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Abstract

Background and objective: The Voice as a product of a multidimensional mechanism is highly controlled by nervous system. Multiple Sclerosis
as an idiopathic neurologically disease leads to voice disorder as a primary sign. Since there is no lesion on the vocal cords, acoustic analysis
like frequency based analysis as a robust and exact method, can be used as a method of assessment. The objective of the present study was to
compare voice quality of MS patients with their counterparts.

Methods: This is a cross sectional study. Purposive sampling was used to recruit 60 patients, namely, 30 MS patients and 30 normal counterparts
aged between 20 to 60 years old. The research instruments were Cepstral Peak Prominence (CPP) and smoothed Cepstral peak prominence
(CPPS). Acoustic analysis was performed by “Speech Tool” using sustained vowel prolongation and reading the standard text tasks. Independent
T-test was used to analyze the data.

Results: CPP and CPPS values were significantly higher in normal females either in vowel prolongation or reading tasks (p<0.001). However,
CPP (p<0.05) and CPPS (p<0.001) values in normal males were higher just in vowel prolongation task not for reading task (p>0.05).
Conclusion: Voice analysis of patients with Multiple Sclerosis can be used as a diagnostic tool for voice disorders. The results of the present
study revealed the importance of voice analysis in early stages of MS especially in female group.

Keywords: Cepstral Analysis, Multiple Sclerosis, Voice Disorder, Cepstral Peak Prominence

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License

(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:Vosalehi@gmail.com
http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

V) Y45 15t lalas dos

ool 3 4l V¥4 olasls o bas s Lail

s Al Jele @ Mo 5 ks 0L B OS5 (Mo oS )
(O8] JLROv W B

2,08 e FObdaxl Oloyl T pello fadllpl* (5 55

Z. . P

Oy § Slos 5

0Ll (S (ROl 5 e pole o815 ¢ Sy )i 5 pal 65 S Sl ys )i Akl el lS (5 g tils
SO0l 015 (SO 5 e ke oK e dils i S Y

0Ll (O (R0l 5 e poke sl (o3, 25 sal 03, Slsbd (Slaysy kS paais 51555 Y
01 (05 b s oKl (S S i o2 gl 05,8 S SN A1 b8 ¥

O D5 oD 5 i ke oSS 3alS 5 ST 25 gl 05 Sl () ST ranas (5185 .0
(S 255l 05 8 0I5 5 Gt 518 o8I LSS S UL (sl DLLS 015 1 s Bl 5 s
Vosalehig@mail.com:4sbl,* ¢ +AAYYYY VA + FY %

VA0 5 Vo0l uyB TR0 sl 5 V9 1edl s

oS>

Gl €26 e b5 e e Sl 51 (S 5 Al oo il o s 3 Shas 51 Pl (St oS paamns Ol 5 1o 1 5 0
Ol 53 —tl 5185 Sla Uil b g Lo guas = St ST Uil cOblow (ol i 3 anlis 395 OIS sa ol oo (S S o gl o 5 olul 51 o
Pl ane Obban b ol dglie 5 o5 ASCl oo 0 Do 3131 (glbeo kS ) B b g3 ool 3003 oty el (G g0 YN L5 gla )
A

Ll 0 5 Y e o 85L 53 (03 10 5350 10) s Al dlo o Sl 33 Y0 5 (03 10 5,50 10) ol 3 W0 (ghbo oo = Llowd &alllas (ol 33 2 g B,
L bk Awlons L s bl (e 0005 5 [a] 85 0428 IS5 55 <Speech Tool 1jle s 51 esliml b S ST Llos . 2 3555 SLaslone (785 k505
<, 32 (CPPS L Cepstral Peak Prominence-Smoothed) ods Jsias JI o 43 - 54 5 (CPP L Cepstral Peak Prominence) JI juwew 45 - a5
A o s s S Sl 50T S a salemsay (slaosls .o S

