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Purpose: The purpose of this study was to compare the information-conveying ability of ~Correspondence : Hee Sook Jeon, PhD
adults who stutter (AWS) and adults who do not stutter (AWNT) and to investigate the E-mail : jim5776@hanmail net
relationship  between their information-conveying ability and disfluency. The

information-conveying ability was classified into informativeness and efficiency of Received : December 14, 2022
information conveyed. These samples were analyzed in terms of correct information units. In  Revision revised : January 09, 2023

addition, speech rate and disfluency frequency were analyzed.

Accepted : January 31, 2023

Methods: Samples were collected from 18 AWS and 18 AWNS in monologues, continuous

picture descriptions, and conversation tasks. The amount of information conveyed was This article was based on the first author’s
calculated with the use of total CIUs and total DCIUs. Information conveyance efficiency was —master’s thesis from Luther University (2019).
calculated with the use of CIUs per minute, DCIUs per minute, and percent CIUs. The

speech rate was calculated as the overall speech rate, while the frequency of disfluency was ORCID

calculated by including both normal and abnormal disfluency.
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Results : First, AWS had less total CIUs and total DCIUs than AWNS. Second, AWS had less  https://orcid.org/0000-0002-0044-3421

CIUs per minute, DCIUs per minute, and percent CIUs than AWNS. Third, in both groups,
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speech rate, CIUs per minute, and DCIUs per minute had positive correlations. In AWS, the  https://orcid.org/0000-0001-8935-0194
frequency of disfluency, CIUs per minute, and DCIUs per minute had positive correlations. In

AWNS, the frequency of disfluency, total CIUs, and total DCIUs had negative correlations.

Conclusions: AWS had lower ability to convey information than AWNS. AWS had a higher

information conveyance efficiency with a higher frequency of disfluency. AWNS had a

lower amount of information conveyed with a higher frequency of disfluency. In both

groups, the faster the speech rate, the higher the information conveyance efficiency.
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$27h Aoprtal Q= ARleMe AT 7w WH &5t
e EEREA Q] 2 e 7] AEES Fide 9ika
B9 F8A4L § ARHXN Qirh A7 Holk AgAgg
A 8% AEHRI o3y A4 o] Y= ol ARAS
F5ooF gty HE AYQolA AAdWLolM FEHeE 2
FE= Y 7|RsEdE 9GS sEo] EIETHHuman
Resources Development Service of Korea, 2021). YAAE
& o F2 Ao B AR HHE Mot ERRITNY] TA
£ FHoke 59 ARH A5AELS FHKwon et al,
2012).

ERRIFO] OxtAFoA BEFHOE HPHE FaHk= HEo] 7
ZE[HA duF ST ofygt oo &4do] = WHHRE
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(Jeon & Kim, 2015; Lee, 2011). ARAZ 5o 3t Ay
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(Beukelman & Yorkston, 1980), ARAY "L APt
IALATOIA AolA dubt sty st FEE FE

Hog HIFY 4 U=AE HetKNicholas & Brookshire,
1993).

olgigt FARAYHY AEAYT 8&YS Uee 24 7E
oz LAt (correct information unit: CIU) EAHPHE
o]83t 4= QJtNicholas & Brookshire, 1993). CIUZ &4}
FEelr A 52 A0 Aetr AFH HYERE AlFcle
tto}2 =3IK(Nicholas & Brookshire, 1993). HuiAl Hg35}
o A E= IAC] Adety FEdt ARE APk "9olE
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AR ZAT(HS2H H12

Agstel ARAYE 5E& EAFHKwon et al, 1998
Nicholas & Brookshire, 1993; Seong & Kim, 2015). °o]dj
CIU9 dolilZ ©oiE H&sP|= slal, Fho] WUst A+
SME ofsY AP WEE IH5H] odE WE Sklx
(Kim, 2017), 95t =91, Aojlg 2 ALl wfgo] At
£Z2 5% 9y SHo] 2FE Fol od IR St
(Choi, 2013, 2015; Im et al,, 2001). L83 w3} Zol7} 71
93 dqolde= C-unitg 99E St AEAY 582 B4
silck. #gh A obey MAYHEsE #AHAWNa & Jeon,
2012) A =49 AYsp|et dSch| d@3E BAE o
C-unit FE 2-85tA9HShin et al., 2018).

