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Aojx) =] tfis CPT I = 92507-92508% A2 = Ut X = B APYHP TA| Y 7|5 ollA
& 71ed HHd P2 SRlEA] okt

H 13329 28 U #9| SXY 343
27} =5 Ic e
92507 Treatment of speech, language, voice, communication, and/or
o= CPT auditory processing disorder; individual

92508  group, 2 or more individuals
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2lofe] 7]et reo(FR08) , ‘eIt Slolo] ApHlETe] e geN(Fs00) 2 ALY,

58 ook @444 B RoFFIul 8B S0k Tk A1 MRS 5T Bgot, Ve
W A Slolgol(RATE) 9 Wk} ololo] MR Te] Wreol(F809) ) 9 20219744
e 9 agFelugFolo] x| Bkt FAE R 5§ V% AAEEe
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Q1010 Y HOIS(R470)

B (H 1,252 1,363 1,340 1,339 1512
QUTOHIZE (ML) | 489,305 558,370 690,713 739,186 739,922
7|EL Y HAIEH2| A0 ZOH(R478)

SIXp () 7,342 9,083 10,237 10,929 16,466

oFZ0{H| 2= (Me) 796,551 1,119,923 1,394,317 1,605,775 2,867,082
BE3AH0{HON(F801)

SR (H) 1,847 1,642 1,805 1,794 2,050
QUTOHISSY (M) | 480,209 445,026 500,816 433,190 379,434

+84 01Z0H(F802)

BRI () 787 761 940 829 751
QUTOIHIEM (M) | 189,426 164,379 210,362 192,096 193,538
U5t |9} 210{2| 7|E} WEEOH(F808)

SRt (H) 2,858 2,774 2,825 2,647 3,400
QUTOHIZEM (M) | 374,797 354,806 392,259 396,131 488,285
US| 2H0jo| HMZH2| WEHEOH(F809)

SR () 5,883 6,003 6,671 6,718 7,931
QUTOJH|REM (E%J) 667,594 675,939 851,011 1,056,198 1,228,891
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ZRtAolFo] fHE 7ol ErhRb=loiAigArd g, 2019).

2o @o] HAL B0z H@zo] Bali WMt vio] dlopolE fiIske tEA
Y ERoIc], 1Y 502 o el Belol FAALL He] Balo] Yol 0= Sl HAEA
TIPS 4, B9 AT ok ol oloie FRdollS Py SUe

=

op7Ish7| & 3ttt HEE2 EE9] YA wet dHUEE, HAWEE, AFHSEE, FUEE,
AUelEd 5 o8 BREtHE Ao AEZAE ], 2019).

SA(substantia nigra)?] E1Y1 A/ A5t} HH| A 5‘@.* o] 5= AlSlstal A=

5= AotA7 = tEA EFPA 4A173A dgdoltt. tiFEES 11 A= 4 4= 6l 1
1171~ (idiopathic Parkinson’s disease, IPD)°] AWt Y+ = 5’\*%@, OFE Tjjx]&A SAA WY
5ol Ysf HAsk= Ao g2 A A ot @™ (tremor), =3 5(bradykinesia), 732 (rigidity), XA
E?F(postural instability)2] 4t F-32 Fol T1EF(parkinsonism)olet F-21, R 7H] £/
AT olgd ¥ B HAIAE A  whHIEAol(hypokinetic  dysarthria)2t
G A AEARE 2], 2019).

1.3.2.2. FSEO0, Y0, FZLYT0H, 20T, YZAZZ QU5 Aol

uE] g ol (dysarthria)= 3 A
4o Aol A7 THY Hofjoict. 3 AHEGE ot A4, A, ?3%*3, Y4,
== 7 SLA]
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WA -5 & ThdSt 4178 A HRIolA 71Q1eH, 5 AU S, 9, Hel, A7t 8

Ad4d 59 2 AR dddd. vHdol= A¥P(spastic), ©l Oé(ﬂacad)
2+5A 5t (hypokinetic), +sZYF(hyperkinetic), dExH(ataxic), HF FF-+sAFAEE
(unilateral upper motor neuron, UUMN), 3% (mixed)?] 519 43 (554 E4 9 ofj5-sH4]
BolE ) o8 FEHAHIAHEAIES], 2019).

223 of(speech sound disorder)s= o] 7HA] @910 &2 ¥hjsl=t||, T4 g5 Aok 227189
% 9 715:9] EA o] 2-9] AkZo| 0]2}0] = F2Aol(articulation disorder), 24:9] 910{&]Q1
71e3 7212 ofsfstal AFESh= Tl ofEtel e S-2"dol(phonological disorder)® HEE 4= QlH.
Taggolo] dRlo=s ARl Ao E= 227 TER Ao, AA 2874l, 2ol 5ol i 71
Qof| = ARlS motshA] Fat wa g oflEo] 2AHE Ao EAES], 2019).

£ £L & YHESIAY X Ask= S40] Uehde A=, SH9

o] ¥h¥sta] o] Hutol] A4 Yefh= W d(developmental),
A 7AA £4F0 2 Q18] v-8AFAJ o] HhAsH= A7 1A (neurogenic), 23 (trauma) 52 FAl1Z 402
A3} ¥l-FAdo] TSk A1/ (psychogenic) 501 A=A AEAES], 2019).
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‘dZFPgol(hearing impaired) 2til B oA F-211 i}, 2ol E57= e Aot I A7)
g4 290 ma Wrol it HEEA A7 A4 5.2

Aojtd A7]0] wEhi= AolES A3t AojEE F2 ERelth FEEA 290 wet Z4 3719
2070l FE 0= U=t 27139 olet Fo] 7| F-floll BAI7F A7 TH 2243 7ol Wiol
7133 A7 A 0] A7 A7 A1 ol T 7% mollA EAZE A A9 T3

2ol = golsta A=A AEAES], 2019).

1.3.2.3. HojH=X|A

AgkElol A A8 Q= S5 o}, Au|AmER ] o Folis
s} }54 ngOl .04 0S5 SUIAE 20| Alg 40w Slsle] OptAE Ot A, ¥
FAE F7RIA A4S Eoe A9 B Heh oA ES 6] gistel ekt ol paE
=A% }%HO]: o, oxamel Age HUSY i oRYd FA Aol
AT HEAIgolsts], 2019).

Sl DSM-IVO] T2l §5 34, 5 Fol7H A8 QAL Yol S8 ARgstn], el 2ol
& 217
o

1.3.2.4. 7|Et ExT0HZ Qlst A0 Zof

T (cleft palate) AT (hard palate)?} A7i(soft palate)ol] o] Y= AL UshH
AJNF(velopharynx) 722} 7|-50] BELPHsH, X F E= W Hocclusion) FoES S86k= 45
e, i obs-2 A1 FH A (velopharyngeal closure)”t H&5HA] O] F0IX|A| ot 31 A7}
S = Stk TS 2 T of -2 A mHES O] STl T W2 3o B4
Uepdith, mR2e] A2 4 W 9=l dFE 7] dieol, ohdnp AQlw
¥ 5 H(velopharyngeal inadequacy, VP& 2= 7o ofe-2 nh33 A4S o o/

HAHRFI4! 5, 2010).



1.3.3. eiFsl= QRI|=

1.3.3.1. #0532 x|z

Agelst  wabx(diggelets], 2020001 wWEWH  AojFaphasia) AEE  7]53EH

X (restorative approach)¥} QJAAE9] 58S Fdigt FHA7|= BAFE HZ(compensatory

approach)2 & U= 4= %loH, 75 j.?l AT 5 S TR = A&7t FAf ZRE D Q=

ZA 2k dgaleict. Aojs ﬂx}oﬂ/ﬂ = 941 ¥h A 91ojA1g0] EAJS mletsfof 51, 7|0 HE5)H
Aojg712 Ags] AojrisdAte] Y=g L 9ojrs9] slEd 2¥e T (7E T AUA,

AESHS PP 2 g A

ETHAolZoA dojR| =] FHPHS Q1017]52] &4d0] 71Rtet 2| &2} 7154 QAT SXIAIZ|AL

EE0 s w2 At ARR v 4 lkal Akt

l

1.3.3.2. 2UAFL Xz

Ag2st A (HetAelets], 202091 = T 3S(apraxia of speech)?] A 2= 2JAkAE2)
a&/4do] HEE F= Aol 7P SasHaL Aot 4o TAYPS S YAH R L] 2-20]
SAHER F2 AYH GAE FATIE H FEM =, S5k Ee AT Ed3sE 7R
Ao T E TEold [ A 2= AAE A=Al H S8 7ol A= Joal
Attt ol AL dojo] ¥Rl W E1, &R FEFAY HERE B2 VS
&3 22| HolA(pace)E 2Edh= Y, A& s U 2=t 22 A2 HH Y(feedback)S
&3 g Yeka¥E olgs| AED = A "o olok A A% THITY BE
HAHA AT AR = AL Aotelet. 1A oA 7H] TS| aab Rl A =g
et T2 R gAd 5 2 w2 A Fol der g A9l Hade o=

AASEATHE R 28], 2020).

_l

lru

o]

Agofel wahA(SRAZISE], 2020)00 T 2ol (dysarthria)® X|w3l] SlshdE 94
Aolo] 1glo] B o] Aukg Uolok slri, 11 A1e HE o} Bxfe] E4gt Aol Bk BES A9
AR e 495G oS S o) A% AYSAE TSI LETo o) 28 A2
AT A2 T, 2ASSAEE0) 49 At U YR ES ST 4 A X zslt o
OWF ) 2 S A5 S 5] SIS SR, BT A YL
BEARE 51 o) S8 FolD £80 YA Uk 5 U ALY HRole $58 A
e}, 2:20l0) B 7MY BAVE Sl RS ol AL Ao A o 2 aNe B

e 00 Stk AT, o S R BAR) B9 - Gol 7k 4-0l2%} 2ol B}
Fl 41 Fo 3 FM] WAl 47 B2 T EES £ 4 vk Agstech. St X
o 28Nt 4 o] B gkt ARAE of el o] Ui A9 BATAALLE WL

o.EL FIEI
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0|83l YA TS 7%=t THE T X BEofjof ghrtal AFstoltt. o] A-fole A AES T
T U= 71841 1ots 8 8 R 51 4l Alofgo|ut A|ufi7} 54k 7-ofli= ARESE] oA Hi
Ao R mof T3k AFglo] F-s8 748 £ (non-speech oral-motor

o
A= FHHA] o, 23] ZIFEH a2 A 227800 22 A-folle 582 AdsAE
e Sl 28 Es AT Ee £ 27l of Aw Sl v

7IHE = Qlnt. FF 22740l A=) S 1wl s e ZATEC] &
o 0 =2 AA[StTHT A g2l eks], 2020).

1.4 =2 AYT=XH

1.4.1. WM

:

AL 1ojA| 22 T 3= ool S0l otE olRlAZ 1AL A8t oiAE B2 FAdoH=S AEhe
71RAE AT FEZF AR 9 AE 7| aS Aol S thee S 5 Aot 50| QA B3
QoINS 7H obs2] A7, A= Bt Frhe 750l EAcH 4844 doeiE 7
ololES et oA RS E¥te thE IEs Hrh 84 ¢ A2 Ao Hlnh RS2 AoARE
by o o 4 QAR A AdojAEAIRFE A det E3g Wolok s, REVT AR &S s
o Azl Hieh HhE2 H s UERe 4 AL, F FRSS OE FRSEY ¢ aiEes
AojA|zol YD = At LRbA oz 8F ol A =E FE3| A&sle B9/t 530 ARE
SHohs -F-E T adbHojetal A At

Ol

1.4.2. 710|E2t2!