3l 0l 0058 53 (p<a/r o V) s plpl e OB 51 iy (solslme 5 by (e 5015 5 4S5 9088 ST 53 48 43 b 0B > CPPS 5 CPP uslie tlawdly
(P70 0) e Ol ST 55 6 53 el pl & LD 1 ey (Sbsline ) she [afAST5 0088 CSS 43 b ad 05 S (p<t/+ + \)CPPS 5 (p<+/+ 0)CPP
2 ol eslizal B Olilay 31058 0l 53 e YN et (slalnl 51 (S 0l5ear i ISl e 4 S Olilay (Shhas oS et g oS
) by sl oo 53 olpl & Sles 0B 05,5 Lo g Slovs 131 Sy s a5 5, 820300

IS{JEVUIPE I F-SWPSI WY S OO PO G i DU PP [CHRVWRY WO {PYS PR W

Gl Bglaa LA (330 Jdlgn F/r ot WA Gsae Cad 4SS Gl A el boalie SOl gl cilalias adaa (V4D
)https://creativecommons.org/licenses/by-nc/4.0/deed.fa 43w 43 e glal bbb ) allie (o) 53 ol e 3 e 4S 283 0a 0 jla) Lad 4g 48 ol o2 i (
S w5 g sl A (ol e shay o Lal



https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

sl (i plas b s AL JSom S S 2lr) S5e
0> b e e sdieul Ciksee Sllas &S Il tiledd
Cld 53 () 2,1 (Vb bk s slesl sl S se bk se
Sl Ol 5 WL Sopn b JbS S S
g oo b Al 5zl o s b iS5 53 59250 JSCmar S
LS fas 535 Sy sen Lol (Kol Ol5me s 55 g 50510
3 2VU pslie &S i 5 5l s g Gladged Soselew
5o e o Jlisas 5 5Ll s ol s b et 5 e
e bl gl GO Gl fSo S GBS e
G R Do 5 als (ST S5 (el Ol 5 4 5 G
bbby el el wbo e Jdsipena (F) Lpds S50la
a5 B 5 Saan baliul 5 o I 05,508 55 S ST
s S aas g5 b s (e glbaas) s T.pw Loyl
b oge adises 55 Logas (6, S05l01 (slaognd ol Laseds
ook (VeA) del 3525 a0 olados 5 s K3 8 51 VL Ol e
el s0les b, flsl 53 Mo S ST I 0 S5 5,150
Lol Sl Js il 2| BB WaaSTy (g goen 5o sladigod > Jaid
(V) el placussdees Sl mﬁ)u{f sladiged o
2 S1s 0AiS Glawged Sl idw ) el (Saolen
0355 3ol sl b Tl cale sy Smn ST o sl Lol
S50 DS 5 Sl Sl s 225 pde aksy oS
b 4SS (o (2 S Bl e cals 5 SIS s
5 33 2 35 b 31 (A) 3,8 e ploil s 0L cameg) (ol
3 5333 s Sl 53—y OS5 gy i — IS
S 55055 5l pls HVAR) Sl (§55,00 Moo oS ) Sk
31 e (6 a5 03 shamsas o Y] L3515 L Coe
Lol &l35y (S5 3 331 adls glho Kbl 5 (ostdp s
OetS SS 55 a1 S ST gl ) s el ol s
Sl bl b S cad ((VeA) (oS 03l e gy iS5 ST
55546 (Slo gty 4t 5oy S 53 88T S o S 5l | el 500
Jlo s 2L 5 Kusyl8 ash 53 S gl Sw LS s
@l 30y slro gl (a\.\S@A S pede (V) Yeo¥
B 6 lp Mo kS Ol Gl [ B el

510 Oleys
Jsl sl Glacas sdoes 05 S0 b s slaaly 55 5 144F Jlo s
5L (53505 GRLSes 5 LIS i S ST oo
g 48 g e 06ty (S sST 0y 53 b st 0185
&l "(CPPS) ol Joiss Jljneas 4B (s Sacr 5 5 "(CPP)
3 Mo Sl et bl S s S sl o Sl S )
mﬁjt&fjgbgmé&)@p)@):\)\wﬁ;ﬁxm
b (Soon Ol 523V b 030l St ST 0Ll 53 .(0) 2515
5 Sl 0aiS IS s o Cigis 5 (So T s laaddse
S Sl kS Sl Sl Sszss bt o e S

