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Purpose: The purpose of this study was to investigate the effect of semi-occluded vocal
tract exercise (SOVIE) using tube or straw phonation on subjective voice (auditory-
perceptual and patient’s self) evaluation in patients with functional dysphonia, which was
analyzed by Meta-analysis. We also examined if a difference in subjective voice evaluation
by subtype of SOVTE according to the number of vibration source exists. Methods: Nine
studies published between the years 2000 and 2018 that met the inclusion criteria were
selected from 9 databases (RISS, Cochrane, EBSCO, EMBASE, ERIC, ProQuest, PsycINFO,
PubMed, Science Direct). These nine studies were divided into 13 subjects by dysphonic
type and SOVTE subtype, and their effect sizes and mean effect size were calculated using
Hedges' g Results: Based on the results of Meta-analysis, auditory-perceptual voice
evaluation (G, R, and B scales) were significantly decreased with moderate effect size after
SOVTE. In self voice evaluation, the total score of Voice Handicap Index was significantly
decreased and voice quality was significantly improved, but the total score of Vocal Tract
Discomfort Scale was unchanged. In addition, the SOVIE subtype by the number of
vibration source did not impact auditory-perceptual and self voice evaluation. Conclusions :
The study revealed that SOVTE using tube or straw phonation is effective in improving
voice quality in patients with dysphonia.
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EBSCO, EMBASE, ERIC, ProQuest, PsycINFO, PubMed, Science Direct)s 53l 2000¥1%H
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.M 2

W2 AAEe] SR AsrHoR dwdr|(lip trill), §
D7|(tongue trill), /b/ FFLA, FYthumming), €02 ¥ 7}
2]7](hand-over-mouth), ¥t ¥4(tube or straw phonation)
T Z2 oot AErHEY afE A $tKGaskill &
Erickson, 2008; Laukkane et al., 2008; Lee, 2017; Ogawa
et al., 2014; Titze, 2006; Vlot et al., 2017). ©]&3t 7|HELS
Aes FEHoE Histy ks ZoE WHHHEEH
(Semi-occluded vocal tract exercise, ©]3} SOVTE)o|gfar gt
THCielo et al., 2013; Dargin & Searl, 2015; Lim et al.,
2016). SOVTE= 2+ 7ol w2t 24 Aol7h ARt difd
T ARG Y& oA Hart o]FojA 1, deoludt 5 5
S ojgslo] HrE HEAHOoZ HYSHGuzman et al., 2013a;
Paes et al., 2013). E3F Wi} wpAT 59 E4F ol &F 4
¢ Ax9 dolg FI7MFIVIE XX JYrtHGuzman et al,
2013a; Paes et al., 2013).

SOVTEY] 27730l SAfolA miAl= Adte ofg] Aol ofs)
JS=lo] Sttt SOVTEY AlPBog 7jo] HEAHOR &l o
T A= WFIL AF= HolHA TRYRE F3 AR
g, & A7 AHepilarynx)? gFo] &oA FM(Pback)ol
opflo RN AHro| St Ay dA(impedance)’t F7t5taL
o] dueaet HE 7IR0l dFS PIA WEE AL A
sle=d] "Hast W IAYH(phonation threshold pressure)S
g2 RN FdeEFdAE(maximum flow declination
rate)2 37HIA 24 BEE 57HIZItHAndrade et al., 2016;
Dargin et al, 2016, Guzman et al., 2013a, 2013b, 2017a,
2017b; Paes et al., 2013; Story et al., 2000; Titze, 2002,
2007, 2018; Titze et al., 2002). °|& QI3 A %2 &AM
A2 raoh Al F2 Loz Hrh d¥otA A ¢
A H g2 F 2892 €S & Qo SRS Eolt
(Engel, 1927. as cited in Titze, 2006; Nix & Simpson,
2008). ©l¢t HEo] SOVIEE &5 238 FAZ & ozt
o] FEAoR daii YR ool A HOE HER=
Pbacko 2 AHE Hrh 3 #3 AR FEsh=d tvd &
tH(Voice Science Works, 2019). wetd SOVIE= #7154
(hyperfunctional) F¥& 34754 (hypofunctional) /3%l
n5oA A8 4 QJtHGuzman et al., 2013a; Sovijivi,
1989; as cited in Simberg & Laine, 2007).