AojA| =zt =T 7Io| =Rl HEF & dofdol] Az Aol tigh i@l 7iol=eielo] 2l= it
HES WEARE 95 =9 312 AR A3 2016(7194 5, 2017)0] w29, Aol39] slEof=
7HR1A 811, At 2Rl HEe] ddojAE 59 A= ¥ 847 Hofshe A2z IA St Aots
Ao 27]0] 2Eet H7HE AR & e w2 AR EE AR 35 AR =S AlFSHA] 47 u

= [e)
HIHT Qow], T o5 Yojol T AYF 28 Gof A U2 LT JohS 2 4 ]
o] A7lol A HEet X 22 Wolok Stk 3 AL S o] Ashel Fe] 1 SolA 28



A w2 A7 A=Y A A7), AEE, AR X, B AR ASAR ] HisiA= o4 Agaial
BE7E it A 7R oIA RS AoAEARE S3iM B2 o= AH8ohe AZ s & 5 AL
Rt A& el ='ol Eu Folo] 7 adtARIAle dEAIA] Rt B A=t
FEA BTt o] i, T &gl A =0l Walits DA B Al mot Bk tiA] ejakaE 71

A}8-S 7125 WASHL Slk. B Teisto] X|5e 4 gl Aol UANTS o8 4 9T 3
Ak Aks] olrk mgo] B 4 ok AA-QAAE o] Xzo] Betoli Bt By Ang

I

At g EA M (Lindsay &, 2018)2 &% SAHY] YArAE FofQ] A =9} Tedsto] Aol
SRpA] 2710l B =2 ARE AP 2S5 Hist, o], 243 diske] A= ofsf|, tist
A &(conversational treatment), JA| & AoJx] FE(constraint induced language therapy),
HZ2A Q1 A9} 7]&Z o]-8ok= |70l d M=k, ALelE Aojx| 7o) AR E T |25 HAskith

B 1.5 52| 710|EEt HE

=7} e
o LHEZ S HH{ZSO0| UMLKo 01019f MAT 7|59 258 Pott TRl HHXIZE Aldok=
20| ZHo| HUELCE (HISFEA, 2 1++)
* 4HEZ S A0S0 He* 45t %WOMI WHQP YANAE 7152 al5E fIot0 270 HOHXZE Aldtoh= A
O BIECY (HIHE B, T 1)
+ AHEY 3ES OHM 01017<|EL ZE5| =2 U2 Aglsh |2 45| H1lsH (%lJ_'_#-’vSA =
1+4), X2 L] Z=(AZh= L0 ilii A|7f0|”0| C|O{OF $ICH (4= B, 27 2++)
o 1 2| WEHQI HOiZ 9| Xzt 2ot HilesE 7<' E‘H#?ES Or2het 2Lt
- AOBUN AN R AX|Z (F1SZE B, 2HEE 14)
- 7t50|Lt f°4If°| J?—I'TE %OJ A= (;‘41¢¥ A 1++)
-1 XIE (HO$ZF B, 2HEZE 14)
stz - oty HOS %FXI"— 25t L"* Ak OHHIE = —EBHR ARIMI(AChENR! =T
(donepezil)at 7*EfEtD|(ga|an’[am|ne)(?LJIl ., D2ASZE 1490 & W MStE
(memantine)(HE14=Z B, 17# 1+)E kel tO'Ef I|2tM|E(piracetam)2 S017+ UK|2E Qad

£0] NRO= 2017} LRSI (M4 B, D7H4Z 14)
- AZH 7|8 ANX|E (HOEEC, 2HEZ2+)
2 UaT X2 Y0f YAl BRI ONAES SIS HEIIOP] HEt RIBS $e 20| UnE, (2
D45 C, ALE 24)
* 95 R S £ GuE oK) ONAE TOh SO s

il
o
ot
o
=

5
~
B
M
U
i
>
o2
_O'ﬂ
rir

. oiE AP IXEL% =/IAe, BAE S5 SAlet 20| E2 220 2ot MEMQl MM HES
= 207|5 22 ffoh HOELE (Ha4FE B, 2H4E 24)

OIX|-9JAtA S EOH
o OIX|-QAAEXONE 5t EXH= JHQIEEOR [12S HACZ SICIMH Tgst= Z10| &2|&o|ch (B2
la, 271¢$ B)
- 28, 0laf|, CHate| H, w2t HekS 0|RlE Uit OAtA
- ONAETOfO S8HELE 7|KO| X0|, 7|21} Als 7|52

AOX|E= HOIS SR EIECE (1, A)
o HOIB XEE YAMAS IEY 28-S Zat6iof sict. (1, B)
o 2T =2 X|27} Of0tE HE5Lt £|K{0| O A7|, U, BHl, X2 7|20 Hatst &tol= Qitt (lla, A)

E||32)

o TetE X=z= AOMEAT} MSS= XIEE H2517| ffsl 12iE = Ak (b, A)

+  HOIZES fleh O2] 71K TSt Xz HZHO0| REY 4= UL, HTHXQ! Sik= AT HE7t Gt (b, B)

. XIOE'MRI 7|t.'_f*'01’q AL YO 28S Hefet X“:U(IEW X& YoM 288 = ULt (b, B)

o AT QAUXEE EXohE H A= V|52 AYHAZ 125N, Tt Fikls S0l ARZO0| & X
=L (Il B)
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Loy
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1

1A
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- 37|, 4%, 281
. SAHOINAS 7|7]9 HHO| LEE HRASE| 3l AFREIO{OF BT (I, C)
. 04 XIE7} 27RO PZAE0| 988 & ULt (la, C)

o HFA WSS ZEO0] AASS RIS G| ffoh &EX JiM0| afE 4 Ut (b, C)
o AR HOIE FTSIL HRlAEXel A=Es SHY 4 U 30| 12jE & A (b, O)
o HUS EXt= 059 84, SHO £¢9 SEX0 Mt B 2 AAHRI= AALS K=o E8 Xz
£ Z27|0] F2 £ A0{OF BiCt. [2H & B]
o JISH MASE o] flet Xlze UEM SES & UUX=E ZYE + UL
- ©f0f, 2%, tiEke) M 5l 0laf (81712 M715 2 [2A +& Cl:
- et x|z [24 & C
- X | A0X|= [2H +F BI;
- AMAES 2fo17| floh ZEE 4= U= Bl AOPH T2, HE 717194 7=(0f, OLO|THE, EHES, 7|E
T RES X|Z)9| A [2H +F Cl

FHLAT - OE X|=2 OIYS stoly| I3t Tiitst A0R|2 9| &8 [2H & C].
Ve NS SR HRANHOAMAS(0], OF0IIHE, EHSS!, HXL7|7|, SAHH) EiE L2 OAAS EHE E19|
MEOZ oS ehS + U= 7+580 Tioto] HIH=|00F 3ttt [2A4 +& Cl.
o ISH AMASS o] fIE XzE HUS A QAAE IHEHE Ple AIH 2t 7S Zfohor
it [2H & Al
¢ HUS Xzs MH X9 ot HHS Zefe 4 QU0 HEH2 YH SO A= ZEE HRto| floi 2
2|0/ Bl 2 AEX0I X2 2M S&E 4 QU0 [2H & Bl
o A E22 ffot RE FEE H0iS TR YH=Z 01 7Hsah0f ottt [27 & Cl.
o HUS B0 VIE2 VIE U K[H OAAESE ETS Z0H0, HAIRE ST T -Z0| Fodol
OF &ttt [27 =& Cl.

1) EX: 448 5 (2017)

Level Evidence

1++ High quality meta—analyses, systemic reviews of RCTs, or RCTs with a very low risk of bias

1+ Well conducted meta—analyses, systemic reviews, or RCTs with a low risk of bias

1- Meta—analyses, systemic reviews, or RCTs with a high risk of bias
High quality systemic reviews of case control or cohort studies

2++ High quality case control or cohort studies with a very low risk of confounding or bias and a
high probability that the relationship is causal

ot Well conducted case control or cqhort stgdies with a low risk of confounding or bias and a
moderate probability that the relationship is causal

9 Case control or cohort studies with a high risk of confounding or bias and a significant risk
that the relationship is not causal

3 Non-analytic studies, eg case reports, case series

4 Expert opinion

Grade Recommendation
At least one meta—analysis, systemic review, or RCT related as 1++,
and directly applicable to the target population; or

A . — — .
A body of evidence consisting principally of studies related as 1+,
directly applicable to the target population, and demonstrating overall consistency of results
A body of evidence including studies related as 2++,

B directly applicable to the target population, and demonstrating overall consistency of
results; or
Extrapolated evidence from studies related as 1++ or 1+
A body of evidence including studies related as 2+,

C directly applicable to the target population, and demonstrating overall consistency of
results; or
Extrapolated evidence from studies related as 2++

D Evidence level 3 or 4; or

10



=7t e
Extrapolated evidence from studies related as 2+

Recommended best practice based on the clinical experience of the guideline
developmental group.

GPP

2) X: Winstein 5 (2016)

Class Evidence

Conditions for which there is evidence for and/or general agreement that the procedure or
treatment is useful and effective

Conditions for which there is conflicting evidence and/or a divergence of opinion about the
usefulness/efficacy of a procedure or treatment

Class lla | The weight of evidence or opinion is in favor of the procedure or treatment

Class Ilb | Usefulness/efficacy is less well established by evidence or opinion

Conditions for which there is evidence and/or general agreement that the procedure or
treatment is not useful/effective and in some cases may be harmful

Class |

Class Il

Class Il

Level of Evidence Recommendations
Level of Evidence A | Data derived from multiple randomized, clinical trials or meta—analyses
Level of Evidence B | Data derived from a single randomized trial or nonrandomized studies
Level of Evidence C | Consensus opinion of experts, case studies, or standard of care

3) £X: Lindsay S (2018)
Level of
Evidence

Criteria

Evidence from a meta—analysis of randomized controlled trials or consistent findings
A from two or more randomized controlled trials. Desirable effects clearly outweigh
undesirable effects or undesirable effects clearly outweigh desirable effects.

Evidence from a single randomized controlled trial or consistent findings from two or
more well designed non-randomized and/or non-controlled trials, and large
B observational studies. Desirable effects outweigh or are closely balanced with
undesirable effects or undesirable effects outweigh or are closely balanced with
desirable effects.

Writing group consensus and/or supported by limited research evidence. Desirable
effects outweigh or are closely balanced with undesirable effects or undesirable effects
outweigh or are closely balanced with desirable effects, as determined by writing group
consensus. Recommendations assigned a Level C evidence may be key system drivers
supporting other recommendations, and some may be expert opinion based on
common, new, or emerging evidence or practice patterns.

Qlol 0] T el R SH(T-S N 28, Al 18, TUBZ 18, &%—%—1@%—@% 18, 512
18, Sloler2Al 18)e] SR, thFHo] AErlA AojX 2o aute YT ]
e A7 HEsichn AR R

ra
i,
™
SN

Bringnell 5(2018)2 12A] |9t A HAHEY Zoff otz XS thyor AAZ EATZES
$34519i 0 & 21 O] F&JuA v w YAA B (randomized controlled trial, RCT)o] 3gH=] ik
BEAA A 75 2 Htreatment as usual)Z B WSIES W] EEA QdojsEo] EA4Fo 7 {olst
Z}o] & Holx] ekjkor control THAOIA & W8-S 7] oo WALERE 52902 A7} v w5t
= 1] 2JAkA-E(non-verbal communication)of 8101 AIX &7t FAA = FOlvt avE
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B3 O1Kodds ratio (OR) 3.90; 95% confidence interval (CI) 1.75, 8.68; p<0.001), °]2] Hi1¥

2 ARXSAE]E JALE, A8 o] AR B)ollA= F 4t R-2lgh X}ol& HolA] ¢Sl o]
AR A A E Y ofFoll A SA7F o] H B[ Aol d Ava-2 A IT= ZA7HAREA of2fal Hrith
Morgan 5(2018)2 3-10A19] TAPF ots H HAE RS o= AAZ 1z
oA, F 11 RCT A77F ZLE U, 37 A7l A= Blaa-Z 3 &7no intervention
= AEH7IAD, B840 AEE ¥ 1, o] e AoARE ¥ 2 XTdle] a4
SRt on, HSHH Fe2 tE doj*
Murray 5(2015) &304 = F o ZFollA] Ao =5 58 Al ©o] e = itk o]
U2, Morgan “5(2018)0l41+= A Z AN Q] AR 77} 7|54 QAAE A 1S S75HA] 23171
TfjiZofl TA TS oksollA Aojx| =7} ehol ey ol YAk Erhe TA7H =SStk 2ol
Brady 5(2016)}2 H&5 0= 19t HolF LS thi o= AA4 £ 1de 853l o, & 57H2
RCT A7} Z9t= i}, 73] &k (no intervention)@} B W5I5EE o] 9171, 2271 59] f1o] 7154 ARE
BAXCE ot a5 oy, AEA A9 9 R =Hsocial support and stimulation)w-2}t
H| W59 f= A4 AofsEols Fo3t BatE HolA] ottt B3 AojX|g9] ke 9 A=
HIE=7R] Bl W= R Q1012 & 75 of| H]of] 2 Z=ollA, DAIZE AojR] = Blsf 7|7t AojA =Y
o} dof 7|54 ARgoll EAIA LR Folgt avtE H it
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Pennington 5{2016)2 34| BTl 1278 o0E A2 194 mlTt obs E A RS ti o= A A4
TS FFPstgl o, $HA L3 obse] ol E FIAIZI7] gk S Batol tigt RCT
e Pl 7 L ST I e

