar=5}
oS 5l sl Gl K g ad Ol ([Galbl=cds
dgr oyl o Ol wlalS Shg S 1SS ) Ll s awlgs
ool 3 oyl (b Glad ()lomil slaglssen gl 5 oS
5 033l elaasly 5 L8 5 (CVC) lacss clols o]
A AW g2 039ub b g (85 g9 5l (SLL Olgren g izily
Sooolatwl bbb ugele 483687 (gl s bl cllS
g odly Laus soundforge ljsle s ¢ EKG (434,500
g8 3l pel ey g lhgom B .88
owl8,8 praat 5.0.06 ,l58le 5l edlaiwl b g (dlawslia e
5 SetwsS| Jeloo sl (ol A5 gl b 55T &
Shl dten oS bxa 55T LU uilS)8 olie (¢Sl
D)) £955 3l 0l )9 oz O5dee gmine S Sal
)5 o3l o)l lgsan sy iy Aasd I ey algll
gl il ol gge JS il odes jsboay yite gl joolie
bl gy b 4SS 5o cdlSiciib Sl oo 0
o3l 5l okl edls Jlod g g lp a3y B4


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

|3iﬂ90ﬂu)}h;uiUQlf);f)bL3.ﬁe)LéT@lguu.'»lf)é YA

sy CudlS 515355 13 dolS JLET Slad gl g kil gl e BT Al wilS )8 SuSTy g (535 0 RS ZY Jgun

‘9@09

(55 52) Tgiud 09,5 ;5 asly (ils ;5

(352) 05 S 85,5 45 gy w58

Wb WS (Hlre Blp0l) (eSSle Wi AioS (jlame B1yo0l) (ke lgtren
FEV/Y YN YYD (FAY) YSY Ny YAY (YA/0) p
FYRVY YN (F/5) YOIV YAV YV (YY) b
FYYY VYV YL AIY (FY/5) YVE/A YYL/E YYV/¥ (¥A/Y) t
Ya) YA YE/F(FY) YRV OYSYIA VAL (YY) d
Yav/s YA ¥\e (FA/V) VAUV YVV/D YA (Y0/1) c
YAY/V YYVIY QMY (YAIY) YVE Y-S/ VYV (YV/¥)

F:0 YYAE  YeY/E(YA) YASIV  YA¥/Y YYV/Y (YVIA) k
Ya¥  YWA  YAS/Y (YVIA) YOS/\  NAv/a vsa/\ (VEI¥) g
YSEI VY YaL (1) ARYN YEY/Y (VFIV) G

Sgie al 3 ) QLS e o] oluly
sl glaglsion )lSly Gl (SO Epe S Glgisa
Slon sl edladl 5l 05,3 93,3 oS wlools jlis  StwsST
ol 251 (Ve pials b S3ET &L w8 STy
s Hombert .(A)cwl i Slon slaeolandl o ials
ISl Blel 3 1y alb WilSs clwss (VAVA) ) Ken
0N 3 (©5es (SAdS &S Wiled)S ol g e muses
Lol oulp Clus bl meog » bl gnte
G e Sl (V)cwl  bglges  (Slauo)lST,
aZle oy (ShiS By Sejdnid bl
Kl ).\5‘9 S gdlas] 5 oS Cowl 0l sdaliv ol oduis
()l Slow sbaodliws! 1 5wl (oY lgswl o 0,0
)lsbo pl (350s Cumdg &S sy el g o ool plo
Mbo y edtno el ysbods g algl b (S1etS p paditas ysboa,
ol b ocdel ops el ol 00K gl al Wilss

3 st G sl BT &l S5 ke )lse i
2 o2 g (P=/OV))lSly o)l > en oy ol
o s BT &l il o (p=0/¥0)S g (slacs il

il odmliie Iy gz glds loid oyl puuy g ol 30

cals 48368 il 09,5 40 o > a5 ob lis lbamsl

slaglsen gl BLET &L (58 (ke dgis 5 g3l
o () Js2) ol J51y (slacs il | i Slom (sl
oS i plo slagingh b b cul Sinles Cundy
Lo aljkiSe,l 5 b 5l 4L Luls,s wleols ol
BT &l (S8 ) ity Wgde 5 oded Sloar (5 o]
gord ISl bl Lo cwl pla)liSo)y b
35lel b uilS )b a8 cawl 03,5 Lo (VAVY) Lee (V)Xgd 00
JaSly elaeslisl ) o LialS Slay claceolind] > b

S Casl 0ad lans b 4 prie Cumdy ol (V)b il

YPAY Y oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

va O 5 09 2790 den)

Igud g Bawd 39 3l CadlS 5395 45 dalS SLET Jlad gl g, lxl (gl b B3] Wl wilS,3 jlre Gl il g (puSilo =Y Jou

.." .. S“S'I"d.!