ofg] SOVIE 7| SoAe FEY s o83t ] T
19609 Filandoll 9IRSt University of Helsinki® Antti
Sovijavi W57t S/ FAEE WICE s 50 ¥
I Hsle SRS AAsEARE AR AT(Sovijavi,
1969; as cited in Simberg & Laine, 2007), 1991 o|%&
Shivo7l A=|E FEE E90 o] Wok= THS LaxVoxst
1 Hgste] ARSSHHEA(Shivo & Denizoglu, 2013) 244w &
H QEgolA Bt EdsA H8E7] ARk

gl T2 LaxVoxet Zo] FEU Edf €8 E&0 ¥+ 1

Wil 7] Fo| &A1= W(Titze, 2002; Titze et al.,

ol

ox Hf S ol

2002) 08 R 4 Qlet, B0l ¥ LaxVoxe AROIA
5ok Zsdol Aguiet oA W Al " ZollA st F
710 A7l= olF AsUS 7HAH, 7] Sl kEdke B¢
= Y Aozt o]0zl @Y AsUE ZH=tHKim et al,
2017; Titze, 2006). 2L o= SOVIE & T AFYUQl 7|50
Be &og o 717, 89 5ol AL, olF AEHd A= o
<ot & E¥ 50| Atk WYY 7 e A AEHEE
oLt et Y 5o Aok e 4 o HAndrade et
al., 2014; Guzman et al, 2016), Titze(2018)° ==,
LaxVoxet Zo] E& HtiE Y 4T of Bk 37182
o] 5 A 715 "AE FFl Hoixe HEetA gt
sigitt. & olF Zsdolut dd Asd 7ol Al zs9 st
of wXe Aolu SA mte] Aolof thejx= A=K B gict

=43l9] 3oy S5 181 AR e adks o
gt wol 9o £4E 4= qlth o] FolA BEXT 349 B4
< FAHCE Wresle B/ Qg HAAA H7Kauditory-
perceptual voice evaluation)s ‘ZHE o] 95 o]Fofd
4% o2 B7PEE vl 8] 7 2 AEE Hoh A
1A B7kok= A (gold standard)olztal & 4 JTHKim &
Choi, 2009; Kreiman et al., 1993; Ma & Yiu, 2006). T3+
7F Aoks 219 AR HeE FHH R Briske AVt
2457 Hself voice evaluation) S AR QAMAIEOA &
Jo= Qo xfE= EHF 52 BISHL oo AT At
FAE AT 4 YoHKim & Choi, 2009). ©] F+ 7H 3493
7F WS 593 AgH| glolk AE&AoR AN £ glom, &
@7t Qo] 7P 7]&o] He Hrtolth

SRS ol ot Bt Slvkar dEzl SOVIE: o
717t ofg] WhHo g ZARNY SAE fIs) AREI glom, 1
ago] digt A7EL FFo7 ZvIsty QItiAndrade et al.,
2014; Costa et al., 2011; Denizoglu et al., 2018; Guzman
et al., 2017a, 2017b, 2018; Kim et al., 2017; Lee et al.,
2017, Lim et al, 2017, Robieux et al, 2015
Sielska-Badurek et al., 2017; Sovijavi, 1969; as cited in
Simberg & Laine, 2007). 22t} SOVTES] &3] ot 4414
Q1 B4 ofy mEsitt. SAAXNEY FIE Hot FeotA met
te A2 FEANA o5 F8sl=t BHolH, ol& HiE
o7 AXsk= Y FAH MY AE aHE AT
(Mendes et al., 2018). w&tA SOVIEY A& a3E Hr} 53
Aol AAHCRE HuE Ta7t itk

T A FHAREAR] 7S i eE AR SOVTEY
dby G digt AL Edv#H(Mendes et al., 2018)2=
g BAE o838 SOVIEY FAELE TFHCR AvE o
b g ettt o] e 2012~20174 Atolofl &7HE 6Hel A
PATE BAHHoH, F 141789 18~724] 7158 HCE &
g, 828, LaxVox T o83t SOVTEY FARIE
7vetgrt. 1 Axy, 24, S B4, A7 584 5ol Y
"ok Busieich. deu o] dFoAs B4 il =38 7t
59 AR 75 FESH 4L, SARNE B ¢
o AREE SRSl g AYo] SEsHA goH, |l £
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= AuE dert ot 53] gARRARl B4 A