Herd 5(2012)2 31&1 @AE Hidez2 AA1A 2dde 35t e, dojxE(speech and

H| 3} Bl WSR-S o B3t ok EA7 FS5HiT

Morgan 5{(2008)2 3-16A1|2] 344 240l o}s W F4H SAE iy o2 AAH EAZES
5o, 3HF HA) ofso] 2AoloA A& BINE S oke A RESSH, RCT A=
17 L T IRTAS) O =

Pennington 5(2004) Aops/duid] XA QdojXg BILE H7IsHct  HIFRE
H| 2 JAA 8 (hon-randomized controlled trial, NRCT) 2 @ U+A 16HS] A7 EFHE Q10
|EREA-S 351K Lol AAEAN-S 551 TE 16H 9] A+ 5 9o ZERJo|A| Ao A FE =335t
=200, 9ol F3of tffgt A2 T= ghAke] Qo] W QipAT 5 2] dHdof avkE YE=
o2 Yefitt,

Law 5(2003)2 Ao A|A U Aojxfof] Aof TALE thifo = AAE EATEE 35130,
AR F 339 3 25H0] thoto] HEREAS 4ottt FA|Ew(no treatment controls)¥:
HW5IS of @Y S=Xphonological) ¥ olF|(vocabulary)ol] o823 L7l= HAfA
AojA 77t EA A 0 & Folst 1E B3 0H(3-27]% standardized mean difference (SMD) 0.44;

A,
- =



95% CI 0.01, 0.86, ©13]7]%5 SMD 0.89: 95% CI 0.21, 1.56), Q48 = L& T (general
stimulation programmes)w#} H|W SIS t= 8317} k= 247 £55191

7k A70] RS (3 1.617} 2k,
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— H} O ANE =
Ty 7|_r..|)k_po. =X (ve_rbally based QURIR|E: 0] AE, H|OI0{X]
communication interventions) A& = AAC, 7101 H HI2I0H
Brignell R 2MOIEel - BAHHONAS ST (AAC interventions) - 2RI e an mme T XHAMER OFS0M S}
1 (2018) oy MHAHER - =8 S (combined communication - X227 |Xt =2 OI%XT;')[%‘XTOWAE o 0 U B X AES
- YOoK Ot interventions) - SN = Al 9;3101 Il ;IETOTA;&E ST IE=E 2AH7H A2 Y
- oA (Ot= 2&) =X (comprehensive 7E|fiﬁ = ' e
(multi-modal) interventions) =
- 2% 7|8t M2 (motor-based ; ) _ ;
o /i BTy - 232 (0:” QXK H: AE0] HEtM - -
Morgan  RCT  oonoMel - approaches) A20h7 % ORE: @ uso oy, SUS OtEU X HO!
2 (2018) 1y 2SS 0lE - A0 HE (linguistic approaches) ~ _ SH 32 oizis] aio) et J|o Hak S0 Yake Flie
- LM - OF 28 AMAE T2 (multi-modal - _ B2 25 ors o A7t B=st
communication approaches) = <
URIX|HE: 715X QAAE
OIRIX|H: QMAS &4 (£= — 5
ooy RCT wmE s - 232 Sai0)) tfe| 21} A, g e S
ra Er-i = . = = =t =7yl C SH 2AALS, , 27,
3 (2018/) 5714 *IOTE ol T EE R AURIZ - MRH A ERS d2MeH oY, SH UEE, s 01019[%%?0” ol0f
= =ees - T SLT &4 SELR 2, HEE S =717} SX20} FAH)
ST ANH Zih Bexjet ST e
7159 4ol A
- 3| ofeto] .
. Al _ _ _ SHMA JISE0| 00| LOE
Pennington S5 JFSHE 22 _ - - ZxZ QURIK|E: OF=0| 20| O3 M~ 1= 1 T=o il "le=TH=
4 AT ot~ e 7Y 0R= _ri= - S fig SHAI7|7] st BXHQ| 0]
(016)  on  ToMDI2tOIE O SLT xI= ORIRIE: T BIEAZIS  gst peT 2t gt

IEINC
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75t
A H1RX 2 . )
S mmom B8 @708 @) Sx4%I2 () HZXIZ (C) HIXIE (0) 2=
(= —_ A
PN
- B SEMEXR
- OE|AMH§_}§}E
ocoo=220 _
Herd RCT _ _ ) - 9ot - oot 40l A M- D129 FHZ RN SKH|
5 (o1p am (HIEIEN - == R0 _ iz - 92z AL 532 XX = 2OIE 277}
= - HX}Q_ HxSH
=]
- @5x 2
- dHd 24
- X2t 7|8t X|2 (perceptually-based
3- 16A1|—| therapy) - " . gg FUHsEYOISY
- _upd Do 90 5= Co| sz ToA
= OtE EJ Jgﬁl—,j (mstrumentally—based biofeedback - Totle =T %géf q;u}.,.g.g
o
approaches)
- YMAE HE
g SEoE T - 7fE AEAS Th5| ORtAE BIEl0l 20} SEHI
R == = -
; Pemnington - SAES IWE 5o o510 o0iz)2 - 2XE - 0159 40| | £MS HO|L, H OO
(2004) 1'%]11 QU= 204 02t s TeT s - OESLTX= - Otz 2o S SEXR 0 tigt
T s ¥ EAd - $IXI9} 50| X|2 BIBE a5t 277t gl
- X= =0/
RIOULIRIO/ . - -
Law RCT  mOj HIZS - - N 52 2Rz o | OEY g2 EHY 059
8 003 em weoswy - U= RENRE - B X3 - B33 284 010] 75 50 012132 71X OIS0 Shi=
S Tmaa - G2 SLT B2 e e

AAC, augmentive and alternative communication; RCT, randomized controlled trial; SLT,

speech and language therapy
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1. ®MAXN SSI0F

1.1 74

B 7oA A BT S S0 dlolA=0] AP Qb 9 abgel thet ojmtetd A
Bl om, BE B/HE “SlolX g A7t AgUsl(Olet 291U e G e kolg A
pgstct.

2 B7k] SPES TN, W, RN, HEF 9 Y9L0= AT UolF, 2o

T S} E
15 <Aool el A ol T YA o8 hustal EvbAQIZHY olek. S Re] uhet Sy
F7P(PICO-TS)= [# 2.113} 2t

H 2.1 PICOS-TS M2 LHE

=] NELHE
sy | - PEE0N SOl QAT N0, FAZ0N e elojoy
o=
Intervention .
- - AKX
EixI2) Oixl=
Comparators - BX|Z(no intervention £ waitlist control)
(H|2X|=) - Active Control
Q) (1)
Out - Xz o 2AE 3 0JAEE —0101"34
utcomes SMXE
(BatHp) BONETpE:
- 49 &
Settin =
Ciasr) | - SRIEAON SR AYE 29
— i O
Time =
(EX7|2) - Miet=A| 942
T —
Study type = _
oimoRy | - TAPHIE BIUYAE RCTIOZ Mt
[ TT O
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1.3.1 W
=4 HlojefH|o] A= oF o] 57 FANRE O 8SHATHE 2.2).

H 2.2 5 X} H|O|E{H|0] A

U 29 ZMA URL &
KoreaMed http://www.koreamed.org/
O|Sh=220|O | E{H|0| A ZA (KMBASE) http://kmbase.medric.or.kr/
St=0|O|EH|0]AZAM (KISS) http://kiss.kstudy.com/
stERsEHEE A (RISS) http://www.riss.kr/
St=2tsl7 &M E AT (ScienceON) http://scienceon.kisti.re.kr/

1.3.2 3¢

=9 gloJE o] A= Ovid-MEDLINE, Ovid-Embase, Cochrane CENTRALE ©]-8-5t0] A|A1 %]
T Al F8 AMYo=E TEE= HolEHolAE  EFSIITHE  2.3). Aol
Ovid-MEDLINECIA ARS-E A0l 7] &0 & 7} Akm 919 /o] SHA] 475+ 2 MeSH term,
=P AL, At HA 50 FM7) 52 25| &SIl

H 2.3 59| TX} H|O|E{H|0] A

I 28 ZMA URL F&
Ovid MEDLINE® http://ovidsp.tx.ovid.com
Ovid Embase http://ovidsp.tx.ovid.com

Cochrane Central Register of Controlled Trials (CENTRAL)  http://www.thecochranelibrary.com

1.3.3 &M M=t

AP B9 0 dolot el 8012 Hrhet wtetsteih. 29) B8] 29 Ovid-MEDLINESYA
8 AAlS TR0 7 Am Y S4B HAlo)S Sogsto] A8 BT

S A R10) - 9] 7 A AAGR A HERE 7102 51 el bk BekaA o] AUl
O Bo]Ello] 0] 49 o} #415] 4gska 7kafsto] AL Stk 21 HlolEol o] B o] gikof
B 9 FEE B9t} 2% AL 29| DBO] 29 20214 109 19, ) DBS] A9 20219



109 259o]e, £HE4 AL (352 3]0] AAIstec.
1.3.4 ZM7|2t 2 SHol0]
A=E AT 1 GRS SPston, Tl B Fol= HuE BHOR ARstel Hlskgich

1.3.5 7| ZM

bt
[ut
i
2z,
~{
5
=2
2
o
rO
rid,
e
o,
N
g
o
i
r
rif,
n |
ﬁ
AT o
o
o;rl
1
u)
fru
]
oy
_\,L
L
S
lu)
~
£ 4
=
N
N
L

£310] e A1)/ 7150 )Aslol egelsict. A B8] telo] 18 opel AEAL
SYH 02 o ¥, O q10I2 Folo] BRI 2 Adsiglon), olefet gl B717 7t ofzi)
HaIZE U Aok Aeiel £olS Bolol ol S oI oisieh B Ay
Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) &
AATsEATt. AR A AE/aiA] 712 [# 2.419F 2ok

PN
2ol

H 2.4 29| M= H HiR| 71=

MEHT|ZE (Inclusion Criteria) HiXM7IZ (Exclusion Criteria)
- TS0, 2EI, FEHETN, HES 2 2 CE20IT = MOATL
Ol AlHZ= XZEX 0 O| |-o-| KXW BHKI= CHAFO o= T - oo
gk%ﬂl—_jmo’ A= Az A0ZOH B o= X7t O S5t (B4, letter, comment §)
St P - 3120 £ o2 SHEIX 12 28]
. I O|a = AcHst [ [
CIOJRHZEALO] Ofet AHARIZE &= 6._ i - BMDE (—*—%’ﬂ BHEE O &lRl=8 J|BETM S

- Q=2 7|2 settingotol|l A SIS AT
- BRIIHIA H| W QIAIAIE (RCT)
- ME5 o|2 Z1E SiLt O|A H IS

peer-reviews AX|X| 42 E2
- HE EH 27t

HIEE Y B7h= F 1 ol AEA 53 0 & A|g¥s}al, o) EUX| Al =215 B3l 24sIoih
HIEY Y Bt = TR IS {1 Cochraneﬁll Risk of Bias (RoB)& Ar&-51%tHHiggins &,

. SRS B/ ol MBSOl 42 A% Aelsic) T S HEE
ko] @ SHEALA, A5 5 Reh AAHEA, He

y =21

AEIE= RIS} 7|E BlEE FEolA= AAEo] ool ¥ mIA=A T
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NEC HOJX|2 [LAIRI0) 5]

H25HSEHAY @/t =7

HZE2 83 Risk of Bias (RoB) by ez nly

SR =AY

MY HIEE
i 2|

A1 HIEH =/ =

Zofetol HISE 21} HI10)| et =71 JS/2 /S

et HIEE =SS 2kt

1 HIEE MEHX A

7|Et HISE W\ PSINFE

1.6 XI2x=
ARF2E A0 B ARFE A4S Bl § o Bt SPH 0w Sgeta, 94

%mxm oS A9 2192 B3l =olsto] wolstadrh. FANEEY A9 Sojx =) B4 wh
HAIBHL TRl N 23S T | wjge] Estiet clpsi Ho] Hlo] glglom, Aud Aol
Solol et T A2 o1 ALHOAE Aol 2 Bl Zlaaisich

g o

1.7 XI=2&d
A2 A2 &4 EX(quantitative analysis)©] 7Fs et -9 HIEFHEAS =351 o, E71s3 F9
A2 HE(qualitative review) W& 2-85to] A A5}

S = ALEF WS40l standardized mean difference (SMD) T+= mean difference (MD)Z

FA519c}. o] A9 Hed-3 ¥H(Mantel-Haenszel method)2 A& HgFa 77 & (random

effect model) 02 E-A5}%tt.