(55 52) 19wd 09,5 5> asly HwilS 53 (b Bl yol) (ko

(5558) e CudlS 09,5 13 43l 5 (lona ) (ke

P 7o P 7o Olypod
FYA/A (DV/Y) ¥Vo/Y (FF/5) YYE/S (YY) Ya. /o (vV) p
YA/ (YY) YA (FV/A) YV (¥1/0) YYY (Ya/v)

YAV/A (¥5) YoF/A (FVY) YYYIY (YSIV) YAV/A (¥0/) t
YA (YAIY) Yav/Y (FA/Y) YAF/Y (YY/V) YYS (YVIY) d
YAV/A (¥V/Y) YoV/Y (¥Y/5) YSa/0 (Yo/o) YAV/S (€-15) c
YY/A (YA/F) Yav/s (YV/¥) YYYIS (FY/¥) YYA/Y (YY/Y)

Yor/Y (YAN) YoF/) (YAY) YV /A (YYIY) YAYIY (¥)) k
YRO/Y (¥¥/Y) YAS/5 (FY/¥) YOY/5 (¥Y/Y) YAV/Y (V¥/¥) g
YA/D (FY/Y) Ya. /o (fo/0) YEY/E (£-/Y) Y50 (v-/1) G

canlio 4l )85 3939 Suolindg gl s )3 5, el s (S
5 Sesliag)l Ludp 53 o 5 o8 55 Jii o 85 ol
STy BT 55 asly (uilS 8 Sliats a2 g5 ol Lol S
My el bl juis 4,8 plo cwl 28
5 s b Walgh)b o o,lu8Ty bl (sl lsSTy sla gdlans]
lsh)5 01030 5 0uped Sloey slas)brl gy )3 > (g9
&bl sl lasen 5 (g)lSTy sl Ble b s Cow
Slaglyan jlbre slaaSly 4 Cundy cpl (V)usd Slon
(Vav)) Halle 4 Stevens .3gd o 63inS 30 Slow (s0liud]
Ohala Ll wlesly xsg gl iis cunle 3590,
YL Hlaie &5 Wlea S #ilas (VAVH) Stevens o (VAVY)
lalgl )b ,> (e3g0s S 5l gite (o laSTg 35l p3 b Wils')3
dasie (VAVY) Halle 4 Stevens dusyd sluo o (V)cw!
A gl g sl elyon lalghl (iS L b joboa (Sl
o Aol &5 olaaSly Ll lS 3 luie (i I (S p
aSly Ll Gl 3 5l S sl HlSly claglyen |l

WWAY Y oplodds Y'Y 095 - Suolivhs 2l gy

2 Ak bl Gl ay (lp Cul olyen 4l )8
Sualidgy] i 9 Slow g STy slacolid
(vocal cord lalgl,5 iS4 (aerodynamic hypothesis)
o plo (A)cwl sas dlisw tension hypothesis)
g ials Jdsa sty claglmil Ay «Sealtyzg sl
Al il Cu Job 53 by (53 jlude (LS 1 )
el b wilS)h e ¢ odlins) Cans Lidy oy 4D el )
wly JLid b (b b lojen g Cwl gml ST
Sl iy plin 3 (b pRlP 4l (w5
WS e yge WSl e ol 5l ool e esned Sl
2 9 298 Jgese o 5l 5VL Jgip (6950 bl el oS
ol ololy sl 5YL b e s STy 851 5 domas
Ver) il BT > aly S e s ol stag,
odeadl Slon (oliwsl slalgsron (Cuws I o 4l Luo
Bdyp ol o8 Cudl odsed Sloy slagsdlind] § i
cslooaly &y bzl b s ] (Vo g 5 Sioliyag il


