COMMUNICATION SCIENCES & DISORDERS

| ISSN 2288-0917 (Online) | Commun Sci Disord 2017;22(4):756-771

Original Article
https://doi.org/10.12963/csd.17439

Story Retelling Analyses as a Function of Visual Cues
using Information Units for Persons with Aphasia

Ye Na Kim, Jee Eun Sung

Department of Communication Disorders, Ewha Womans University, Seoul, Korea

Correspondence: Jee Eun Sung, PhD
Department of Communication Disorders,
Ewha Womans University, 52 Ewhayeodae-gil,
Seodamun-gu, Seoul 03760, Korea

Tel: +82-2-3277-2208

Fax: +82-2-3277-2122

E-mail: jeesung@ewha.ac.kr

Received: October 5, 2017
Revised: November 26, 2017
Accepted: December 6, 2017

This work was supported by the Ministry of
Education of the Republic of Korea and the
National Research Foundation of Korea (No. NRF-
2017R1A2B4006604).

Objectives: The purpose of this study was to investigate performance on story retelling
procedures in persons with aphasia (PWA) depending on the presence of visual cues using
information units (IU). In addition, IU metrics were correlated with linguistic measures and
aphasia severity. Methods: Fifteen PWA and 15 age- and education-matched normal indi-
viduals participated in the study. A familiar story was presented either under auditory only
(AO) or auditory visual (AV) conditions in story retelling procedures. Dependent variables
from 1U checklists included number of U (#IU), percent of IU (%IU), number of U per min-
ute (#U/min), and percent of U per minute (%IU/min). Results: PWA demonstrated signifi-
cantly worse performance than the normal group across all I[U-related measures. The main
effect for the condition was significant in #lU and %IU with better performance on the AV
than AO, whereas the main effect was not significant for #lU/min and %IU/min. The two-
way interaction was not significant in any of the IlU measures. There were significant corre-

lations among IU metrics and linguistic outcomes (number of utterances, number of words
per minute, words, #CIU, #CIU/min, %CIU, and %CIU/min). |U-related measures were also
correlated with aphasia severity. Conclusion: Visual cues were beneficial for eliciting more
linguistic units from persons with aphasia. The current study is the first attempt to apply IU
metrics to Korean speakers with aphasia, confirming the clinical utility of [U metrics as an
efficient method for analyzing the connected speech samples produced by persons with

aphasia.

Keywords: Aphasia, Story retelling, Visual cue, Information units (IU)

Hojolet M) &40 2 tja Ao L ofsfel A
of A4A1e] SAVE: b ot 5 clofe) A gele] 24
A o2& Hol= Aol & WaltH(McNeil & Pratt, 2001). Ao}
9] ofe] 744 ol 2} %
A oA, Shiahl Aol BArEe] A1 Bt H 4
L RAEL TLE] A hok R=5
2] 71 olfe] A 86| wiEolth(Yang & Ki s
7)20) AN TR Aol Bj0] SbAE el Tjofah A
& 407k sleh Bl 5] AHgE Tl W), AHE-
olgti7], &% eI Iet B2 71EY] FA HA= AV E
sfal H7e] ghgo] 2o}k o] Qlof Shate] Aelgt oAk 5

& 2745 B AJo] ok 2ekim, Kwon, & Sim, 2000, o]/ !
oA RAS MK SIRhoto 2 ARk B Apus i

756 http://www.e-csd.org

Ho]ck(Koo & Choi, 2015). APkt 7hs U ALE-& 53t o)k
B 5 A0 2 MW 5 Yom AR GNATE 5
s)

clopalias) Ausl 5 B 1ol 1o A8 S S
HEH o]of7| 5}7](story telling), ©]oF7] ThAI'ES}7|(story re-
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Aols Bate] A2k BA £ The AR Es]

Table 1. Demographic information of participants

Normal controls Participants with ¢
group (N=15) aphasia (N=15)
Age (year) 55.26(13.20) 54.53(13.28) 152
Education (year) 12.60(2.02) 12.80(2.33) -250

Values are presented as mean (SD).