3 Cepstral Peak Prominence-Smoothed

Y

PURY-P \

b s oy (oo dlicmas Solo (Ual-pl) s Al Jelle
63, &Sf-tguwjif\ Ll g oo oS Conl LS00 e
s 93 b Golew ol Ly w0 opLal LyLT (V) &S 805 1 o
SF o o s (s el (S5lacy 0l 53 (1Y) 2)l5 ]
A 830 3 (g3dme lasls of Jlisw ’J:?u" B J§E Cod
ol B3 a8 paali 5 (e L e oy pUS 5 She Bl
PLE bl 3925 @ ke (2l re Blu 5 e (sl g o
(b Gl Rbls s Il e (WS cins (ol
V) ol D131l Sl 5 ele] )3 X s s g

5 <tSL BB e S0 Gl cpl ol Sl lailes 5 (S
(V) el o S5 p5 w5 e 35S e
Jdsas Vgama 531 ol 3 o S8 8 s e Ol ilidss
S5 4 "G B (g S B ale Sl 55 edals s il o0
Ollazy cpl dmom 3 anlss pzs OB lew L(VeY) Al
S o SV bl slais) Obe s S ST L)
dyars Olgea Mo 8l Jloysp (olimt Connl
I3l (e s s Shoe 51 e Sl (sA N conilSe
I s oS S l5 5 A5 ol 2B ¢ s b
05,5 o) (Sl 855 iy 5 i b ol S (gl STl oL
Syl byl s abme ol s b 0L o34 |y Oblew |
0y s i 4 el el 4 Vs Ole Shiao kS5l
Sl 3575 b S5e 2slon Dk s pde o Sl |25
OB 5 2o B3 53 o0 g (ko ol ol Jol o 53 i o
Lol ol e et 51 ol Sl Lol 5o a2l
B ez 53 S sST Sl bl pl by i pd el g [t
5l ol p&ms 55 asets )3 5 oMt Sl sla o)
(1) S o Ll |y oo 25 S g 53le

St 5 s b o 51 S ST L)) cJlosl I s
slad 3B s ol 1) e oS I shmdr 5 e
b s w0 s gl STusl oLl glacians s 5ok s
039 ol el gladle ) b a5 51 g5k e Jdsmenas
st 55 | o i S (S STl oLl Sl g pliS' S
DL ) o (S35 s (S S S @ 5 o
L0l s Sy diwe cokS Sl ke (F20) das e
byl s Slas 31 Sb5L oS ol gLl Gls 31 eddS s
(0) Conl LS B9 slias guiis s Shas 5 Sse Slacpr
S ST (Sl oyl gy ey 3 s Slatass Lo b
OV Llodd () 0555 o 2l el ST sl o 4z Moo
1 Mo oS5 (Kol o Wlos g el s0le) Sla bl ¢
G Jold il 3les S cpl Semls 35lse S e 6 S50l
sl O g el ol 2w Gaols Cond 5 e
IS St S (o 383 39 (il Bl (S ST

! Periaqueductal Gray Matter
2 Cepstral Peak Prominence


https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

@ (Gl STl 3315 0 ) s b &3end 1 g0 e e
P LBl S S

(el 0l el ﬁLa.olj}f\,&j\»

(L5513 (§ b dhp g 4 Wi«b—‘ﬂb— R WA

.(\Y) «g:,,ifﬂ TN e S 3l e A )

Speech Tool ” 3| lhuo Sow ST Jdoss (g1, andllas ol s
James Hillenbrand, Western Michigan University, )
34 oddiwas 4Ly 53, » « (Kalamazoo, MI, USA, 1.65
5 ) eslimal b o gl sl 31 Gl @500 e IS ol
Lol 5l Jeols laesls .dus 8 s s CPPS 5 CPP sl
Saasl A Jlosas Y s SPSS il 5 eslind
son Slp LAE oo s 55 Jles glagatli b e
i o3lil 55 sl s S5l ST gl g0d G 0501 1 e
g5 3 ALk £ ool LopSile G Sl s Sl e
ool pelane oS s b Jis 5 0050 coddeslinal &lo3T
A eslal /00