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

|3iﬂ90ﬂu)}h;uiUQlf);f)bL3.ﬁe)LéT@lguu.'»lf)é A+

Hgdee LSl 8l oglite (D Aty g Jb crge LalghU
L oS b lor by cull Cundy 5 ol sl (slaads,
o 255 0 e s ol W (b 5 (sl s
Il e Ghalajluan 5 (uilS)8 Gl oS> 9w j) Nsdie
s dly Uay90)90 Condg ) bojlen cpl dimd oo JS3
o Wb S ldye g GUj oh 0 Egh Job > &S
(5l Slogeygn 1l ot (Sudly o b (S35 5l
3 Loygesgn cnl (WS oy (g pogind 9 (19559
oher 9 Raj aiwn (5355 Job 3 o) o yuis (Lol
hio Ll ()8 (L ygbay & Wilod S oy (yrizzen (Y4 V)
QB35S sl &l Gl 1 Somb pow S Bil8 4 (U5
el by loj )3 0a BT (35,8l ey (laye )3 (V) )l
8l 358 1 S glST Sy laye slyl Sy 4 980
ol Job 3 plate jsbay o> b ladpe Ol U5
» &S byl cwl e Sacl 3y Sles boyg,b
Sgsc Bl (W)ogdced @by iz slapigrgn (5258
295 04> 355 (SetuosST Gy o )bt gl
9 Sy lacs)bxiil )3 w8 ssalie polb gl 3 &S
I3 9 (Sgjl cudls” (398 Mg )3 Slow slacsylxdl 5 o2
5 5 636 sl 5 Bl LulS 3 o oyl sine oglis
D)0 3639y
oasude odel Canddy glaodls LU p pols imgh g
o358 (sl B Al [uilS )b (5Sike 3)lge iy o &5 0
oS8 O e Sl Sgile cudlS (368 Iyt Tgnd
5 Ooi> S 355 Slon slagsylndi] slws B3] &l
Bl eilS 35 o Ll (= /YY)l 2g3g JoLsine gl loi
lps g g3l cudlS 5358 STy slasloeisl (sl 55121
Caxdg cpl angl ;0 (PTr/r00)ad oD I me gl
P d il S Gl cwlie &)l8 G oS 58 Glgs e
9 olos o&uwy Jsl o Slos il atily dsgi ;s 9
BLlsl slagindlgio b & (a5l o)l 5 Sbj L
bl g oo QA8 6350k 9 428 Jole 93 (W)l baspe

oBgR &by (V)8 )13 Slaw slaglsen Iy & ol
b wilS )8 oy ddllles 4y a5 (VAVA) ], 5 Hombert
Syl o jles dbml (ly )il len e 5l an
ol asude Wl b glal; o Slew 5 48T,
ool b el wilsys aolidl bl ol jlade oS cul
(V) b ye Slao
oSbe gz 586 L b)) ol haghy
Sors cslS 8395 5l 09,3 93 a3 e 35kl HL WilS )3
5 ol kg oad ag o BT &L uilS)8 1 1935
B iRe5h b guen 598 pull il 0000 HI0 sxe Lold oyl puuny
O b me @ale (YL, 5 0 L wlealy lis a5 cul
sl ddos (Ve)oh dgmg colate slacuwis LL Wl5,8
opl a8 ol pLis (Y- -4) Barlow g Torrelll jiagh (o)l
3929 Gl 9 Ol &b B )b dre ol oy
3 oy 4l 3l glaaSTy (5 b wolS)8 jlads weMeds g 5 )l
w85 )8 laasly ) it <Ll @)l claasly Ll (il 8
ohSer g Raj ¢y 9 i3 0 b B)‘Léi Ll il
ol 0dg5 (gl a5 Wlod,)S angi O ygo ol 4 |y Cgmdg (Y2 +)
o ¢ sloinl OMolai pily o bls)l (g)l80 ai o g
3L 390 dw gl Dbl (dlp 4 (gygbar D)y e i
(oropharyngeal resonating sl sl L daises
Foio 0)56 5 (S (S9y xeie S AJg8 (¢l chamber)
ant 5 a8y ol Sl YL 8y ol il
@ algl 395 0 el 48 5 )l> (resonator) (¢S i Lid o
cdls 13 151,80 a5 p3jl loj 40 bl Gl § SldS” IS
D)5 oy 395 sl 4 Al dudd B)lasd g 3l H,E col il
s3i5 03,53l 1y D93 oy 0t Loy (clalgl b e I lsn
=) Gl Shy 5 lp ol Seeludg sl lagys a8 o

YPAY Y oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

A O 5 09 2790 den)

I gme glis STy clag il ol B5le] &L WlS S

Sl aubly 299

S 5 o
2 b ST &y (il )5 pite polie (SitogsT oo
2 &S ol ol gl g ol eils cuils 8048 S wgs
gl BRI &L Lol i aly cladxe plos
el JSTy slasylondil ) it Slon ylxil laglgen
Ol 9 Ol sl 5l Ll (ulS ) o Copmin ol
O ISy o bl (o Lol il dgng o pme coglas
Cglis Iid g Fosle cadls” 98 sl BT &l (W8

W00y D ixe

S 5l Fowlps
2lgid gile CllS S e p e LS, g ()Y s ]
el BT (oolad dee xS GBI opo o)yl
OB258 (olos izmed 5 (Sole Akl b )5 g dsezplal
Gler Ll prme gbodlgls il cow

Dgdige (19348 9 StS gy ul bl ) (lddlerens

REFERENCES

1. Ohde RN. Fundamental frequency as an
acoustic correlate of stop consonant voicing. J
Acoust Soc Am. 1984;75(1):224-30.