+/3& B7Iskedl A4l He BAAE S44%7eE tdAe
ke Wrkehe AV 249%7te) FE SA4%7l viAls &
THHo= E4T Fart

nEbd 2 dve g 24e o8t SOVIECIsH & ol
AMe SOVTELL FH)7F =980 eAte] 834 /9871 &
A4 g oA At i’ﬁﬁﬂﬂoﬂ UAlE aRE FHes A
HE7] 5 AAA EALES S HEREA S AASIIT EqE
SOVTES] W& i E}% F 7 s A REESel Be
P 371 ol 2ATle W) bS] BAAE 3 qidA: A
7t 2/387e] Aol7h Al AW E AR 513l oo FA1A
AT 2Ae w2

A, SOVTEZ} H7EAfl 2%t A2 297tel vlA]
T ofHry

=, SOVTEZ} t/gAtol ofgt 27 574971l mjAls &=
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1. S+ 4

S
S Es tiieE AHARE Y HZ ol8gt
SOVTES] ade 45 98l =uiRIsS) 17 2 =9
(Cochrane, EBSCO, EMBASE, ERIC, ProQuest, PsycINFO,
PubMed, Science Direct) 8719 & 97 HoJgHo]Ao)Af A
oJ(Lax Vox,
occluded vocal tract, water resistance, flow resistance,
tube, straw) AND (voice OR phonation)& &-&3lo] EdAM
S ANt EddTE 20189 12€ 14YAME 200045
20189 Atolo]l =9 shaxlof AAE A= ARISHIH.

Laxvox, semioccluded vocal tract, semi-
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A4S Bl RISSOIA 33, Cochranedldl 524,
EBSCO®lAl 162, EMBASECIA 226%, ERICOIA 214,
ProQuestolAl 196H, PsycINFOOIA 60W, PubMedolA 167
™, Science DirectoA] 177HOE & 1,094H9] &=Fo] ZHAE]
At o] F FEH =% 964WS AYS § 5= HAHpeer
review)ol] 23] &R0 ARE =REoz HEfull-text) ©]-80]
7Fset =2 o] Ei= YolE AE =1 1158S R
HES B A471E8S FEolo] F 9y =72 & 97 &

A giges Asieitt. 4 oY AF 712 (1) AEA

BBl T2 ST Ciet HERRA

HHlo]  pAFAAR] BAREARH AT randomized
controlled tria)9} GUADTAZTH| ALY B(A+ AAlol 4
Qo] 2 AT AR HE AFEAE Edst] aFIV|E
AXRE 4 Sith= Borenstein 5(2009)°1 wet & 744 ©E &
B9 A+ A 2, 2) A7l 7158 RNt e A
9, (3) SOVTE FAgHoz wdf TS ARSSt A-(d, Wy
T g7t AR mkAT B 123, () AR S
A S4R7R1 B7ERY A4 S99k AR A 24
B71Q1 Aue =oALt 18O A-HKim et al., 2017)& &
Tido]l LN, AdER, AdZ2EY Al VKA OE
F39 298N E tWFoR Slof olg 3HeE LRSI, 2#
(Guzman et al., 2017a; Meerschman et al. 2018} SOVTE
9 A ] B2 37 B0 =2AFIAY S50 Y1 sk
T 7R A 18-S BF AAste] ol 7 2HM9] AR
stgict. E3F A A FAAH S4%W7H= GRBAS Hk
(Hirano, 1981) % G, R, B A= 9 23(voice quality)& &%
g 6HY AFE Ao EFdeRly, WA AF SRR
Voice Handicap Index(VHI: Jacobson et al., 1997), Vocal
Tract Discomfort Scale(VIDS: Niebudek-Bogusz et al.,
2012) 1921 AL 136l 8HY AT-E ZFeIgH. A 2
I A= A7 FEI AFNM ST AHE ARSI, Al
7t A wE WHESA 7‘]'5"-5 40 ZZelR| Uitk o] =
£ 7% oA Y= 2 £ tiAdolA AQstat o
T+ A% R 7eE 1% 10" A HE 499 96
ATt A whet 13He R RSt EASgon, o
=0 tigt #AAR = B 1 2ok

3. Azl 7Y

A% AR, ST, A7
49 ¥ BE £ EPWclcx SOVIE A ot 5%¥(air,
water)o] T} TR, FEHIoZ T SR HA
24 24%97KG, R, B 2 24, &% é% GE wWigsto] 79), &
7} 2/3%7HVHL, VIDS ¥ &4, -10& VHIZ Q)& AA
o BARW, SD, it pEh) §Y ‘:ﬂ ]HE AFsIAt. 3 AL
A-AR HlEATolA aRT7|E ARESH] fleide AR-ARE
7r] A AS7t 8= BE AollA o] Fhol AAE
] o} HEAH o7 (.55 ARSI TtHBorenstein et al., 2009).