CIU 24 oA FHRAGHS dolEr] QA7 Hele=
CIU 4 ¥ different correct information unit(DCIU) &

24 Aot et F Al AelA] gAY T
o] & o] HEsA %2 dolE AYstar 2HkE
£ Agste £ 9019 7l F CIU 471 3, F CIU
oA FEEE= DOlE AYS AR, FA E= A0 A
Aot Aeet JEE AFols 9ol dFeE %oh=(Dorze
& Bedard, 1998) DCIU $& AM&Esto] AEAIRRS BT
L QtkIm, 2001). E3F FRAGY AL vehjes &
A 7lEes Ed SHIE FH MY
ClU &, 89 2HE FEE vy oA
AE Uehll= B3 DCIU &, AA o Fo] 8o Adst
I ZHE FERE AFske "ot AXske HlEE Uoke
CIU H&& Agsle] ARAYE agds BT 4 SItkim,
2001).

AR CIU BAHS E8sto] AN S o= o
AR Aas AnEd A9 dAdiol et A3t o
A UeRRTE  Choi(2014)9] @olide 6541004 854171419
gk A9 60(e 30, of 300 WdesE I¥ A¥sh] A
AABIGE o CIU HlEo] Ad 9 Aol wzt foRt A
g Holx| dgtout ws Afk: FH TS HYth Lee &
011)& & 70789 20t B A3A(e 207, o 20%), 70H
B B 15%, o 208y tder g e F
Aol el A7) AFzr "ol IAE AAG Ax, 200 SRE
o] 70t} wWE HuHcoh 83 ojio] HAEY FHAMGH
o] © &2 Holth Jeon(2013)9] AFE AWEW 20tfiE
50t A 4391 807(e 409, o 40%)ye dhe=m ¥ A
517, olopr] welr], wigl dx AWsh] IAE AASISE
o 20tHRE S50ti7IAY] ARAYHES Bt $E02 {A5t
Fom, A”o] IR wet £ CIU &, ¥% DCIU ¢+ &
T A5y, 2E AgddlM dig), da AEiAe 2E
A 8404 BAFCE {ot Alol7} gigith

ClU #4HS 288 A7t o] € QA 59 &A1 7
et didAEolA AEE90 Hols AQl(Han et al., 2012
Koo & Choi, 2011), 98+ B4 4(Kim et al., 2015),
g=stoln] Hujz A2 FAeL wRl(Jung, 2009), FESI
gl & g=stolw] Aujet =PI Xui(Choi et al, 2013;
Jang & Kim, 2014; Jin et al,, 2016; Sohn & Park, 2008),
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T2} oAl of=(lee et al, 2011) 52 tio=E )
FEQth Han 5201202 E=7F 9 AZALEA Ao]
A9l 6HE tAte & constraint-induced language therapy
ANFS o 39 AYsh] AR B7kelA & CIU 5 29
CIU & 9 CIU ®E 2% {94 S7lstatt. CIU 42
Aolg A9 FFEE FET & = FYHE HHe=
(Im, 2001) AEIFIA EF A=0] e U3t 5892 5%
Sk o f-8s5itkal Huskal QIokFink et al., 2008). $HHE
HEAF AIEL Uuk A9 AdHch CIU HE, DCIU HlE &
T 295 ¥tKSeong & Kim, 2015), 181 HEH X
of Hgto] gxsjolw AW YoEok el = Houp |t
9] FAl] Hdsta HHEAo] =2 ofFEZ T Wo] AMETle=
o2 UERGtHSohn & Park, 2008). Lee(2011)2] %Loj|A]
el A= FAol 3t Al ATek ©]4] ok
HAY o] =tk
o] & Q1A ZAIE 7K et A=Y AEAE 59
EGETE oflEt B EAIE 7 dHE AYUE E A
HAGY oS AT 4 itk THEZ ojd SZHolA
T2 7)5olEtt UBolollA, Hdsl: 8ol 583 HE 9
30| w2 wolox, I AHYstA A7E UolAY AEgth
WSS olEolur] 9% ojud HAS JHA HE HERA
9EASHH(Shin et al., 2020). °JEgt HolEojA
HIA/8 02 QIgt FHAGS EA7F Uehd 4= Slth
ES T {3 ALY 580 ¥ A= 8AE
g5 fEo] Fol&=E x| (Allen & Hawkins, 1980;
Chu & Jeon, 2020; Seong & Jeon, 2019), HA= 3pApe] &
9] 5% HEC Fol&ko] oo wEt JHE Hdsk: ©
AJolE Hol7] mjEo] Foj& EIF HAH] U} ofsf FH
ARAQ IES 3ty ErHGuitar, 1998 Lee et al., 2000;
Shim, 2005; Zebrowski, 1994). F-ol&=7F TH 5] At &
=9 AL SloH, kAR FFE £Hhr Hi Q7] o
Eof|(Shin, 2000) ¥HE A& Al Fol&rt AAHY=z by
SHE=E SlHlee et al, 2000; Guitar, 1998). 181 EH
BUES FAT SR Higl] YitaE HE, AAF AEF
A, A|Estt S 22 AA 9 QIR EAo] /AR SAtETh
7] g&2o(Chang et al., 2022) TRl &7t HEET
9ltHeo & Kim, 2021; Jeon & Kwon, 2005).
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2 A7 2009 ZEs 94 18 20419 ot 3
189S tigez HAlsig. ZoEs AU (DAoAEAN]
olste] wrEog kg W (ARIFQ #WSoA 1002
Ad gy v Wzt 33 opgoln, (3)ApAY ol
AL Sletal Ql4star glom, (fufriols A FA
(Paradise-Fluency Assessment-1I: P-FA-II, Sim et al.,
2010) 23 #Hod vlggAY WES HL7h 40%ile ofde
2 Ui, 9EHs oldd tE ol A fle AR
A7stgiet. 2k ARl (DRlo] ¥ AH FEo] A4 ®HFo
&otal, (QAPEERl sl 100989 WEE Bl Wl
%7} 33] mgto]a(Ambrose & Yairi, 2005), (3)AFAIS] Toj
FAZE ok sk ga, (DEEs ZAE A 21ofA
B8 94 o0k, (G)folmE B4 9 A HERE BS
A7 9 ZAT de AERA de 357 A%, A E
3 5 2271EY 71EE 4 7sd Fofl, A 2 HZ] &
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TEE ot O 4oIg o ARAY SUn ug
Y Avles] ol SW, A4y AW, deh el o
23} go| TolEEe SUsilth WA hAeh At 2
e Qb W TalE ol Wuge WAE ¥ et gue
otk