HEHEA A], o] & d(heterogeneity)oll gk Tk -4 AlZH¥ 0 2 &% (forest plot)S ER15kaL
= o

Cochrane Q statistic (p<0.10 € BE 5AF 724 Tt7|E 02 7H9)3} [ statistice /\]- 5}od
37 5AA o] WS wshLh I BAIR 50% oY H9-2 AAIZ 02 o]-Ao] okl g

Azt

> 9l0BR, F AFoHE ol 71E0R BRI 5
B4 242 RevMan 5.3 o183, 27k A3t Ao]e] SAH 3L §)55 S%olA Hekaioirt.

A

_l
2,
2o
0,
i)
ox
flo
r )

p

ol
ol
o)
41

[¢)

1.8 27 +& Gt

H 7oA $55H A A1A 2 1 Ake] 2A 22 Grading of Recommendations Assessment,
Development and Evaluation (GRADE) A+ B0 2 B7I5IAtHASY &, 2015). & AR E=

O A AR (critical), @ ST HA A 0] Z] &2 (important but not critical), ® @ 593t (of
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limited importance)?] 37l <=0l W2} 53 = (importance)E 725+ 1L, @ H4 A QI (critical),
@ F 20T A A 0] Z] F-2(important but not critical) 2| EE 22 GRADE ZATES
gttt o] IS Fl S-uete] A4 A4 R AmdRhS et =9 AIpA| 1ol it ZAE
AA & Fe Aot WA ou|E AAISHLA} 5

2. #isE 238

%7@11%7}94%% £9]915l0] A& oAS nslol 2% Alojs Aoyt

B 2.6 A=7|aME7t Hisa MA

8
it L
A0t QAN QPR BT 2P BR(EGHL, 1 9 WSS TRINS I 82 1
K AT O QML B IR0 Chet 271 9 BT FIISS Teiele] S8 R7IFAA A Ee
ST neE EE S ORUFAN FA H)UM oY 927150 Cet AlSS Ko At
AT 242 AT WSS SO D5I0] ST 27|42 IS %S
258 YA QPR B SOI TSt #8153t K27t 2526101 H1 20| 0f2e 7|
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/&4t

1. 8 i,
= AE B0 & 9,091H(=2] 4,8641H, =W 4,227H)0] AMEICH, 7 DBE
54 AS AAL F6,173HFS] 3,2784, 71U 2,895H)S IO & A& 25 HES B3
181¢ 49, =y 79)S AEsigitt. o]F LE(full text)S AESI AFHEIHAPE7H
Rk %‘.—‘?—&ﬂ ufe} 491 H3] 9] oS Hhgsto] thAARE FHEskeloH, ol &t
241 H, = 1#)0] % A=l ArchdRrdE 7880 0%, WAl 1%,
R J*é%*OH 29, 3-4 Z 9] Y10 QI AlofF 0, HZPdoll 1Mot B S8 (19 3117
Zon, WiAlZ Y F53} WA= [EA 2100 A

29| GJO[EfH[0]A (n=4,864) S GIO[Ef#I0]A (n=4,227)

*MEDLINE (n=1,730) *KoreaMed (n=99)  *RISS (n=367)

*Embase (n=2,694)
*Cochrane Library (n=440)

*KMbase (n=388)
*KISS (n=1,109)

*ScienceON (n=2,264)
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SEHA = E2 —E—?j(n =6,173)
‘-'_#EI DB (n =3,278)
+ =i DB (n = 2,895)

HItol| MEfE B8 ~(n=14)
« 29| DB (n=13)
+ =L DB (n=1)

ZE 3 HF UE S HiRIE ._T_-‘u“-(n—6159)
* AP é—l"*EH“I}Oﬂ HE'Bf 24 &t (n = 164)

* AR0I| of3H STl SiESHR| = B (n = 3,976)
* HEoHH| WS} K| ‘E:S A (n = 204)
. AWOH oIt HFZNE SiLt Ol 2 U5HK| &
AN =17)
. AWOH ol ATHEH0l| SHHGIA| Y= 2(FPA
SIS B W AAR(RCT)O] OF _5._)( 850)

o APHO| Bofst PEHA0| iG] e 2802
7l settmgOI ofd 281) (n = 84)

o X7} Ot S (n = 625)

« 3120 U YOI= ETE|X| L2 A7 (n = 186)

. MBS (n =50)

cEERH (=23




A 2L GIA, 29Il BAH 0 S QoA Ri 1)84H Eo| B2 kAo
AV} ek ofglolston, F-3olelAe) Aollsel BaKe BT 4 et

d © % 11Ho|Qlc}. Q74 715 Ah e, o] 270 2 74 Wk,
= 28, Tk, 29H, A9, o], ook, F3, WellolA 7t W ZuElc

2
STAE == 20209 24, 20109 63, 20009 1H, 1990t 2Ho| At

oA 16322 ThoFslgl T, 227|7ke 2K ST} 714 wolo ] Hf 471Yo| Qi)
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NEC

AOX|= [LYTO Sl

H 3.1 [ZEZOH] =t

2=
CHAMRE == - _
o HIKK =Xpx|2 . =x|
B e e @ St saxz 3
B B I C XY SIH7|Z¢
s post-surgical -
X 452/3] x
Bruno o2 ZHx= logopedic i o= ~
' oo0)  2of o 18010 enabitative  (VEF, TR
el training e omTe
Guzman - 715X physiologic 30&2/3| x - =7y
x E - = _
2 2020) A wgmoy VYV Voicetherapy  23/Ex3E TR xa
behavioral voice _
90&/3
Ohlsson A9 7IsH 3 therapy x1 §|;¥| x 6% N .
3 ooty @ wemy 15 -ndvidue) : R vk
31 behavioral voice 452/3] x
therapy (group)  13l/F x 63
4 Kao ot AOHOE 10 9 ice th 18/xx16% Sxg o
(201 7) il (=] volce therapy - X T - X—!—?—
10 flow-resistant
Kapsner-S tube (FRT) .
5 mith HERETEPa 10 — 8060E/3x oz E
(2015) 10 vocal function 18/ x 63
exercises (VFE)
Watts =IEA stretch-and-flo .- -
O ] =
6 (015 = wgmey 19 0 voice therapy 02 FH= 2%
Lin = MOzl ; . =F: I
7 (2014) == JiEE 30 30 voice training NR ZX|2 371
Rodriguez AT
8 -Parra | RSty 21 21 voice therapy 28|/ x 123 BX=ZE 474
(2011) =
MacKenzie BRI . 45-602/3 x -
9 (2001) = LGYOH 100 104 voice therapy 18/12 x 6% 2X= NR
, 15 indirect therapy
Carding i X . 5/1=yQx OF =
10 (1999) S= Y 15 15 direct with 18/1Fx 8%  FXl=z 4%
indirect therapy
1 Bassiouny  O|F  Cfefet 91 91 accent method  202/3| x oxl2 =1
(1998) E SRAEIS} of voice therapy 23/ x10% T A5

C, comparator; I, intervention

3.2 HEEe™ 7t 21t
710 258 0.2 e Aol b
A48 5te] BIEYSIRE oSt AC) R
A,

H7} oz Ay, g v

Aol A TRl et A

24

g
39 %7} 8ok 1

Bl 50%
ERE EREE DT

o1

WIAAIF (RCT) 1190] thsto] RoB =75
= ([T29 3219019 3.3]

o
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A 7)%0] glol BEE BBk AT Fol, A7l o e7hy el e
A7 A9 E7lo] Brh5E AFIALleIt FAFT] FFS vIAA ke Ao BRI
k1] v 71 oA 7k of Rk AEe) W7t E 7S AN A0 570l G A
e 202 Weisoel Ay v1SY L A3l MEYNY A2 Heow Wit BEEY
AR B9, BEA/E YA B Sfz20] SAPA S Al 1A g RO
Hrslol et B YIRS 20 WY on], Hel B ol TR Eo| FelsiA g
Aol Q3 o)k ATFE] Pt WA gk A9 BT MIEUNL BEUE, S T et Hust
gt glo] /|9 R A9 ek Ae] BN 4 glo] w02 BAslget 1

9 ofagFo] BIsA) ot EY Tl e 0 Bk

o

J

Random sequence generation {selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of cutcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50% 75%  100%

.Luw risk of hias DUncIearriSk of hias .Highrisk of hias
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(seig aauewouad) j[auuosiad pue spuediaped o Gupung
{5eIq Uoaalas) JWaLl|eaiuod UoReao|y

(sel1q UDaa)as) uonelauaf aauanbas Wopuey

%

?

?

s

?

?

?

T

?

?

2

?

?

2

?

?

-

?

o

?

?

i

?

?

Bassiouny 1993

Bruno 2020 | @

Carding 19949

GuZman 2020 '.

Kao 2017 | @9

kKapsner-Smith 2014

Lin 2013

Mackenzie 2001

Chlsson 2018

Fodriguez-Farra 2011 .
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QlojX|=0] ke 9isle] ol ulgto R X2 Bl HAkg P o k.0 w WSkl stlont,
VY ZHE HIFHEAS Qo AFHUS FAH 02 Sl glofX| 2] Qo] EAF ek

3.3.2 5414

Qo1 2.9) EAPYS £91U310] =01 ulF0 2 Aotse, SYAE, HelAE, 49 = Blekict
AUIINAE YA TREZOIA YA, ol A HE FeSHA YISk Aok 24 S BT
Q771 197 25 Q7o) o R0 2 2749] Fo) 8 A0 WISk, Y ¢S 402
Tejsks A0 AL, BEESo| HelE AT ol

3.3.2.2 S4XE
1) SMX0X|% (Voice Handicap Index, VHI)

gl A £33 118 5 79 2] E91(Bruno 5, 2020; Guzman &, 2020; Ohlsson 5., 2018; Kao
5. 2017: Kapsner-Smith &, 2015; Watts 5, 2015; Lin &, 2014)°l|4] &R} QAAEoA =7]=
24 —5—11]94 BrE Yok 34405 (voice handicap index, VHI, 47t 2255 A7

TR Aol SA 5] AojA| T2l mat TH-FofRt Afo|71 &l = 9l o, 219 A5KHOhlsson
5, 2018; Kao &, 2017)°A tiF-22] A oA ot 2fo]7 SRI=|A] eigteh. T4 4, & g o

Holge Haste] el et SHoll disted 3t A A% Bk ARl Blaet A
AR Ztof| A FA mat ok VHIZF -2l 5HA] 7R = RATHMD 7.48; 95% CI 4.38, 10.59; T =66%).