2. Trollinger VL. Relationships between pitch-
matching accuracy, speech fundamental
frequency, speech range, age, and gender in
American English-speaking preschool
children. Journal of Research in Music
Education. 2003;51(1):78-94.

3. Haggard M, Ambler S, Callow M. Pitch as a
voicing cue. J Acoust Soc Am.
1970;47(2B):613-17.

4, Whiteside SP, Hodgson C. Some acoustic

WWAY Y oplodds Y'Y 095 - Suolivhs 2l gy

5 (VAAY) o)Ken 5 Haggard .l jkaS Sy g gy
POl 595 Ay 6pSok &S Al 3 Glagh by
(Aol cpmal (SizogST (slagsyw o 2y sl pasls
Sl oY) & cwl 008 zyke o» (VAAY) Bernstein
» Slon 5 Sy laglgen om e sl 4l 083
Ui Bl 5368 390 3 (VF)aiS e odlil b 55L]
OH 55 4 39 g0 Col and b iyl g Cuns iz Al
VA, Gl wls ) wlely (6)l8Ty Bl ol o egeo
Cons Slojo> e (BLlsl (gandlsie o5 canl S5 4 )Y
ok Ao S )l 18 S S50 g g 0 s ol 0 oS
&5 ol s &S canl ol (Vo o)) o) SKe g Holt iags
JiSew (0]l (6L b S Sy> 5 gy sia Sl
IS cgdgizs | g5 90 0 WS sl siooncld lawgy LS
sl @ bgpe (S lacadgie Jold o5 5,5
Iy obsSisws whble a5 Bliob) slacodsize 5 e
(V0)ms o JS5 1, U sl ol b ajo0 g im0 S
Sl Jl g Sl Goil clld (5558 o« Ll
93 5l lgid 4568 b awnlie p> wlosls cawd 3 1y (6590l L5
il 51593 ccnlpl dlos gy op0 a8 (6353L 5 20 Jale
e pluly 19l g (Sojle CullS (358 o &5 Con

characteristics in the voices of 6- to 10-year-
old children and adults: a comparative sex and
developmental perspective. Logoped Phoniatr
Vocol. 2000;25(3):122-32.

5. Robb MP, Smith AB. Fundamental frequency
onset and offset behavior: a comparative study
of children and adults. J Speech Lang Hear
Res. 2002;45(3):446-56.

6. Hocevar-Boltezar I, Vatovec J, Gros A, Zargi
M. The influence of cochlear implantation on
some voice parameters. Int J Pediatr
Otorhinolaryngol. 2005;69(12):1635-40.

7. Iyer SN, Oller DK. Fundamental frequency


https://journals.tums.ac.ir/aud/article-1-5052-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

|3iﬂ90ﬂu)}h;uiUQlf);f)bL3.ﬁe)LéT@lguu.'»lf)é AY

10.

11.

development in typically developing infants
and infants with severe-to-profound hearing
loss. Clin Linguist Phon. 2008;22(12):917-36.
Haggard M, Summerfield Q, Roberts M.
Psychoacoustical and cultural determinants of
phoneme boundaries: Evidence from trading
FO cues in the voiced-voiceless distinction. J
Phon. 1981;9:49-62.

Hombert JM, Ohala JJ, Ewan WG. Phonetic
explanations for the development of tones.
Language. 1979;55(1):37-58.

Torre P 3rd, Barlow JA. Age-related changes
in acoustic characteristics of adult speech. J
Commun Disord. 2009;42(5):324-33.

Raj A, Gupta B, Chowdhury A, Chadha S. A
study of voice changes in various phases of
menstrual cycle and in postmenopausal

12.

14.

15.

women. J Voice. 2010;24(3):363-8.

Guyton AC, Hall JE. Textbook of medical
physiology. 11"™  ed.  Philadelphia,
Pensylvania: Elsevier Saunders; 2006.

Diehl RL, Lotto AJ, Holt LL. Speech
perception. Annu Rev Psychol. 2004;55:149-
79.

Bernstein LE. Perceptual development for
labeling words varying in voice onset time
and fundamental frequency. J Phon.
1983;11(4):383-93.

Holt LL, Lotto AJ, Kluender KR. Influence of
fundamental frequency on stop-consonant
voicing perception: a case of learned
covariation or auditory enhancement? J
Acoust Soc Am. 2001;109(2):764-74.

YPAY Y oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5052-en.html
http://www.tcpdf.org