N

4. R{2o| 5

1) 2437| M=

HEREHS 3l CMA3(Comprehensive Meta-Analysis ver.
3) BAZEIHE ARESto] FFE HlolHE A4Skt 4%
| 2AlolA SOVIE SAE AARE At & AEE 349 Ao
-551'3}7] sl FA4E S9H7KHG, R, B A At =
H7HVHI, VIDS, 4o oigt a337|1§ A&Esiglct. 4 &
Ao et a7l N AolA AAE B mean, X)
1} ¥&FWXstandard deviation, = ARESI¥Y, FAY FE

[e]
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Database search (Total N=1,094)

RISS (N=33)

Cochrane (N=52)
EBSCO (N=162)
EMBASE (N=226)

ERIC (N=21)

ProQuest (N=196)
PsycINFO (N=60)
PubMed (N=167)
Science Direct (N=177)

!

Duplicated removed

Records excluded (N=106)

(N=130) 1

. Design (N=34): single subject study,

review articles, group comparison

Inclusion criteria

1. Design: pre-post comparison

Records filtered based on journal )
paper, full text, English or Korean

(N=115) 3. Intervention (N=14): other SOVTE®

study etc.
. Subjects (N=138): adults with healthy

voice, children, in vivo etc.

2. Subjects: adults with functional
voice problem

[ —

4. Outcomes (N=20): non-relevant
measures

3. Intervention: SOVTE? with tube
(straw) phonation
4. Outcomes: subjective voice

Studies included from database
— searching

assessment (N= 9)

J3 1. HO|HHO0IAZRH 24 =29 MF 1. *SOVTE = SIHMEr=a
Figure 1. Flowchart of studies included from database search. *SOVTE = semi—occluded vocal tract exercise

HAF Al 99 (median, m AREY(interquartile, q; &
g;)7F AXNE 9o+ Wan $5(2014)# Cochrane Handbook
(Higgins & Green, 2008)°ll4] A|Agk ofgfe] W3t FA& o] &
sto] Wyt BRHAE HEst ghog F§Ila7]E AEstgin
g tme
X~ g1 TMmT (g,
3
qs —q1

S= 35

qr = the first quartile
g3 = the third quartile
m = the median

£ A7)7h A A &A717F A 28E 5 Qo] ol
%S 7] el 4" %719 HedgesgE ARESIH
(Hedges & Olkin, 1985; as cited in Hwang, 2016). H#a3}
7| AT 1 FE F7]9 Aolg st JEHTRIHY]
(weight effect size)& ARSI, 95% AlEFF 2 {ole2
058 71208 ana7]9 fods ASsIgth

N AolA E2H anT7]9 FAA oldd 55 gt
71 9 A AR AAE 2T BAAE S4B AR
=AM 02 Jeh} 1AHRHNEY(fixed-effects model)S ARRS
AI(Q =19.101, df=18, p=.3806), WA A7t S4B 7IlA
+ A= olFHQl o= YehKQ =137.789, p< .001) HER
T2 ¥(random-effects model)S ©]&3ste] FHAINT7E A&
I tHBorenstein et al.,, 2009). T3t ZF A9l EX(SOVIE
otel S 53l wWE 72+ 533715 $45t SOVIEY adks
Al E Qi

2) HIEF ANOVA

£ Ao EHdqgos AAst A7E2 SOVIE k9] SA
F32 gE 371 B0l LEBAZIAWKCIGH air) B0l E1(0]
St water) SARE F 7HIE ER75I9IE SOVIE st9l S4 73
7re) F1A 4wl digt avtar] Alolg wlwshy] fls o
e} ANOVAR ZAZ3ich

3) WSt A4S
B Ao x3kE A5 £3HIHpublication bias)E A

371 18 AR funnel plotolA Az B9digo] Bl
(Y 2), Fegere] BFRHL AN AT AN 2%
(intercept = -.812)2] $ol8Hgo0] BAHCR G514 oot St
Ho| glee SRIstltk(= 425, p=.673)

Standard Erro
o
(=}
o

Std diff in means

33 2. Hedges' g(@37)0f M2 BEERXIC| Funnel plot
Figure 2. Funnel plot of standard error by Hedges' g