H 3.2 [Z-EH0l] SdZoiXIg=(VHI) Z1t

A HINX = . = Szt xat
" 1(ch| é)} zfgﬂ stes  smAE ALSD N : M=SD P
, Bruno 1 A 130 28.2+10.16 130  26.8+9.92  0.87
(2020) VE 130  7.6+23 130  12.8%22  {0.001
o Guzman =0 ST AR 7 SHXHCZ R2leHXI0| UZ
(2020) = (F = 4,775; DF = 1; 27 and P = 0.038)
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NEC

AOX|= [LYTO Sl

A HANE B - omm | =x = EZ
- H S™AH
Wo(@E) gy oHET MB " MzsD N M=SD P
SN A=
31  6.87+1.59 15 1.8+2.28 NS
Total mean change
Y =
30 6.65+1.6 15 2.33+2.28 NS
mean change
E RS
h 31 2.656%0.7 15 -0.13+1.01 0.05
Functional meanjcofnge
h= 30 2474071 15  013+101 NS
7ol mean change
= E RS
h 31 2+0.75 15 1.33+£1.08 NS
Phvsical mean change
Y e
30 2.22+0.76 15 1.2+1.08 NS
mean change
EZNRSI=
h 31 2.23+0.64 15 0.6+0.91 NS
Emotional meanjcoJange
e 30 1964064 15  1+0.91 NS
3 Ohlsson mean change
EVBS
(2018) SMST 31 6ax159 15 18+228 NS
Total mean change
Y =
30 8.67+1.6 15 2.33+2.28 {0.05
mean change
SMAZ 51 484407 15 -013+101 NS
Functional mean ck;Jange
e 30 194+071 15  013+1.01 NS
4= mean change
= EZN RS L=
31 1.94+0.75 15 1.33£1.08 NS
Physical mean cf;jange
e 30 349+076 15 124108 NS
mean change
E RS
h 31 2.32+0.64 15 0.6+0.91 NS
Emotional meanjcofnge
e 30 3234064 15  1+0.91 NS
mean change
Total 10 32.2+21.42 9 14.77+£22.96 0.141

4 Kao Functional =M 2Es 10 13+7.63 9 3.65+8.73 0.022

(2017) Physical mean change 10  11.7+8.79 9 5.33+8.26 0.141
Emotional 10 7.5+7.32 9 5.44+8.41 0.682
Kapsner change coefficient (95% CI)

5 -Smith  FRT 1= -12.6 (-17.8,-7.4) 0.001
(2015)  VFE -5.4 (-10.8, -0.04) 0.048
Watts =M &S

6 (2015) moan change 10 32.0+19.5 10 6.7+£12.1 0.003
Lin ER 30 3151+1223 30 3281+17.11 )0.05

7 (2014) 171 30 19.32+6.22 30 30.32+8.83 <0.01

374 30 9.41+£6.03 30 27.21x4.13 {0.01

Mean change: 4 A - A4 &
CI, confidence interval; FRT, flow-resistant tube; M, mean; NS, not significant; SD, standard
deviation; VFE, vocal function exercises; VHI, voice handicap index
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Jall evi=d X =
Study or Subgroup  Mean S0 Total Mean SD

Mean Difference
IV, Random, 95% Cl

Mean Difference

Total Weight IV, Random, 95% CI

Eruno 2020 206 82 130 14 9 130 366% fi.60 [4.39, 8.81] =

Kan 2017 322 2142 10 1477 22.96 9 23% 17.43[-2.60, 37.46] T

Lin 2013 1219 106 30 249 148 30 161%  970[3.18,16.21] TR

Ohlsson 2018 6287 183 31 18 2328 15 M7% 5.07 [3.79, 6.39] u

Watts 2015 32 195 10 &7 121 10  43% 25.30[11.08 3953

Total (95% CI) 211 194 100.0%  7.48 [4.38, 10.59] L 4

Heterogeneity, Tau= 5.59; Chi*=11.62, df= 4 (P = 0.02}; F= 66% 50 25 ) 2=5 5=u

Testfor overall effect 2= 4.72 {P = 0.00001) Favours [S5 8] Favours [210{ % 8]
b v =

I3 3.4 [2EE0H] SEE0HRI=(VHI) HERZA Zat

2) MX|ZtH ™7} (Auditory Perceptual Assessment, APA)

7H2] F£%1(Ohlsson &, 2018; Kao 5, 2017 Kapsner-Smith 5, 2015; Lin 5, 2014; MacKenzie
5, 2001; Carding 5, 1999; Bassiouny &, 1998)°l|4] HE2]Q1 H7[X 7} -2/4-S 7 ko= H A 2H4
H7Hauditory perceptual assessment, APA; 47T =555 249 Ho] ) AE H st
RES] Aol FA Fo Ao EFY FAED 7 FYRE Zol7 ERIEIoY, 219
A-HOhlsson, 2018; Kapsner-Smith, 2015)°14& 218t 2fo |7} ERI=] ] Aokt A4 A, 3 3t
4 HokgS Hsto] FAgdo] 7hstt 5Ho tiste] ¥t SA AS B AolE H|wIt Ay,
AojR|Ztoll A FAIZTEE APAZF72J5HA] 7= RATHSMD 1.06; 95% C10.24, 1.87; I =90%).

H 3.3 [2EE0H] ZXIZHEIHAPA) 21}

A H1XX  SXi - o S ==
5 X|= XA
Ho(9E) o3 it SME N M:SD N M%SD P
ENESE
31 8.09+3.33 15 0.27%+4.78 NS
el VAS  Total mea”fﬂfnge
S 30 11.0£3.36 15 4.93+4.78 NS
1 Ohlsson mean change
=1 XS
(2018) SMAT 5y 4874333 15 0274478 NS
12 VAS  Total mea”fﬂj’”ge
meai (*fange 30 12.8+336 15 4.93+478 NS
Grade 10 2.10£099 9 0.77£1.20 0.021
Loudness 10 220+168 9 0.88+x1.05 0.066
Pitch 10 1.40+1.17 9 0.11+1.61 0.072
Breathiness 10 2.10+£1.28 9 0.77£0.66 0.01
Kao Roughness =T xE 10 0.50+£1.08 9 0.44%£1.33 0.898
2 o) Strain mefnc;aTne 10 0.60+1.26 9 -0.22+0.66 0.057
Diplophonia 9 10 1.20%+1.98 9 0.22+263 0.489
Aphonia 10 1.20£154 9 044+0.83 0.232
Falsetto 10 0.60+1.34 9 0+£1.32 0.565
Monotone 10 1.60+0.84 9 0.55+1.13 0.028
Resonance 10 2.20+£1.31 9 011153 0.007
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0l Sl

A H1XX SH = S ot
Ho(eE) 9% e SBME T TMisD N M=sD i
change coefficient (95% CI)
ngegi't'y -6.4 (-15.9,3.1) 0.37
FRT Ef\l/j Roughness -10.2 (-20.1, -0.26) 0.040
Kapsner Breathiness -8.8(-20.5, 2.9) 0.24
3 -Smith Strain 1= -3.3(-10.7, 4.1) 0.68
(2015) gevve;fl't'y -7.4(-17,2.3) 0.23
VFE Ef\l;) Roughness -7.8(-17.5,1.8) 0.17
Breathiness -8.6 (-20.2, 3) 0.26
Strain -4.2 (-11.8,3.4) 0.68
Total EN R 30 2.20+0.72 30 2.31+£055 )0.05
hoarseness 170 30 2.03+0.64 30 222+0.41 )0.05
grade 374 30 1.02+0.41 30 2.03+0.42 <0.01
Lin GRB SN A 30 241+£122 30 252+043 )0.05
4 (2014) AS Roughness 170 30 2.13+1.02 30 242+0.43 0.05
e 30 1.13+052 30 2.33+041 <0.01
ERS 30 3.11+£0.93 30 3.22+0.82 )0.05
Breathiness 170 30 1.87+0.58 30 273+0.44 <0.01
371 30 061+023 30 244+052 <0.01
SMH 100 29+1.0 103 3%1.0
MacKen Buffalo overall RS 100 24+10 103 27+1.0
5 zie . mean change 100 NR 103 NR 0.03
(2001) rating ENpE YR 100 24+10 103 31+10
mean change 100 NR 103 NR 0.000
6 Carding Auditory voice 174 ZE X2 7Y X2E R 9 2 7Y X gE
(1999) quality ratings = B2 2, QEE 7F SAXHCE |2t A0|E H
| - Srgea” 21 167079 21 014067 <0.01
; Baffy'ou fied Strained ZMxE 21 121097 21 -0.07+0.71 0.1
(1998) GRB  Leaky mean change 21 1.05£0.99 21 -0.07+£0.71 <(0.01
AS Breathy 21 0.36x0.76 21 0.14+0.65 NS
Irregular 21 0.45x0.79 21 0.07+0.43 NS
Mean change: 4 A - &4 & (3194 mean change’} R EX] &2 AL AAsta] o2 gHAsH

APA, Auditory Perceptual Assessment; Cape-V, Consensus Auditory-Perceptual Evaluation of Voice;
CI, confidence interval; FRT, flow-resistant tube; GRBAS, total hoarseness grade (G), roughness (R),
breathiness (B), asthenia (A), strain (S); M, mean; NR, not reported; NS, not significant; SD, standard
deviation; VAS, visual analogue scale; VFE, vocal function exercises

Std. Mean Difference
V. Random, 95% CI

SilAE L=b = Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl
Bassiouny 1998 1.67 0.79 21 014 067 21 193% 2051[1.29 2.81]
Kao 2017 21 089 10 077 1.2 9 173% 116 [0.17,2.15]
Lirn 2013 017 0rF 30 008 05 o 3% 0.13 [0.38, 0.64]
Mackenzie 2001 05 1 100 0.3 1103 227% 0.20 0.08, 0.48]
Chlsson 2018 8.08 333 3 027 478 15 194% 2.00[1.25 2.75]
Total {95% Cl) 192 178 100.0% 1.06 [0.24, 1.87]

Heterogeneity: Tau®= 0.74; Chi®=39.51, df=4 (P = 0.00001); F= 90%
Test for overall effect £2= 2.55 (P = 0.01)
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3) X|E| (Jitter)

7H O] E3(Bruno 5, 2020; Kao &, 2017; Lin &, 2014; MacKenzie 5, 2001; Rodriguez-Parra
5, 2011; Carding 5, 1999; Bassiouny &, 1998)°ll4 Z5-2] 717} Lot AR & HoF+=
A€ (itter; 7171 B2ZE A5 9| gho] AX)E Harskqich

2o AtolA SA Fol AR mLT FARES 7 [Foftt Aolrt ERlFEioL, 279
A4 (Rodriguez-Parra 5, 2011; Bassiouny &, 1998)0)|4+= --9J5t x}o| 7} ZFQl =] %] it} A
H, T 3L 2 sk Harsto] oFtbdo] 7k 5w thsto] ot S AS Bt Aol & vlwet Ayl
Ao R 2 oA FAmLE T A E 7} -F-2JsHA 7R ATHMD 0.76; 95% C10.38, 1.14; I'=61%).

H 3.4 [Z-8H0H] X|E(jitter) Zat

|1 XXt = Sz ¥
At T SZAE
(RE) # A N M=SD N M£SD P
1 Bruno o S A 130 1.93+0.92 130 1.82+0.97 0.19
(2020) ° 17t 130  0.63+0.22 130  1.12+0.37  <0.001
Kao 0 M 2=
2 (2017) % mean change 10 471128 9 0.42+2.73 0.004
Lin S A 30 4.62+1.2 30 45+0.93 »0.05
3 (2014) % 170 30 3.35+1.01 30 4.21+0.91 €0.01
371 30 1.03+0.52 30 4.21+0.94 €0.01
S A 97 3.1%x2.2 92 29+2.2 NR
MacKenzie =X ®E 97 2.8+16 92 31422 NR
4 (2001) % mean change 97 NR 92 NR 0.018
FHLUE A= 97 2.8+1.6 92 2.8+2.3 NR
mean change 97 NR 92 NR 0.709
: ROC;[ Iguez- y e 21 NR 21 NR NR
arra b
(2011) EN S 21 1.07+0.69 21 2.79+4.16 0.071
6 Carding Hz 17H Y Xzt I X8 BF W2 it A 7L RIS X0|1E E
(1999) = &l (Mann-Whitney U = 57, P{0.05)
Bassiouny o EA RS
7 (1998) % mean change 21 0.985+1.089 21 0.333+0.7 NS

Mean change: A A - A & (£31°]|A] mean change’} 115 A] oL -9 AAlsto] F& 43
M, mean; N, number; NR, not reported; NS, not significant; SD, standard deviation