= 9192 Ryan(2001)9] 5234 I F(Fluency Interview)
£ x5 A9 E= AF Gopl9 A4 F o Mg Agst
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sto] ojgA IR 1&E F= A4S FH AA DoiFAE
yUoheta A9t & Wilks fEskgith
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F5 F CIU &, CIU 94 S55H= oldZ shie g9= A
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AN X2 HA(H32E H13)

sto] ARESITHKwon et al., 2012).

4) HISFY Y

HI§A9] BAS Folfiold HEE AT Gyt ARloA
Uehd 9439 Mg Algsiltt. 444 9 e d vlaaA
Fe(Ambrose & Yairi, 2005; Kim, 2015)& 2% A3k
TFAARI Bl/39] FEl= Appendix 200 AIASHAT.

4, M=

ATt A2 B 719 GAEE ok Al BHAE
Aol AFEE Bk ?—M A2 Bk AojAE
Ab AHAFE AAsk A AEol 3d o, dojAE HF
Aabge] Qe 1900, A7Aks BUEIA B4 7|l
I3t FEE AFol AYoiart. A7At B AA F
sko] 20%°] dFsks FolEEo| fisie F CIU 4+ ¥ F
DCIU &, 29 CIU 4 ¥ 85 DCIU <, CIU BlE, H5343

HE, Foj&o] gt dX&S Toigitt B4 An X*EHD*

Fe Yele & CIU ol ﬂM A28 100%, = DCIU
TOH gt g 96%01‘2@ HEAY agds Ushde
B CIU 4 digt QA&L 97%, £9 DCIU 2o djgt &
&L 96%, CIU HE THOP YR 94%0|3ict. EZE H|

ﬂ“é Hlcof oigh IA&2 96%, %Loh—ruoﬂ digt YA
100%°]31ct.
5. Zapxz2|

2 AFeAs EuE A 9et 409 FdF Al e
% CIU &, % DCIU <, ¥9 CIU &, £ DCIU &, CIU H|
S04 A7t AeAE 0*0}_%71 flstol Z7t o|dRATEA
(two-way ANOVA}E AAlsiict o F A ek 4
o A AEAY 59 (% ClU &, % DCIU <+, &9 CIU
+ =% DCIU %, CIU vl ¥ JH(HLE %01*5) z
| Alo] QIS UolH7] 95lo] Pearson AIEAS AlA|

3%

°
&

. g7z

e-m% Aozt st Aol T @2 & CIU $2 HE

s HE ARl & CIU &= =9
24.00, dislollA 25.88%
Ui, °‘H* A9le) % CIU L Bwiold 26,11, A4
AgollA 27.00, HistollAl 27.228 vreRgth
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Table 1. Average and standard deviation of the total number of
CIJ

Group Task M SD
Monologue 23.41 4.85
Continuous picture description 24.00 3.00

AWS
Conversation 25.88 3.75
Average 24.43 3.86
Monologue 26.11 3.25
Continuous picture description 27.00 2.74

AWNS
Conversation 27.22 4.19
Average 26.77 3.39

Note. AWS=adults who stutter; AWNS=adults who do not stutter.