Ladl ¥

3355 063 5 010 slancdl ol 5 ke & b e ()L (slaosls
ok asly QLA Y 5V Jyd o 9:3134.30,«\.&49’)}\:@)&@0})?
Oﬁpw%;@Madww\J;&@uafﬂbgm RO
S5 53 a3 plepl & Vs 5 Il 065 05,5 CPPS 5 CPP
Cage )b 5 (p<e/etN) 5 (p=v/rY) fa) W1y oAsS
O);)} e W1 g gl (P )) 5 (p<r/rr))
J,v/a/f\f\)QJrS%KSJ:LﬂL(:\@}W;Hb;\)!oﬁ‘obf
Ssbae eyl (p<i/e+\) CPPS 5 (p=+/++Y) CPP_.Lul
5 (p=2/Y¥4) CPP slie 1 bjjfo:!‘ 03 &S -y )05 s
392y (Solabas o ylis mﬁ)l:.éfg_jzdﬁ)> (p=+/\VY) CPPS
ﬂjjfjé g e a3 P LY JIKA s oS sboles )10
33 2 3CPPS 5 CPP il 55 b SSbe el 4 0L
03,5 5 oblas oy oty sy SIS 5 [a] BST5 GAES ST
Ol e 05,8 55 s o 0L & 5 0SS iaman sl a8 J 28
fa] &5 54iS ST s Il 65,5 ;5 CPPS 5 CPP .slas
.W‘Jxﬁw\.rwmwﬁywbm%y«g

o) e (A1) s Mo b3 (S5 5L (glad ol 53 o
(008) 3l (Sl s G Jlel S (o g
Jeloss a8 555 e odaline el 4 U la tagsy Hg,e 55 S 5o
0L S ST (sla bl 55 aly (S5 o 305, L s
Saa b sk ol ol el €3 13 a5 550 il
3 i Sl ol & Ve Ohlery S ST S8 S5 s
Sl 31 eslial b Wagl (slon 03 8 (o o S5 b Of dnalie

R rler_'.l I s

woros Y
S g Slanslie g glalslhe b ap g Lo &3 andlas ol
OSan 5 08053 aallas jlne Bl ol Sl b anlllas & 505 oo
e A Y0 0g 8 o (Sl dgad e g 5 ool b s (Y)
20 \0) S ¥ Jold b 05 S OBLISES 8 (S peple A
L3 o £0 B Yo s ddgdoes 53 s b 2 SL (05 V0
by Bolaid Glosda 5 puiwd 53 Coner Bl L &S
O pan o (Kb Shilu s g pde 5555 Glasbas (8 8 s
S s oSows Sishe 4 Ml pie @ 2IS L 0 s 5w
phe 035 5w Aol 3l ABle pie w2 IS ki ¥ b
M b o a5 o plidcaas JShe 088 352
L3 g ool sl (glad = el Ea slal pl L as ol
ok s 50 SdelB 6,5 53 eSS, 0L ) Pl 0o
ol 4 Oblay G Lyad 4 (phics Gl 00,0l Gl lns
2 OB, s DLl Gl 5 anrl e Ol s Al Jelle
a5 b Il 051 2eS b o5 (g b 0 Dol 1 s S ey
5065 5 JSame b lpl 4 Mes 055 3 QISES S Al
Lals 55 8 Loy ‘JL(\ oS S g b _odiSs s & e Ols e
st Sy sadis plo s dadls 515 Jle £0 6 ¥ e
e Dy Sosler Glp 5 S8 Ohlew ple 5 S3lss
3131 Gles & gad ok gawy o cantllas 4 5555 Slaslas bl
Sheslieal b fassy 5o oS8 Lbaols) pp 0555 5 o
&35 » 5 Soslex (SHURE-Prolog SM58, U.S.A) o5 S
O oot | [afiS T 48 A aesl 3 OBASES L3 51 o Lo SL
g;.«\)f':«g(:j\) Al e e OMax (695 5 rzead LSS 4l

gl aMes 5 I 503 05,5 53 4 g iS5 fa] 815 92 AISS 55 )5 CPPS 5 CPP dglito guls ) sk

CPP CS”