A= 2X= Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Bassiouny 1998 0.935 1.088 21 0333 07 21 MA1% 0.65[0.10,1.21] B
Bruno 2020 1.3 08 130 0y 08 130 345% 0.60[0.41,0.79] L
lao 2017 4.7 28 10 042 273 9 22% 4.291[1.80,6.78]
Lin 2013 1.27 1.1 30 029 09 30 22T® 0.95 [0.47,1.49] =T
Mackenzie 2001 0.3 2 9y -0z 22 92 19.6% 080 [-0.10,1.10] o
Total {95% Cl) 288 282 100.0% 0.76 [0.38, 1.14] L 2
Heterogeneity, Tau®=0.10; ChiF=10.33, df= 4 (P = 0.04); F= 1% f f t f

4 -2 0 2 4

Testfor overall effect 2= 3.90 (P = 0.0001) Favours (25| 2] Favours [ 2]

13 3.6 [24T0H] XIE(jitter) HIEF2A] 2t
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NEC HOJX|2 [LAIRI0) 5]

4) Al (Shimmer)

6% 9] E3(Bruno 5, 2020; Kao 5, 2017; Lin &, 2014; MacKenzie &, 2001; Carding &, 1999;

Bassiouny &, 1998)°ll4 Z&9] XFo| Uup} AAHMAE Hoj= AlH(shimmer; FEO]

EAEFE AH 9] gho] AX)E Erskgich

I= AollA SA B0l Ao gt FAm 7H-Refet Jol7hERlElon, T4 A, & 4 3 Holhs
w15to] ARl 7hegk 53| tistod Zl’%xﬁ AT Gt 2ol & vlugt 731—} 0101113401174

FA5aE T AH7F-R-2J5HA] 71 = THSM

)
o
N
o
O
N
X
O
—
&)
(SN
S
O
O
I
*_I&
\J‘I
\°
=~

B 3.5 [ZAX0H] AlH(shimmer) Z1t

X1 XX} o = Sz ¥
3 (g HH SEAE N M=SD N M=SD P
1 Bruno % S A 130 6.333.22 130 6.713.82 0.21
(2020) 170 130 2.451.33 130 467212 {0.001
Kao EN RS
2 (2017) dB mean change 10 0.57+0.34 9 0.17+0.53 0.027
Lin SN ™ 30 7.46x1.27 30 6.84+1.24 0.05
3 (2014) % 174 30 5.12+£1.25 30 6.43+2.25 {0.01
M 30 3.23+0.94 30 6.29+1.01 <0.01
SN 97 6.1+4.3 92 6.1£5.3 NR
MacKenzie SN AE 97 5.1+3.5 92 6.5x55 NR
4 (2001) % mean change 97 NR 92 NR 0.001
FHIE 2z 97 5.0+4.0 92 5.8+5.6 NR
mean change 97 NR 92 NR 0.096
5 Carding 4B 174 AH A= 7 X 2E BF W2 2t R 7F RIS X0IE E
(1999) = 2l (Mann-Whitney U = 57, P{0.05)
i =1 XIS
6 Ba(?g'gg)”y % megaiHc;:'r;ge 21 1.019£1657 21 -0.058+0.478  (0.05

Mean change: $4] A - A & (£39]4 mean change’} R EA| o8- -9 AAlsto] oFZ 543
M, mean; N, number; NR, not reported; SD, standard deviation

A= L=l Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Baszsiouny 1998 1.019 1.657 21 -0.058 0.478 21 14.0% 0.87[0.23,1.50]
Bruno 2020 3.88 28 130 2.04 33 130 8% 0.60[0.35, 0.85] g,
Kao 2017 057 034 10 017 053 g T 7% 0.87 [-0.08,1.82] T
Lin 2013 2.34 1.3 30 0.41 2 30 169% 1.13[0.58, 1.68] .
Mackenzie 2001 1 4 g7 -0.4 54 92 286% 0.28[0.01, 0.58] -
Total {95% CI) 288 282 100.0% 0.66 [0.36, 0.95] -
Heterogeneity: Tau®= 0.05; Chi*= 8.82, df= 4 (P = 0.07); F= 55% f ; t f

wZ -1 1] 1 2

Testfor overall effect Z= 439 (F = 0.0001} Favours [27 8] Favours [IHAIE]

J2 3.7 [2MZ0H] A|H(shimmer) HEHEA] Z 0}
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5) XM X[ A|Z2E (Maximum Phonation Time, MPT)

G\

Ho] E31(Bruno 5, 2020; Kao 5, 2017; Watts 5, 2015, Lin 5, 2014; Rodriguez-Parra &,
2011; Bassiouny &, 1998)°l14] gt 9] 5.0 & FA|T = Q)= F o] T Al7to 2 wigd=fat g

76 BT Wrgsks AE HAFEAEAIZmaximum phonation time, MPT)< B3It
2o AtolA SA Fol AR mLT FARES 7 [Foftt Aolrt ERlFEioL, 279
A7HRodriguez-Parra %, 2011; Bassiouny &, 1998)0l|4+= 3-2Igt xfo]7} &0l =] #] ittt A
H, T 3L 2 sk Harsto] oFtbdo] 7k 5w thsto] ot S AS Bt Aol & vlwet Ayl
AR @toll A FAEE T MPT7F rofsHA] 4= ATHMD 4.17: 95% CI1 2.81, 5.53: I =71%).

H 3.6 [24Z0H] ZEHLIXIKAZH(MPT) 2

M1 XXt = S =t
olH Cto =X A
EE L (eE) W S8ME N M+SD N M+SD P
1 Bruno - = A 130 47+13 130 52+2.6 0.55
(2020) - e 130 12.6+2.3 130 8.7+1.65 {0.001
_ =fH RS
2 (2%3107) x mesaan;;ge 10 1685+954 9  3.15+469  0.007
IS VS
3 (\’2\’5}; z megaanhange 10 29427 10 -07+27 0013
i S 30  963+184 30 9924275 50.05
4 oo = 174 30 13.94+232 30  9.62+1.83 <0.01
e 30  1634+192 30  13.64+362 <001
Rodriguez— =M ™ 21 NR 21 NR NR
° (ggqr?) = e 21 12764425 21  10.62+395  0.099
i _ =X XS
6 Bjﬁg‘gg)”y ES meSaan;;ge 21 3.15+5.01 21 2.18+4.08 NS

Mean change: 4 & -S4 A
M, mean; N, number; NR, not reported; NS, not significant; SD, standard deviation

QA E L= el Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Bassiouny 15998 315 am 21 218 408 21 146% 0.97 [-1.789,3.73] T
Bruno 2020 7.9 2 130 35 23 130 346% 4.40[3.88, 4.92] L]
Kao 2017 16.85 9454 10 315 468 9 37%  1370[7.04 20.36]
Lin 2013 431 21 o 03 21 a0 29.8% 4.61 [3.55, 5.67] =
\Watts 2014 29 2T 10 -0F7 27 10m 17.3% 3.60[1.23, 5.97] T
Total {95% CI) 201 200 100.0% 417 [2.81, 5.53] L 2
Heterogenaity, Taus=1.32; Chi®=12.97, df= 4 (P = 0.007); F=71% f f f f

-20 -10 1] 10 20

Testfor overall effect: Z= 6.01 (F = 0.00001) Favours (2% E] Favours [210{X 2]
SA =] Favours [2

17 3.8 [N AYLATISAIZKMPT) HEHEA 2t
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NEC HOJX|2 [LAIRI0) 5]

3.3.2.3 dgx|&®

AR E= 119 E3(MacKenzie 5, 2001)014 E11E e} 5 9104+ hospital anxiety and
depression scale (HADS)¥} clinical interview schedule (CIS) FEE °|&3t AZAHEE
Bysiol=tl, SA A% Hat Hgtol|A dojx| sty FX gt 7F 523t Afol= gl

3.7 [Z8¥0l] MaXE 21

A mM1AXL ~ £3 M= HZEat
W (AE) LRI A N M#SD N M#SD i
SMH 85 6.5+4.2 80 8.2+4.72 NR
SMEE 85 6.2+4.4 80 7.9%£4.0 NR
Anxiety mean change 85 NR 80 NR 0.416
FHAE ¥ 85 6.0£3.9 80 7.2+4.3 NR
HADS mean change 85 NR 80 NR 0.893
MacKen E RS 85 41+35 80 4.6+3.6 NR
1 zie SN AE 85 4.0+3.7 80 45+34 NR
(2001) Depression mean change 85 NR 80 NR 0.584
FouE s 85 3.8+£3.4 80 4.6+3.8 NR
mean change 85 NR 80 NR 0.221
SMH 9 7.6+75 103 9.2+9.3 NR
CIS Total FoE R 99 7.6+8.2 103 8.6+9.7 NR
mean change 99 NR 103 NR 0.428

CIS, clinical interview schedule; HADS, hospital anxiety and depression scale
M, mean; N, number; NR, not reported; SD, standard deviation
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4re] AL 179 Edl(MacKenzie 5, 2001)°14 H =it 5 E3lojA= 8719] 519 oz
0] F0]7l SF-36 =& o]-83 412] A& HstGl=t, Al 17 FollA A 2% AlHE A=t
L= Y SA AF Bt HIlo|A AojA mtt FA 5 7F G2t Afol= gls A= UERHT
H 3.8 [Lgzon] 40 & 2
A H1AXL N &% Szt xR
() L= A N M#SD N  M=#SD P
SN 81 65.3+33.1 81 64.7+30.5 NR
Physical SMAE 81 65.2+34.2 81 65.2+29.9 NR
functioning mean C_hange 81 NR 81 NR 0.841
FHAE s 81 66.2+32.1 381 64.4+30.5 NR
mean change 81 NR 81 NR 0.570
S 82 74.4+26.7 79 70.2+28.6 NR
Social SM A& 82 76.9+27.6 79 72.8+27.9 NR
functioning mean c_hange 82 NR 79 NR 0.751
FNUEH A= 82 75+26.9 79 69.5+30.6 NR
mean change 82 NR 79 NR 0.466
SN 82 59.8+43.7 80 53.8+41.5 NR
Role SMAE 82 56.7+44.5 80  49.1+42.6 NR
(ohysical) mean change 82 NR 80 NR 0.493
Py ENpPE S 8 50.1+429 80  544%441  NR
mean change 82 NR 80 NR 0.934
S 82 70.7x42.4 81 61.1+43.3 NR
Role S &= 82 66+43.4 81 62.9+43.4 NR
(emotional) mean c_hange 32 NR 381 NR 0.534
MacKen FouE s 82 66.56+42.3 81 61.7+£45.1 NR
' Jie SF-36 mean change 82 NR 81 NR 0.643
(2001) S IJ_ 82 69.9+19.2 79 64.3£19.3 NR
Mental SMEE 82 74+19.8 79 65.1+19.8 NR
health mean c:hange 82 NR 79 NR 0.030
FHE =R 82 72.7+18.9 79 66.1+19.4 NR
mean change 82 NR 79 NR 0.230
S 82 53.2+21 79  47.2%21.7 NR
Energy/fati S &= 82 56.7+22 79  48.9%+228 NR
mean change 82 NR 79 NR 0.206
gue ZNPH A2 82 543+24 79 482+235  NR
mean change 82 NR 79 NR 0.780
SN 80 62.6+28.9 79 58.4+25.6 NR
SMEE 80 66.4+28.9 79 60.2+31 NR
Pain mean change 80 NR 79 NR 0.377
FHgE s 80 61.56+29.3 79 54.6+28.5 NR
mean change 80 NR 79 NR 0.230
S 78 62.2+23.6 80 56.7+23.4 NR
Health S &= 78 63.4+26.4 80 58.6+23.8 NR
. mean change 78 NR 80 NR 0.963
perception “<xma etz 78 635+242 80  57.3+24.9  NR
mean change 78 NR 80 NR 0.576

CIS, clinical interview schedule; HADS, hospital anxiety and depression scale; M, mean; N, number;
NR, not reported; SD, standard deviation
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NEC HOJX|2 [LAIRI0) 5]

3.4 GRADE 274= 147}

ASIABIoIAE QlojX| R0t TIE o, Fabg ATRHSE SISt WAool thste] 2t Auuigeol
FAES [ 399 o] 2Hstsi

H 3.0 [24Fo] ZafHo| SQE

2o R

= SQoX|at
= GoR sumomize  suse o
v i (important but (critical) =°
importance) "
not critical)
oM BRRUOMMES 1 2 3 4 5 6 7 g g lmied
importance
s 1 2 3 4 5 6 7 8 9 critical
SEXE 1 2 3 4 5 6 7 8 9 critical
k=N
FSEIPNE: 1 2 3 4 5 6 7 8 9 important
49| A 1 2 3 4 5 6 7 8 9 important