4) Uid o159 & Hot

2 d79] BAder ARE 9wl Ao A4 BriE
A3t Gersten 5(2005)% ¥ A A H(essential quality
indicators)E A&t ARl Hiet AE, Ay EA
Aol izt H=, =4 #Qlo] gt K, Hojg 4] tfgt &
Hol AE 1285 die] 33 Fx=(1d #4424 89 3
4 FAE Brlolgrt. £ ool 23 108 EF Aot
of tigt HE(AF) ANEE ALY YA BE XEE0| B 3H
olitt. ot 419 A7 Guzman et al., 2018; Kapsner-Smith
et al., 2015; Kim et al., 2017, Meerschman et al., 2018)=
AR} SAHTY] Ago] FrEo] A got Z Bto] 2.9
o], Frisancho 5(2018) 7+ Aol BHAH th4l A
o] AGHLt AAIE]of Qlo] Hto] 2.8 0& HIIEHUCh

5) t== ot

Al 2787F1 2490l A A4l 109 o}l <dojHE
S uiat 190] A 187 A4 BAES tifeR B 9o
zZgelrlo] At BAJIANE EYoz Wrksigitt 1 Al
T ARt AAe E9E0] dXsto] B7E} 7 A& 100%
Fot 3 Moz WEHREAS {5 ARE AX B9 oF

iy, o

BBl T2 ST Ciet HERRA

YDA FH w A7} 7HOIQl AT & 24579 24

Aol FAR 74 AE iR o #xEe Ha 78R A

21780130t SAFEEF R n AT AT 79H(BEAE

29.88A), di=e 768(FAAY 30.54A4)0103L, ST

Bl Al R 908(BAT 36.444)010t E3E
F29] A77F 201733 2018 A= At

2) EXLHE
& el Ao 23kE A7E9] SOVIEY o] 54 R3S
Aot A3} aire 8H, waters 5Ho|qlth SOVIES 4
= B 10.083E W= 1~423]97, T 37| G B A7t
< 23.08E02 H= 5~60E0]|0tt

E5F SOVTES] SAEA1 F343 357l A4 24
w7kl A7 S49%7HY] ofY FES ATWE Ad giFE 1719
ol 271 o9 obf] FES Edota Qlo] F 3409 A=
£ 4519t A4 2497 G H=rt ofE T Bk
B9} R A&7t s7H%o, At S99 7= VHIZE 770, &4°] 5
7, VIDS7} 3719] £=0]9lt}. SOVTE FAY-&3 e Az
Ql g2 5= 10 AAEIHLt

v
FF—?—lﬂr

_]

2. MERRN Zat

1) SOVTEZ} S4E01| HX[ZtX sS40 DXz &1t

SOVTE7} 3737019 A 3449710 vjA &= a3ks A
2 Ay g=-567(p<.001), 95% AFT7H-.725, -.408]%
SOVTEZ} B7IARe] A2k BrtolA 349730 &Ate] 22o]
oot gashed a3t ok YERGTHIE 3).

TS A2 2447 7 ok = Haadarlo] oigt
B4 A7, G Ax: g=-.648(df=18, p{.001), R AxL g=
-.549(p (.001), B AT E g=-.418(p=.009)8 HA|7tx SAH

1) Sy olad 129 HY
o) wE SH9fgol bR abt g o
B o] B A7 OB ATIMR BAEC] gy 1 oo oAl SOVIEZE RER AR 5SS HES
< ity | ~ 1= dT o oMo = -
b I - g o, o2 & 10] AN
13908 FEst] 4% A3, SAETATH A7t 64,
Studyname Subgroup within study ~ Comparison Outcome _ Statistios for each study _Hedges'sg and 8% €I
Hedges's  Standard Lower  Upper
a eror  Varance  lmit  limit Z-Vaue p-Value
suitary B -0 0.285 0081 1270 0182 -2434 0013 i
auitory B -0.250 0.3% 0112 0807 047 0746 04 2 ol
sudgitory B -0.285 0343 oie  -1028 0307  -1083 0.288 b ol
suditery water B 0.8 0,465 0217 -1280 056 0730  04% ————
auitory i B o1 0462 0213 1018 07 0241 0810 s
auditory water G -0z 028 008 1185 0.2 2871 0002 —f—
suditary water G 0.02¢ 0.289 0084 -0591 0543 -0084 0.933 i —
suitory i G 0.481 0,208 00% 1038 01B  -1580 019 ——t
suditary G 1.740 0.414 0171 -2882 0829  -4203 0.000 e —
Kimetsl. (2017)2 auitory G 0703 0.378 0143 1448 003 1858 0063 e e |
Kimetal. (2017)3 auditory G 0.8 0378 0141 1432 008 -1820 0069 ——
Meerschman ot sl [2018)1 suditery water G 0.508 0472 023 41511 03B 1241 0214
Weerschmen & sl (2018)2 suitary G 0784 0.250 021 1725 018 -1631 0103 ———
Siekks Badurek et al. (2017)1 auditory water G 07 0331 0102 -1374 0116 2321 0020 —p—
Kimetsl. (2017)7 suitory R 0:908 0.304 008 1505 031  -292 0003 ———
Kimetsl. (2017)8 suitary R 0798 0.391 0158 -150 -00ZF -2028 0043 D —
Kimetsl. (20179 suditery R 0.368 0343 018 -1040 0304  -1073 0383 —
Weerschmen & sl (2018)5 suitary water R 0171 0.2z 0214 -1078 075 -009 0712 ———
Meerschmen et al. (2018)8 auditory i R 0.08 0.481 0212 -0880 0819 0185 08683 ——
0.567 0.081 0007 -0725 -0.408 -7O07  0.000 &
-4.00 -200 0.00 200 400