CPPS P
L) o la
CS"(dB) (dB) CPPS/a/(dB) CPP/a/(dB)  (Jlw) i T3y
O/ Y VENVEF /000 VY/AYY V14 ( Sles
“5”. : M=10) J =S
VY4 Y/YAY ARR! AAK Y/X¥0 slre O3l
Y FYY A/ YO Y/¥PV VA\/AVE A\LVAN ool
(0=10) el
2 JAOY AYAl AR A \/VY Sl O3l
<~/~-\ <~/~-\ <~/~-\ ey pjlv\j_,,

C_,.M:‘ um)bnf;_a:\lﬁ 0 JJGJA))A ):‘"’\)Li J‘Jﬁ.ﬂ LSL"UM"’ CS (5\){&‘ VSW*

v

! Relapsing Remitting MS


https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

UAC\m‘)’w;(’JLwd\:fﬁwﬁ)uf; /a/if\;‘_;.x,,ifu,lﬁj;): CPPS CPPMLE.O G:LZ.: Y Jsds

CPPS CS(dB) CPP CS(dB) CPPS/a/(dB) CPP/a/(dB) (Jlw) ;e Laos S
£/5V VEVO O/5YY Y40 fY/4 $ Sls
"&, (M=10) J =5
/204 \/QeF +/AOAQ \/YYY A\VARS Slae Ol il
AR \YVY S ¥\ 0 VY/PY FANA Sl
(0=10) ¢l
+/OVA \/OYY Vidnd AN /AN Sl Ol ol
VY YAAL) <o/ ey polAis

G M}ﬁ)bﬁfk&v&: BL) jk.lb)}d J:A‘)L: )‘Jx.ﬁ.é LSLJJ‘\J CS LS)LA.’?&‘ rij*

13.000-

12,500
12,000
11.500-

11.000 {

10.500-

95% Cl and mean CPP Ja/

T T
Control M.S

Female Groups

ol s 5 Il 065 e [ 8T 0 CISS 5> CPP lobins wlis ) JS2

4.500 |

95% Cl and mean CPPS Ja/

25009 |

T T
Control Ms

Female Groups

ol e 5 I 005 o [af 815 0etS CAISS 55 CPPS jlalims sl .Y S

20,0007
18.0009

16.0007 I
14.0009

12.000-

10.000+

£.000- 9

T T
Control M.s

95% Cl and Mean CPP CS

Female Groups

ol ades 5 Il OBy o S ST 53 CPP lolins oslis ¥ IS0


https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

6.000-
5.0004 E
4.000
3.000

2.000+ ]Z

1.000-

95% Cl and mean CPPS CS

T T
Cortrol MS

Female Groups

el s 5 Il OB (e 4w S ST )3 CPPS lsbins oslis ¥ JSCs

14,000

13.0009

12.000

95% Cl and Mean CPP J/al

11.000

T
Cortrol Ms

Participants

g 4l 5 I 0l 5o e [ 8815 GES ClSS 5> CPP lsbins sl 0 JSC

6.000— ‘

5,000

4.000

95% Cl and mean CPPS /al

w
=1
=}
=)
1

t

T T
Control Mms

Male Groups

u,u‘r\ Mmjrjtﬂ Q\AJA O /a/ isb QM;&&)) CPPS)‘JL\M CJ}LG:! 9J§.§:

15.500

15.000+

14.500

=
=
=]
7

13.500

95% Cl and mean CPPCS

13.000

T
Control M3

Male Groups

ol s 5 Il O13 50 o w5y S LSS )5 CPPS Slsbins sl 35 pe .V S


https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

W 5 000

[3]

e
4800

o

[

- -

2 4500

o

O 4.400-

32

D

(=]