P29 WG] A, v geAl 29, Al 1 ool A BT of vlFo] Fon e viEYSY
QoI A BEIIHL ATt 571 o] w1 LA FolA T A 7SIl ERoIA B
E AR HO] TAGZL Fo(low) 2 E BrFE o JAISH WL [ 3.1017 Zh

(‘l
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H 3.10 [28Z0H] GRADE 2Hs+& B7t

HE2HASE Iot 2tX
=25 =2l =1 = =y B =
=EOSTOTEE wemy uwmms oemay B2 O2XF & e s
T TS TI% HlEl:l xIE Ilg
SHXE
S MRIO0HK|2) MD 7.48 (95% Cl 4.38-10.59)
(RXZEE7H SMD 1.06 (95% Cl 0.24-1.87)
7 RCT  serious” Ser;i%tus Se?i%tus serious? none 451 382  (XIE{) MD 0.76 (95% CI 0.38-1.14) GL%S/)\/O CRITICAL
(AlT) SMD 0.66 (95% CI 0.36-0.95)
(RIREISRIZAIZH MD 4.17 (95% Cl 2.81-5.53)
WEILE:
) not not " S M= B WA ANX|ZZ 2Rz 00
1 RCT  serious applicable serious serious none 100 104 7t QOI3t Xf0[= 9lo1S LOW IMPORTANT
sl =
o ot not o Mooz S1f M3 TR HslolA ooixz2Y 6600
1 RCT serious serious serious serious none 100 104 S22 7t 20/5 xI0|= giolS LOW IMPORTANT

CI, confidence interval; MD, mean difference; RCT, randomized controlled trial; SMD, standardized mean difference

el
VEAe] Wi A, WA o, e B ofolA] BEHA' Y HlFo] 2
DAF YR 57t 2

GRADE &A4£9] 9]

=5 (high): &7}9] Ao 5+ Al (confidence)o] AA &ito] 7Hdthe AL vl SHA1S
%5 T (moderate): 23] 2] i3t Al FEEZ & 5 Qlt}. 479 A= A
F3(low): &9 Ao gt &4lo] AgtH ot AA| EItE AR 9 AFs] o o= Ut

- S (very low): Z3] x| 0] gt &Hxlo] A9 gitt. AA| B3t F3ko] A X9t AFs] thE Aol

o



NEC HOJX|2 [LAIRI0) 5]

FgN e 2E A" 22 F 290] ek 2010d ol Yol x]2]otollA] 13, 1980 ol H=tollA]

B 3.11 [REAT0N] Hei230] Astx £4
CHAIR & B L
A H1™X =3V ) =X
R T T ) s omxe T
= = | C =" X712 -
Lto cognitive
Nnamani Al behaviour 12082/3| x -
Xz 2 ~UT =] 2
%= 3514 delayed
oty - P auditory 50%/3| x _ =N
2 - s=2 ol 10 10 - ox|2 o7
(1985) A0l ISeAdFk;ack 55/ x3% T | PSi=3

C, comparator; I, intervention

4.2 HZ8elE ot 2t

77joll 2§54 0 2 Al S0l o 91 W RYATE (RCT) 28] tfstod RoB =75
AFgSto] MIER RS Bt B /b 7 a0k Tt (19 3,919 (19 3.1019]
AT,

W7} g guue, A SN TS g Aol et B leIA S 18] ATl
TRl i T Stol glol BEUR WAL, g 2ue] 29 18] Aol
710] glo] BEHAE WS, AT Hold, A7l et 71 FHoIAL bRl Brks
ATTIAloN S AL L v1H1A] 9 02 BB, AN e w7 el
71 o7} Bl Wk ETE AN At S0l FS mIAA) U A0 Warslo] 49 v
2 S0l VEY 224 S0 WIS BEET ANARL] B9, BN gAY B
dol AR st} Fule] vAA gk Ao Wl P vIEANPL Reom
s om, s 13 Gl R ESo] BHlslx] gk AR U, ol IS Holt
s} ool Ml M RS WIS 11 9] vl

HIEYSIFol e Ao Blesch
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Random sequence generation {selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (perdormance bias)
Blinding of cutcome assessment (detection bias)

Incomplete outcome data (aftrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50%

75%

100%

B Lovw risk of bias [ Junciear risk of bias B Hioh risk of bias

33 3.9 [REEHO] HISHLIY 2

Selective reporing (reporing hias)

L
® | @ | Other bias

Mnamani 20149

. . Blinding of padicipants and personnel {performance bias)
. . Blinding of outcome assessment (detection bias)

= . Fandarm sequence generation (selection bias)

) . Allocation concealment (selection hias)
@ | @ | ncomplete outcome data (attition bias)

=

2HEE 19845

38 3.10 [REEZ0H] HIZS A tiet 7r2a QoF



NEC HOJX|2 [LAIRI0) 5]

Qo}x]20] SHIGE 2991510 tmojg uieow X7 Pl Hatg 9 oluks.0 2 Bt} shglon
QP TS RR B IRl 291 BAH 0 2 Saylis lojx|s0] QAo A} githe

Ao} 0] LML 4919319 =01 vl 2 Aol B, SHAE, NelXE, o) A BrIslsick
AU QA ZREBoA] DA, of3} %
A7} 134 92 Aol mjs) A0 AL Mol & A0 WHIH, fF A7 ES SHHo
Telshe AoR Agstgo, Xa eS| Folsl AT ¢l

Aotss ‘J*J%OH o £9 28 B 1WQHET 5, 1985)9] BN Bt § EAS

ARl 9] A& =4 S= stuttering severity instrument (SSI) A/ ZTE B 51=0|, B,
Az, AA1AE —u—r;g% FTAA BT FA AT Ao gty FA g5 7F 523t Afo|& Hot
H 3.12 [REEF0H] 20152 At

A M1} . - Sz =

A =XA|1H
Ho(AE) =RisE A M=SD N M=SD P
SM A 10 9.8+3.01 10 11.2+£3.65 NS
Frequency

SMEE 10 6.6+2.59 10 10.5+4.22 0.05
S H 10 3.7+£0.82 10 3.7+£1.06 NS

Duration

i SHES 10 1.7+082 10 3+1.15 £0.01
(1985) Physical EMA 10 115+£232 10 95+246 NS

Concomitants  =xj2j& 10  26+237 10 85+4.7 <0.01
A 10 25+5.64 10 24.4+502 NS
=5 10  10.9+468 10 2184859  (0.01

M, mean; N, number; NS, not significant; SD, standard deviation; SSI, stuttering severity instrument

Total

43.2.2 38X|&

SR AYE HAet A gl Hik

0%
Fd
‘

Flo
EQ,
39,
L
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4.3.2.3 d2X|®

A A = 199 EA(Nanamani 5, 2019)0l4 Ba=|Qth. & £ Wolr] B HLE S0k
speech anxiety thoughts inventory (SATI) A ZIE H15l=d|, A 2152} 2701 T AJ-of|A]
5% dojAEdto] FAEFET Topr] ELF F&rt -RolohA ZHA=] .

H 3.13 [RAMYZI0] M| X2 At
o ML e . =Nz EZ
Mo () s SBUE 0 MEsD N M=sD 3

A modified version of SMH 46 79.56+2.9 46 80.67+4.71 0.618

1 Nnamani  the speech anxiety ZMES 46 26652+1.67 46 89.92+3.17  (0.001
(2019)  thoughts inventory
(SATI) 20 46  256+2.17 46 81.34%3.87 {0.001

M, mean; N, number; SD, standard deviation

4324 &9 &

4] A 23S Haet 8l i 22 gl

AU ojAinst UL AN, ohy BAGE AWk YYD ol

fH0| ZQT
= ZQ0otX|2t
= 232 gumoxige sl
(of limited i - 24
) (important but (critical)
importance) "
not critical)
oM BRRWOMMES 1 2 3 4 5 6 7 g g mied
importance
A= 1 2 3 4 5 6 7 8 9 critical
SHXE 1 2 3 4 5 6 7 8 9 critical
k=ai o
S=IPNESS 1 2 3 4 5 6 7 8 9 critical
42| A 1 2 3 4 5 6 7 8 9 important
P I B4, M3EA £, 49 a4 $aH) 3ol o Mg
oA A ZFSoHA L AT A =7 A o] v E 4

K
L= ARA| RO TAPEE B2 (low) 2 & B7HE Qo ZpAGE Y-8 [3 3.15]9} E“’f}.
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NEC H0fX| 2 [LAIEI0N 5]

HISEAE Tt LN
= cc > il} EHAE %RE
=P OURE uomy wmmy oemmy  BDO20 W N
= 2 HIZE 2 =
21053
. not not - SX & AI0{X|ZZ0] Txﬁ:ﬁtr sagze ©000
1 RCT  serious applicable  serious serious none 10 10 ZAJ0| 20[517| THAIE/SL LOW CRITICAL
A2 X2
S A2t 2708 T AIFNHA 25 AR |ZZ0|
oy not not S = L} atsty| o HeT =1 A 0600
1 RCT  serious applicable SelioUS serious none 46 46 ;;IE—EE } 2517 | 2QF METt RlotA JHME LOW CRITICAL
RCT, randomized controlled trial
A
VELzre] <A A, i g4A ou, AHA By JFofa] ‘BEA 9] H|Fo] Z
DATRYR 57 B
GRADE 2A$F9] 9Ju]
Ea(high): &7+9] 4] tgt &Al(confidence)o] AA| Fito] 7 th= AL oS- A1 4=

%%—E(moderate)I ke Ao T SAE S 4 Sl Ao SAA A St S A0 oA 490 S 4E 2
0w BAS] £ 41 15 FH200] Aol A B GRS I 91t
% W very low): Tike] 29R0] ot SH4lo] Aol Sick A4 AAE Lol 39719 el T ok
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1813

1

*active control training: selected

6.2 H]

td RoB =&

(RCT) 19| 5

_6_]
=g

AP H A

B7lol HEHO 4

toick

)

o {7} QoF T T (13 3.11]0] AA|

=

qEE

>To] tiet B7ell A=

9] g Al A3 A

fol, A

}+
Al

Fofay, Aol o

S

4z 7l

5}

Qigo] giol &

A9l

A

=71 o

M=

ar
go

K

s g

3} A3

T AES] 2, o

SRR

T2 EF0]

L
.

SHAES =R Pkl 11 9f v

1 H]

4] ggol

o)

et

43



]

=
=

A0X|= [0l

NEC

SEIQ 8D

(seq Buipodan Buipodal asaaas

(SEIQ LUOLRE) BlEQ ALLIONND A& dwloal)

(3B UOMaalap) JuassassE awoang Jo Buipulg

rselg aszuewlopad) jauuosiad pue spuedinyed o Buipug
{SEI0 UOI8]aS) JUALL|EAIL0 UOREI0| |y

(5eIQ U0paa)as) uoelaual aauanhas Wopuey

2

Bernstein 2021

44



fa}

QAT G LA 0l DO NE TR F248 3 PS5 WS sl

A NS B g B2 ¢Ioict AYUSIE SAR 0 2 £aiwl= Qloj x| 7.o] QbR A7} gl
O]Ao| Ak
6.3.2 st

Ao} 0] LML 4919319 =01 vl 2 Aol B, SHAE, NelXE, o) A BrIslsick
AU YAAE ZRETOA D, o) AES WA PSR RAL S
IR G 7 o o2 1744 Aol 2L 0T Wity Y AFES SHHOR
ot

Bernstein 5(2021)2 speech recognition, client oriented scale of improvement (COSI) =%
olgstel o5 Brisiolrh. BE HmoA B4 170 F9F 270 5] AojA=2o] active
controlwtHt} 91o}5-2o] {-oJ5HA| AT A= YTt

A

E 3.17 [HZ80l] ¢0is= 21t

A H1XX - SMz ==
H 12;151)} L= FME T MesD N mzsp P
=M™ 13 56.13+5.59 11 57.15+5.71 NS
Speech recognition 134 13  75.29+5.60 11 59.32+6.57  <0.05
2744 12 78.65+5.85 10 59.90+6.24 0.05