O3 3. IHAMATSE(SOVTE)S HXIZE ST st 24
Figure 3. Meta—-analysis of the effectiveness of semi-occluded vocal tract exercise (SOVTE) on auditory—perceptual voice evaluation
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B 1. HHME=SS(SOVIE)0| XN SEE7I0| OXls St
Table 1. of SOVTE on auditory-perceptual
voice evaluation for the patients with voice disorders

The effectiveness

Type EBffect size (g9 95% CI [LL, UL p
Auditory-perceptu
al evaluation -.567 [-.725, -.408] <.001
overall
G -.648 [-.869, -.427] .001
R -.549 [-.879, -.218] .001
B -.418 [-.731, -.104] .009
SOVTE = semi-occluded vocal tract exercise; CI=confidence

interval; LL =lower limit; UL =upper limit

2) SOVTEZ} SAR0te] APt SHmjol Djxl= &3t

SOVTEZ @4ole] A7t S4m7lel vl mske Az
A, g=-.202(df=14, p=.527), 95% AIZF7H-.825, 4221
SOVTEZ} &40l $47h At Wrlshe SA4EALl: %ol
At ok YeRdthad 4)
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Appendix 1. Characteristics of articles included in the study: semi-occluded vocal tract exercise
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Experimental Control Outcome (Subjective
group group Duration of Frequency assessment)
Author. vear Diagnosis of Type of therapy in of Study
RS participants SOVTE? one session therapy Auditory- design
Age Age . . Self-
n (min) sessions perceptual
(yn) (yr) assessment
assessment
Denizoglu et al. ~ Mutational B _ b 4 oenf . within
(2018) falsetto 21 22.4 Water 25 10 G* (R°B) VHI®-10 subject
Frisancho et al. Functional e . ) .
2018) dysphonia 16 18~45 15 18~45 Air 5 1 Voice quality ~ RCT
Voice VHI, voice within
10280 B - Water 30 8 quality (G) quality subject
Guzman et al. Hyperfunctional
(20172) dysphonia
10 27.0 _ _ Air 30 8 V(')Lce VHI, V'01ce Wltbln
quality (G) quality subject
Guzman et al Functional Voice within
ool hl , 21 340 - - Water 30 1 - quality, L, ' X
ysphonia VIDS" subjec
Kapsner-Smith Functional
et al. o homaa 10 515 10 515  Air 60 42 - VHI RCT
(2015) vp
Muscle ten.smn 4 479 B B Air 5 1 G R B _ w1t.hm
dysphonia subject
Kim et al. . within
(2017) Nodule 7 47.9 - - Air 5 1 G R B subject
. within
Polyp 7 47.9 - - Air 5 1 G R B - .
subject
9 21.0 8 21.0  Water 30 21 G, R B VHI, VIDS RCT
Meerschman .
Functional
et al. .
(2018) dysphonia
9 21.0 8 21.0 Air 30 21 G, R B VHI, VIDS RCT
Portillo et al. Functional . Voice
2018) drsphonta 15 320 15 340  Air 15 1 quality RCT
Sielska-Badurek Muscle tension Voice
et al. ) 20 23.9 20 25.2  Water 30 15 . VHI RCT
(2017) dysphonia quality (G)

*SOVTE = semi-occluded vocal tract exercise; > Water = tube end in water; ©air = tube end in the air; ‘G = overall grade; ¢R = roughness;
!B = breathiness; # VHI = Voice Handicap Index; " VIDS = Vocal Tract Discomfort Scale; ' RCT = randomized controlled trial
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