4.200

4.000

|

T
Control

T
Mms

Male Groups

ol s 5 Il 013 50 i gy iS CISS )5 CPPS Slsbins <5l 35 pe LA S

52 063 038 03505l 5 02 pitiy 5,555 4 L
AOY) cl e gola Aol e 5o s ulel (las
bl sosasys (V) Ol 5 sl fassy 5o oooeen
S OIS sy (A3 Jaste Sy O (58 5 i
33 Sl JalSE Gy ol ol (Sl 1l 065 53 ST
R gt 35 (Shs 53 8 35 e 158 2 5S Ll 0B 03 5
3ol Ol 3L 2l s Ols azim (Bb 51 st e S
3 S Ol el 10O Ll SAlS S Bped
Sl S5 5 0b) 08 53 e JS coiS als LY
SIS Joas «RlSS 53 8 52 5 S O oty 09 50503 522 b
o 03 g s cieS 53 S5 51 it 5525 Al LS
ol 2als Tulg 5 S pesls slabsl ol e RPNy
B el <(VF) cwdts 655 43 Loguas CPPS 5 CPP
2 Losas el adles 0U5 05,5l avplin 53 0130 03,8 s 0
Ll e e iS5l e bl IS
IS ;5 CPPS 5 CPP o)l 50 & 0> Jfﬁsa)\,.c«s\.!
0150 b ol pl s 013 50 (5o kS A o LS gy i
3o 5o Ol e Mo kS s o Sl 4 0, Sl Wl
S jsbolas (3ib 513l ol é s, gl 3480 b, Sl
b3 055 bl 038 jaseie i ldlas o]
IO o (6 30 & a2 5 L 57 (10) ol 013 0 03,5 31 3 el
Coorl 5 &y me 313 331 oo b dad o S5 coS 3 s
Glallis gisaly 5 2Ll 5 el @B 0L 05 S 4 a2

By padia Golony 4Vl (gl e 55 s S5
CPP 5 CPPS o5Ls Slesls ol esd wllas ( ') 0w
= Ol3m 02 5N b W (503 S80S s iy (5 oo sboy
SNV ) sl @ g 1S Gl 505 3 o hew 5500 5 S
5ol Cine s o bl skasoli olides s,
Mo kS (S1al i 03 88 (51 St ST slas oSl
b S s0 S i s ol o M gloys 5 oLl s
Ot Obe OILLL 5 cands bLS 1wl soles sba b)) 83> o
S8 a5 g 85k oMnd Sl glaclas 5 jasls
@L:; Gl ik g b gl > edew (M) das olas s
b 3 5 3 sy S STl 0lay s 2Ll @ by
i€ Slad gad 5l 5 ol S5 GAES @ 5 gdee W Llod ol 2

OV
e b shmae Li bl Ol s IS0l Jdle
ol s () ol iy o Kata Ady 3 das s s aslil
S plel e Ohley g Dbaw OO G S e
51 S ST gl bl s andllas (ool o oS Sdosnl
Bl 5 olwdinms (03 53 0l 18 (6 pd)) SO B s 1o
L g g0 oLzl L;\asfwfu)}.ps\g o sladle js gode 25 >
b 0L 3 8 S o sla i 53 3ael 4 b agsl Js (M)
sor b 3 wals0les ol plsl 3 (18 ™ 03l3)
Sboedsl Sl sy el byt ea g &S5 U008 (lad e
LB s S e sl b5l 3l esliad b sl 0L 5o
o3 S pl Glhao NS St ST (sbaeir 5,050 AET 21331
9 G35 eyl Gl eslal b 8}»4.3 Olays 5 ed=is Olhlen
Dyd w3y S5 ccawéuaé})

LS o oy Moo D gad 53 35250 9 go)a Olioe o) e Jobos
o Aol dloes U 1y S S )5 352se 6551 SMEs
tiloes oS Oy s0ts Ssp S5 b 5 Il W S
Ojer S350 5 slin g0 JUS SO (ol $(0) XS
93 ittt I e paiials b baals T 8 5 ey pesla
CPPS 5 CPP oslis amiys 503 Osew S, bt L acolis
Spols b o &l Jlss ol oils dalys (6585
b b oanlin 53 Jles dabs L al galS 4 2ee olinels
3 a3 0L ol lse cpl @ ar S b (0) 2sdie O S
S 55 Jx8 05,5 CPPS 5 CPP joslis Kk <0313 0 05,5
oS ol iy elpl @ 0L 31 (g bobas ) sba faf 15 0AiS
S s 5 525 2575 5 0330 S350, 3RV 350 0
Sy S IS s b oS el orlpl e Ol e ghls o
s ;i IS s S s ol S3 B Ja/
sdalio ool ade 5 U8 058 SaSile p (sylsbas
sl Jo e 0 ol ool oS 30 Jdo Bl ol 35800
I8 e 56 s e b o (6 eSOl et S AL Dl
alSS 55 2 55 CPPS 5 CPP slie (l.pl s 01 05,5 5
oS ol e 05, 31 (5l bins ) sy st 5o 1S 5 oS5 02S
ol ek o Ol Calides wladlas oS jsbplan ioman ol