S H 13 1.69x0.18 12 1.83x0.21 NS

Goal 1 122 13 3.62+024 12 221030  <0.05

| Bernstein 4% 12 367+026 10  256+043  (0.05
(2021) EMA 13 215+030 12 1.83+0.21 NS

COSI  Goal 2 122 13 3424026 12 191025  (0.05

2h4 13 3.67+0.23 12 2.33x0.29 0.05
S 12 2.08%0.26 10 1.73+0.30 NS
Goal 3 1= 13 3.17x0.27 12 2.00+0.27 0.05
2V 12 3.33x0.23 10 2.00+0.33 0.05

COSI, client oriented scale of improvement; M, mean; N, number; NS, not significant; SD, standard
deviation
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NEC HOJX|2 [LAIRI0) 5]

6.3.2.3 d2|X| &

Bernstein 5{(2021)2 hearing handicap inventory (HHI) XA ¥ A35 B5tHc} 44, AS)4
Jo3t T EFoA FA 15 39} 271E Fof AojX] =] active controlatE T F-2I5HA|
7R =] AT

H 3.18 [HZEoH] o2/XE 21

A H1XX} = SHZ X
Ho(AE) kal SBAE M+SD N M+SD P
EXNRS 13 27.85+2.28 12 28.50+2.74 NS
Emotional B3 13 16.46+2.44 12 27.67+2.37 {0.05
270 12 15.33+£2.29 10 26.00+2.78 {0.05
Bernstein R 13 32.62+2.62 12 31.83+2.54 NS
1 (2021) HHI Social 13 13 17.86+1.37 12 30.67+1.88 <0.05

2= 12 18.00x1.46 10 29.2+3.19 0.05

SMH 13 6046+4.60 12  60.33+4.45 NS
Total 1= 13 34.31+3.51 12 58.33+3.66  0.05

2= 12 3333362 10 55.2+5.35 0.05

HHI, hearing handicap index: M, mean: N, number: NS, not significant: SD, standard deviation

6.3.2.4 &9 &

Bernstein 5(2021)2 Nijmegen cochlear implant questionnaire (NCIQ) # X o|-85}0] 419]
A= B7FsHTE AA|, A, AR GGolA] BE FA] 2711 Fofl /10X =T active control
7+ ol ApolE H oL, FRloA= Folgt AfolE HolA| &ttt SA Fofl X5 Hiet avE
%7I51= Glasgow benefit inventory (GBI) 230l A= 41414 FH2 A| 2ot AREH, ARl G|}
SN SA Tl AojA| matarh 2| &= THREIRE Aol 7 ERIE AT, UREA J At FAoll A= RFofet
o7} 2711 Foll ke A|&E T
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H 3.19 [HZHoH] &2 & 21

A H1XX =X S =t
o II?I;E1)} s N8 TN M£SD N MSD s
=M™ 13 56.09+3.46 12 59.12+2.95 NS
Physical 122 13 6561+3.18 12 61.15+3.21 NS
2708 12 70.03%+324 10 64.17£3.97 {0.05
EM™ 13 57.84+4.46 12 50.24+4.78 NS
Psychological 1= 13 67.69+£2.16 12 57.27t4.48 (0.05
NCIO 28 12 73.75%#2378 10 56.24+5702 <0.05
ZM™ 13 58.98+436 12 62.23+2.65 NS
Social A 13 76.70£2.05 12  63.36+452 <0.05
270 12 77.52+255 10  65.47+334 0.05
' Bernstein S 13 57.34+3.18 12 58.68+2.89 NS
(2021) Total (3] 13 68.47+1.91 12  61.24+3.37 NS
0¥ 12 67524627 10  52.74+8.37 NS
Coneral 129 13 4456+635 12 1863+853  (0.05
2702 12 46.36+5.89 10 26.55+7.21 {0.05
Socil 124 13 3558+650 12 13.55+851  (0.05
- 2748 12 28.88+9.20 10  19.80+9.13 NS
, 129 13 6.15+7.97 12 4.29+3.11 NS
Physical Jhg 12 538+306 10  320+411 NS
129 13 36.72+#578 12 1533%7.33  (0.05

Total

2hd 12 3687x493 10 21.20x6.58 (0.05

GBI, Glasgow benefit inventory; M, mean:; N, number; NCIQ, Nijmegen cochlear implant
questionnaire; NS, not significant; SD, standard deviation

6.4 GRADE A& 7t

A91Uslol A Qlofx] ot Tl oA, kg AThiSE Selska Yrgolel dhete] 2 Aupiso]
Q%S [ 32017 Zo] 2
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T= SHAXO0|X| 242 SHAIHOI
(of limited ASR0IX = a2y
importance) (important but (critical)
importance not critical)
limited
Y 2AE Y OIMEE 1 2 3 4 5 6 7 8 9 importance
sy 1 2 3 4 5 6 7 8 9 critical
S8XE 1 2 3 4 5 6 7 8 9 critical
EJ—I_l»A‘I
FSE=IPNE: 1 2 3 4 5 6 7 8 9 important
A2 A 1 2 3 4 5 6 7 8 9 important
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HISZLE 4ot LTy ES
= = = 23} THFE el
=8 97 HEE yomyy  wmmy smmy =220 29 % N
= £ S HI=E 2 =2
olots2]
ZE MHEOM BX 15 22 271 20| K|
1 RCT  serious” not not serious? none 13 12 =20] act|ve control—_rlEEf AN =E0| K25t Se00 CRITICAL
applicable  serious H T g0 LOW
AlR|X|E
2E MEOM SX 15 22 271 F0f| AKX
1 RCT  serious” not not serious? none 13 12 20| active control2ECH A01s20| Lot SO0 | poRTANT
applicable serious A NS LOW
Aol ®
) not not ) MHMO2 AHMX|220| active controlZ2C  ©600
1 RCT  serious applicable  serious serious none 13 12 50| 20| Q0[5 FHMEQIS LOW IMPORTANT
RCT, randomized controlled trial
A
VRO v HA YA, WiAeA S, AHd B oA ‘BeHa' g Hrig
DATRAA $7F He
GRADE ZA%&9] 9Jv]
E3(high): &3}+0] A X tjst &4l(confidence)o] AA| &3] 7HATH= A o &HAIEE &= QT
TE(moderate) aito] Ao it A4S FSEE S 5 Ut BT —irxé = AA a3t 27 AL & Ho|Xgk AFs| i =k Ut
F3(low): &9 A of gt &4lo] A gt o}, AA| J&J}“ el el ey s 4 3
H—r T3 (very low): B3] X gt &4lo] A9 gitt. AA| B3k= BIto] A9t Ads| THE Aotk
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Qlo1X] 2 Ao (anguage) E Rspeech)d] o ATt A] 132 915) oAl 2Js) afol
ABA0 2 SALATS 7RsSHA Slo] AHAlS EAT 4 Ui ABH, AAH 0 BHT > UEE
EORE R A, A12)R7 e IRt SE] 191 20059 9] el SAE I AR A
IIA] H2004-89%5, 2004.12.29.)°1t}. 2021 273 E FAIAPE 7Y oflv]FoiFollA] 22 SJAE Ao
PR3t 2ANES £25] Slo) Lol AH7tE oj=lsect.
20219 A73} Ol /1A 79191812021.07.00.)014 = BACE 4] T&H AL AU
915 271 A7 | golol, AR £ Bl Aol 0] g L o] e ot
2AZ AL, 5 bl istel AnEd A4S Sysks oz Alojshnh
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AT (I3 HAAARE), @ TN, TN, SN, Aoz, F2rgol At stobgol (o5t
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ek B5oR) 2 479 7Fe 3e) 2 ERste] ke AFEOn, 5 W el 2] Sof chat
A71E St
% W7ol Al B9 Rl Hlm A 1470 A7ThRbEE el 118, 934900
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ol ti g AdeiERlollA Qlolsd Z23E Bk £32 gllon, S/ A= 11He] F3lojA
5E HuEQrh SN AFE Bt 7HY At F 5HS FAMIR 23 FX &L H|s) A
ojR FZAo| A Fost 7ol ERIE|tHmean difference (MD) 7.48: 95% CI 4.38, 10.59;
' =66%). ZAZA H71e Hgt 7H9 At 5 5 FARET 23 FAm] H]gf| AdojA=
oA §9oJ5t FAlo] ERIE] It standardized mean difference (SMD) 1.06; 95% CI 0.24,
1.87; I'=90%). AEE H1gt oAk FAgto] H|s] AojX|Etol|A FoJ3t SN aaE
BRISHY (53, MD 0.76; 95% CI 0.38, 1.14; I'=61%), AME 7|E02 et A9 FA=
ol B3 oA=L Rt Aol SRIFUHGH, SMD 0.66; 95% CI 0.36, 0.95;
I'=55%). AojX=me] g g ARte FAIEol s [-2stA FI=AHEH, MD 4.17;
95% CI 2.81, 5.53; I' =71%). ok, wefA] Z3to] o]z do] o} sjjAlof 297} F g5}t

AHRIAE= 119 £30lA EuE=d, SA A% gt HajellA lojA=:

g alole Al 4] A2 19| £30A Hi=led|, dibzes Xd—%r Bt %ﬂoﬂﬁ OJOW
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5 7140] QPARL £9198l0) olg Hleko = A g Pl Hatg 9 opihkg 0w et A sjglont,
QP AIES HIF FHL Ik 2918)e FAH 02 Sl QojX| 5] iAol BA} itk

SN S B 28BS B QlolX| 28 FX| 2o} vl wleich
Qofs e 28 5 170 E—OJ_OHH ERLEE] %‘XH 2% Qlojx = B RZ 7+ dofs o] Gl
#olg Btk AlejAEE A
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NEC HOJX|2 [LAIRI0) 5]

3.1 =2 GIOJEJH[O] A

(BAY:

3.1.1 Ovid MEDLINE(R) ALL (1946~S4X}j77tX[)

2021. 10. 01.)

EERET

1

Intervention 2

HRRY
(SIGN filter - | 4
RCT)

e
S

ol
o1

A0
exp Language Therapy/ or exp Speech Therapy/

((speech* or speak* or languag*) adj3 (therap* or treat* or interven*
or rehabilitat*)).tw.

1or2

(Randomized Controlled Trials as Topic/ or randomized controlled
trial/ or Random Allocation/ or Double Blind Method/ or Single Blind
Method/ or clinical trial/ or clinical trial, phase i.pt. or clinical trial,
phase ii.pt. or clinical trial, phase iii.pt. or clinical trial, phase iv.pt. or
controlled clinical trial.pt. or randomized controlled trial.pt. or
multicenter study.pt. or clinical trial.pt. or exp Clinical Trials as topic/
or (clinical adj trial$).tw. or ((singl$ or doubl$ or treb$ or tripl$) adj
(blind$3 or mask$3)).tw. or PLACEBOS/ or placebo$.tw. or
randomly allocated.tw. or (allocated adj2 random$).tw.) not (case
report.tw. or letter/ or historical article/)

3and 4

1,720,441

1,730

3.1.2 Embase (1974 to 2021 September 30)

EEET

1

Intervention

N

ey
(SIGN filter -
RCT)

~

oy
it
o1

Zgof

exp "speech and language rehabilitation’/ or exp speech
rehabilitation/ or exp language therapy/ or exp speech therapy/

((speech* or speak* or languag*) adj3 (therap* or treat* or interven*
or rehabilitat®)).tw.

1or2

(Clinical Trial/ OR Randomized Controlled Trial/ OR controlled
clinical trial/ OR multicenter study/ OR Phase 3 clinical trial/ OR
Phase 4 clinical trial/ OR exp RANDOMIZATION/ OR Single Blind
Procedure/ OR Double Blind Procedure/ OR Crossover Procedure/

OR PLACEBO/ OR randomi?ed controlled trial$.tw. OR rct.tw. OR
(random$ adj2 allocat$).tw. OR single blind$.tw. OR  double
blind$.tw. OR ((treble or triple) adj blind$).tw. OR placebo$.tw. OR
Prospective Study/) not (Case Study/ OR case report.tw. OR
abstract report/ or letter/ OR Conference proceeding.pt. OR
Conference abstract.pt. OR Editorial.pt. OR Letter.pt. OR Note.pt.)

3and 4
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3.1.3 Cochrane Library Trials (CENTRAL)
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Intervention 2 MeSH descriptor: [Speech Therapy] explode all trees
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