A% 9 Ao] BE F QU 49 Aot AL 39

S goter] ol oldEA —E/ﬁ(two—way ANOVA)S
A A= Table 29 Zth & Fd 7+ & CIU $ol= &

o5t zol7b YEREOUK/£10.781, pL.01), J«“ﬁ el Aol
7b QIAH=2.124, p.05). ES A 2 By 7 AsEE
A= YEA] BRATHAZ.516, p.05).

Table 2. Results of ANOVA on the total number of CIU

85 df MS il
Group 148.169 1 148.169 10.781"
Task 58.394 2 29.197 2.124
Group x Task  14.171 2 7.086 516
Error 1401.792 102 13.743
"pC.01

# lolA 2219, A%TH AHolA
2 etk Q9 4919 F DOIU 4 SH0l 2536,
2% AHolAl 25.69, HHalolAl 25555 Lkt

)
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Table 3. Average and standard deviation of the total number of
DCIU

Group  Task M SD
Monologue 22.19 5.13
Continuous picture description 23.22 3.59

AWS
Conversation 24.58 2.73
Average 23.33 3.81
Monologue 25.36 3.39
Continuous picture description 25.69 3.11

AWNS
Conversation 25.55 4.05
Average 25.53 3.51

Note. AWS=adults who stutter; AWNS=adults who do not stutter.



At 2 7elo] e F DCIU 49 A7} FAX R Fofet
AE golir] Y5t o] YA (two-way ANOVAYS AlA|EH
A Tabel 49 2tk A 7+ & DCIU Foll= #9gt o]
7 UERtoW(=9.312, pC01), TH ole Aozt elgict
(71067, p.05). E3 Ak 3 A} 7H HsAgaihe
UERGA] QIOITH(=.804, p).05).

Table 4. ANOVA results on the total number of DCIU

S8 df MS F
Group 131.120 1 131.120 9.312"
Task 30.060 2 15.030 1.067
Group x Task 22.644 2 11.322 804
Error 1436.222 102 14.081

“pK.01

1) YOS Aoln et Holo] B CIU 4 Hlm
Uos gelz g A4ole] o] wE B U 42 ¥
@3 AT Tabel 59 2tk WHE 4ole) B CIU 4=
=9 Felolx 5250, A&IW AWO 50.83, thslolA
640602 Uit et Aolel Bt CIU 4 S

v >

066.17, &Y AolA 6o.
.

—_

7, diefelA 63.060% LERE

Table b. Average and standard deviation of the number of CIU
per minute

Group  Task M SD
Monologue 52.50 19.22

AWS Continuous picture description 50.83 18.86
Conversation 64.06 17.62
Average 55.79 18.56
Monologue 66.17 13.77

AWNS Continuous picture description 66.17 12.94
Conversation 63.06 14.06
Average 65.13 13.50

Note. AWS=adults who stutter; AWNS=adults who do not stutter.

A 9 Hefoll WE 27 CIU 429 Aol7t SAH = oI5t
AS Lop7] st olPRAREA(two-way ANOVA)Z A
ARt Aike Table 63 2t Fd 7+ 29 CIU o= #2
3t A7k UEREOLK/=8.870, p<.01). Y Folls Ael7t
AAH=997, p.05). EI Fd 9 HY 79| FoAda
Te HehA] RRATH=2.742, p).05).

=

2OS golo RN SN HIREd 79| o

=

Table 6. Results of ANOVA on the number of CIU per minute

S8 df MS F

Group 2352.000 1 2352.000 8.870"
Task 528.963 2 264.481 997
Group X Task  1454.000 2 727.000 2.742
Error 27047.889 102 265.175
"pC01

2) LOs gl Uk Molol B DCIU £ H|ul

oS ARl vt ARle] FQlel @2 &9 DCIU <&

w3t A= Table 73 Zth €oE A9l9l B3 DCIU &+
7t =9 IRQlollA 50.11, A&%I™ AolA 48.78, tistollA
61.722 Uepgty gyt ARle] B CIU & Sdd4
63.61, 9% AHolA 61.67, thsfollA 59.898 Lreldh

Table 7. Average and standard deviation of the number of DCIU
per minute

Group  Task M SD
Monologue 50.11 19.13
AWS Continuous picture description 48.78 18.07
Conversation 61.72 17.23
Average 53.53 18.14
Monologue 63.61 14.64
Continuous picture description 61.67 12.53
AWNS Conversation 59.89 14.00
Average 61.72 41.17

Note. AWS=adults who stutter; AWNS=adults who do not stutter.