https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

SrSens 0

33 I Lol Slae o 3 eslinad b g0 S Shes s
B BB i a5 b o e Sl e s Olles 058
IS Ol b 33 L amlie 53 Lol gl kS
03Ul B 6 ) oIS L1 Y] aets slaly!
seslts ol 305 1y s g8 5 4S5 5 ST 55 a5
el Sl 53 s olol adles Bl (sho oS s
S 38 by ted 065 05,5 53 Lo s 55y 4 D
eyl a1 Jorlpe s a5 0ble 31058l oLl Ls)
oy o B 4 (555 08

J‘é}.’é} S.m.)"“ 1

CoS gl 5 Ly Ol b Slidos b Jol dlis ol
L 0L sl s Al Jetdle s 5 (e OS5 (oo
s Slides £neS O gae (] 231 ) el
oled b QY o 3 E5w0ls 5 i pole o0
s sreisls Olidss S Jb cole= L aSel 40/A Vo404

RO PR U-{JS A .5 P

505 505 I s o 3505 LS o (S5 SU 51 b dan g
S oy |y b sl S &S S ys das e 2alST
S S 3 o kS oL Gl Jos £ cpl esdhew
b VA Olsl 5 el «(VV) J3 o (0) L g o3l 30 ain g
I s a5 80 o8 Loy 4 ol & 355 Sla sy
ek gl Sl S gl s VL B b s oo &) 0wy
dins (Kb 8 s o Kt @il bloyl s s e 0L )
Slastar)s Ole 558 L3l Bs ar e (3) 0L 5 Ol
el £)13 352 s ot 5 1o (55555l STl
kS (5 7S s b o S ST slags pSel b SO
b ool ol Sl eslinl b 0l 5 oS pn SIS ) (550 505
Al e Sopen b S sladses coiS VG Slabl
Jse S ST Gasls cpl cpizman 28 )18 S ST e
Byad gpmls Olis (S50 53 4 (63 3a aie sla Shos
55 &S das Sl | e Seown ST (6, 805100 ol 5 oo 3513 S gen
(A AL dde WagT oleys = G 5 o VM o
Lokl lataniy 55 25 0 Sl (ppdpe Cootl 4 a5 L
e coaS ) (Slanslin dalllas o) fun sla oLl Sl eslanl
15l 53 5 5 Yl 31 ey il oo 5 elip) adles Olacy

5,80 ool Sole s s


https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html

[ Downloaded from www.jdisabilstud.org on 2026-06-23 ]

[ DOR: 20.1001.1.23222840.1396.7.0.41.9 ]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Feij6 AV, Parente MA, Behlau M, Haussen S, De Veccino MC, de Faria Martignago BC. Acoustic analysis of
voice in multiple sclerosis patients. J Voice. 2004;18(3):341-7. [Link]

Dogan M, Midi I, Yaziaa MA, Kocak I, Giinal D, Sehitoglu MA. Objective and subjective evaluation of voice
quality in Multiple Sclerosis. J Voice. 2007;21(6):735-40. [Link]

Brinca LF, Batista APF, Tavares Al, Gongalves IC, Moreno ML. Use of cepstral analyses for differentiating
normal from dysphonic voices: a comparative study of connected speech versus sustained vowel in European
Portuguese female speakers. J Voice. 2014;28(3):282—6. [Link]

Ma EP-M, Yiu EM-L. Multiparametric evaluation of dysphonic severity. J Voice. 2006;20(3):380-90. [Link]
Hillenbrand J, Cleveland RA, Erickson RL. Acoustic correlates of breathy vocal quality. J Speech Hear Res.
1994;37(4):769-78. [Link]

Heman-Ackah YD, Michael DD, Goding GS. The relationship between cepstral peak prominence and selected
parameters of dysphonia. J Voice. 2002;16(1):20—7. [Link]

Maryn Y, Corthals P, Van Cauwenberge P, Roy N, De Bodt M. Toward improved ecological validity in the
acoustic measurement of overall voice quality: combining continuous speech and sustained vowels. J Voice.
2010;24(5):540-55. [Link]

Maryn Y, De Bodt M, Roy N. The Acoustic Voice Quality Index: Toward improved treatment outcomes
assessment in voice disorders. J Commun Disord. 2010;43(3):161-74. [Link]

Awan SN, Roy N. Toward the development of an objective index of dysphonia severity: a four-factor acoustic
model. Clin Linguist Phon. 2006;20(1):35—49. [Link]

arding P n., Steen I n.,, Webb A, MacKenzie K, Deary I j., Wilson J a. The reliability and sensitivity to change
of acoustic measures of voice quality. Clin Otolaryngol Allied Sci. 2004;29(5):538—-44. [Link]

Maryn Y, Roy N, De Bodt M, Van Cauwenberge P, Corthals P. Acoustic measurement of overall voice quality:
A meta-analysis. J Acoust Soc Am. 2009;126(5):2619-34. [Link]

Salehi A, Izadi F, Gholami Tehrani L, Rahgozar M. Voice-based laryngeal manual therapy in treatment of
hyperfunctional voice disorders: A preliminary study. Journal of Audiology. 2013;22(3):52-62. [Link]
Kkhoddami SM, Mehri A, Jahani Y. The role of sex in glottic closure pattern in people with normal voice.
Journal of Audiology. 2011;20(1):64-72. [Link]

Radish Kumar B, Bhat JS, Prasad N. Cepstral analysis of voice in persons with vocal nodules. J Voice.
2010;24(6):651-3. [Link]

Preciado J, Pérez C, Calzada M, Preciado P. Function vocal examination and acoustic analysis of 905 teaching
staff of La Rioja, Spain. Acta Otorrinolaringol Esp. 2005;56(6):261-72. [Spanish] [Link]

Heman-Ackah YD, Michael DD, Baroody MM, Ostrowski R, Hillenbrand J, Heuer RJ, et al. Cepstral Peak
Prominence: A More Reliable Measure of Dysphonia. Ann Otol Rhinol Laryngol. 2003;112(4):324-33. [Link]
Lowell SY, Colton RH, Kelley RT, Hahn YC. Spectral- and Cepstral-Based measures during continuous speech:
Capacity to distinguish dysphonia and consistency within a speaker. J Voice. 2011;25(5):e223 [Link]

Watts CR, Awan SN. Use of spectral/cepstral analyses for differentiating normal from hypofunctional voices in
sustained vowel and continuous speech contexts. J Speech Lang Hear Res. 2011;54(6):1525-37. [Link]


http://www.sciencedirect.com/science/article/pii/S0892199703001619
http://www.sciencedirect.com/science/article/pii/S0892199706000749
http://www.ncbi.nlm.nih.gov/pubmed/24491499
http://www.sciencedirect.com/science/article/pii/S0892199705000597
http://jslhr.pubs.asha.org/article.aspx?articleid=1780610
http://www.sciencedirect.com/science/article/pii/S089219970200067X
http://www.sciencedirect.com/science/article/pii/S0892199709000034
http://www.sciencedirect.com/science/article/pii/S0021992409000884
https://www.ncbi.nlm.nih.gov/pubmed/16393797
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2273.2004.00846.x/full
http://scitation.aip.org/content/asa/journal/jasa/126/5/10.1121/1.3224706
http://aud.tums.ac.ir/article-1-5050-fa.html
http://aud.tums.ac.ir/article-1-83-en.html
http://www.sciencedirect.com/science/article/pii/S0892199709001143
http://europepmc.org/abstract/med/15999793
http://aor.sagepub.com/content/112/4/324.short
http://www.sciencedirect.com/science/article/pii/S0892199710001207
http://jslhr.pubs.asha.org/article.aspx?articleid=1781955
https://dor.isc.ac/dor/20.1001.1.23222840.1396.7.0.41.9
https://www.jdisabilstud.org/article-1-664-en.html
http://www.tcpdf.org