Aol k2 B DCIU 9] Ajo|7} BAHCE {9
A& goth7] floto] o] YA (two-way ANOVA)E AA|
ZAI= Table 83 Zth Ao 7+ EY CIU o= folst
ol7} YehtowK=9.312, pC05), #HF = Aol ¢l
tH=1.067, p.05), Egt Jat 9 g 7o) Aszhgast
© UERHA] ekth(/=.804, p).05).
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Table 8. Results of ANOVA on the number of DCIU per minute

S8 df MS F
Group 131.120 1 131.120 9.312"
Task 30.060 2 15.030 1.067
Group x Task 22.644 2 11.322 .804
Error 1436.222 102 14.081

‘(.05

3) YOE gl et golo] ClU Hig Hiw

TEE A} LRt 49 gl e CIU Hl&2 vt 2
= Table 99 2t o 49 CIU HlolA =9 ol
A 86.12, A& AWolA 90.37, tiglelA 90.49% WerdT:
it AgRlel CIU wlg2 SHolAq 95.07, d&1d AiolA
93.79, HefelA 95.58% e
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Table 9. Mean and standard deviation of the percent ClUs

Group  Task M SD
Monologue 86.12 10.25
Continuous picture description 90.37 8.32

AWS
Conversation 90.49 7.98
Average 88.99 8.85
Monologue 95.07 3.84

AWNS Continuous picture description 93.79 5.78
Conversation 95.58 3.15
Average 94.81 4.26

Note. AWS=adults who stutter; AWNS=adults who do not stutter.

Aot 9 Fo] @2 CIU H[&9] Ao|7} BAZOo=Z fFolst
AE goter] 9ot o] PEAREA(two-way ANOVAYS 4l
Agt A3H= Table 103 2t} e 7t CIU Hl[&2 |93t 2
o7} UERFOLK#=18.524, p<.001). TY e A7 ¢l
ATHA=1.098, p.05). EZH [t 2 3} 7o) Aoz-gadt
= WA otti(7£1.463, p).05).

Table 10. Results of ANOVA of the percent ClUs

S§ df MS JE
Group 915.253 1 915.253 18.524™
Task 108.472 2 54.236 1.098
Group x Task  144.604 2 72.302 1.463
Error 5039.675 102 49.409
™ p(.001

3. HOES 9o FEF golo| FHMY SHA HIGH

FoE 49 01*? DCIU 4(:=.306), ¥% CIU
$(=.897), % DCIU 7{1:.881)9} Solgt AR AT
7t vebgth uledd HleE: 29 CIU 94(=364), &3
DCIU (:=.351)9F A4 Azt vepde.

ddt A4ele] Folge= EY CIU 4(=.761), £% DCIU
=740 o3t FFH AIHAE Hole Ao Ui
ot HeAA wiEL & CIU 4(=-.446), & DCIU %
(1=-.394)¢} B4 AAAAES JERRA
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Table 11. Correlation between information delivery ability and
disfluency of adults who stutter

ClUs DCIUs CIU/min DCIU/min % CIUs
Speech rate 151 306 897" 881" -.025
Frequency of —_jci g3 3em 35" 029

disfluency

Note. ClUs=total number of CIU; DCIUs=total number of DCIU;
CIU/min=number of CIU per minute; DCIU/min=number of CIU per
minute; % ClUs=percent CIUs.

"pC.05, "p(.01

Table 12. Correlation between information delivery ability and
disfluency of adults who do not stutter

ClUs DCIUs CIU/min DCIU/min % CIUs

Speech rate  -.090  -.014 761" 740" 252

Frequency of
disfluency 466
Note. ClUs=total number of CIU; DCIUs=total number of DCIU;
CIU/min=number of CIU per minute; DCIU/min=number of CIU per

minute; % ClUs=percent CIUs.
"pC.01

-394 .002 -.032 -.127
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Appendix 1. CIU (correct information unit) analysis criteria and examples
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