W& Elo] BAEA] 2 AL (3) = Zhol Al EA
(Korean-Mini Mental State Examination, K-MMSE; Kang, Na, &
Hahn, 1997) 257} S8 2 w-5-A5=of| H]3] 16%ile oA} 2 &
AF Qo] sjdsl= &L, (4) SNSB-119] 51917 AFQ] Seoul Verbal
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TH(Ha, Jung, & Sim, 2009; Kim, Kim, Namkoong, Kim, & Kim,
2006; Kim & Sung, 2014; Jung, 2009). w}2bA] 2 Lo A= T H
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o]z Qo] ¥7] izl & AollA= Kimt Sung (2014)°]
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2015; Kwon et al,, 1998)0l|A] 354 0 & Al-25t ¢loj=7 tﬂ—’,\—

[‘«111: mlru

2] olol] hwal |2 5o 412 Wake
A1 Lee8} Kim (2001) £-47)20] w2} 5717} elop
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(two-way mixed ANOVA)& AIA[EFGITE ESE AoZ FehofA]
olof7| ThA|a}7 o W TU Z4 BI4=(#1U, %IU, #1U/min, %IU/
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O] BRI, WeHY, gote7], webdstr], olgth7)
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A2 Aol T2 TU M1 9 8120001 ek 71307} e
EX517] Y3l 2 Wgrof| A o] - EFHE A (two-way mixed ANO-
VA)S A5l 0m 71 A= Figures 1, 201 AJA|5}3Ack w3t 7}
e 1U W% 2 B 2000] T 71457 22he Table 29] A
Asheick

A2k S T2 U ol 4 57 Ao )7} 0Jgk) B A5
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Figure 1. Number of information unit (#U) in story retelling tasks depending
on the visual cues for each group.
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Figure 2. Percent of information unit (%IU) in story retelling tasks depending
on the visual cues for each group.

Table 2. Descriptive statistics of number of IU and percent of IU for each con-
dition in both normal and aphasic groups
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Figure 3. Number of information unit per minute (#U/min) in story retelling
tasks depending on the visual cues for each group.
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Figure 4. Percent of information unit per minute (%IU/min) in story retelling
tasks depending on the visual cues for each group.

Table 3. Descriptive statistics of number of IU per minute and percent of IU
per minute for each condition in both normal and aphasic groups

Group Condition Number of IU Percent of [U Group Condition ~ Number of IU per minute Percent of IU per minute

Normal A0 5500+12.84(36-80)  59.13:+13.80(38.70-86.02) Normal A0 4529+11.46(24.4366.28) 49.42+11.95(26.27-7167)
(N=15) AV 58.26+941(42-72)  62.64+10.12 (45.16-77.41) (N=15) Ay 4980+863(34.97-6667) 53.71+9.63 (37.60-73.84)

Aphasia A0 2240+13.10(6-48)  24.08+14.08(6.45-51.61) Aphasia A0 14.32+9.38(2.44-2400)  15.39+10.09 (2.62-35.18)
(N=15) AV 2867+7.44(16-42)  30.91+7.94(17.20-45.16) (N=15) AV 1286+566(6.37-27.43)  13.586.16(6.85-29.46)

Values are presented as mean+ SD (range).
AO=auditory only condition; AV =auditory visual condition; IU=information unit.
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Values are presented as mean+ SD (range).
AO=auditory only condition; AV =auditory visual condition; IU=information unit.

A 21012 4182 60151 QSkeh(Fuay = 746,p>.05)

AlZFEEMof| 2 22 U Y= #U/min) 2 224U HIZ(%IU/min)2)

A2t Aol T2 5 1U M 9 Bl 0o 4 2t Kol 7t
SR BAS] 913) 2F oA ol bETE A two-way mixed
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Table 30 AJA[SHTE:
A2} el 02 2 TU R4 53 el Ao} gl
2| E4317] ¢8) ]—?r__ S 4 (two-way mixed ANOVA)S AA]|
sfoton] 7 AnkFigure 3, Yk 7 % AT BAMC2 Folat
ALK Fozs = 100.396,p < 001, 2, 4101 5ho] 4 ko] vl)
S 1U vl o] 2o She A0 2 Lkt uh 212} ekl
gt k= FARLS OJSFA] QI TH(Fo09 =638, p>.05).
TEQE A2} ThAfof whE oAt L A-GIE frofshA] FUT
(o = 2445, p>.05).
A2 Aol T B 1U ol 25 7§ o)t Aol gl
] EA317] 9J8f o] YEFHEAHE A (two-way mixed ANOVA)-S
AAIRE Aik(Figure 4), T 7+ Ap7h SAA o2 fofsklct
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£
=
o

=
o

&
—

=

=% CIU H|&3 Tr—ﬁf} /\b}ﬂ’ﬁﬂg B3

Ala

ZA1H(Table 5), IU HI%=2] 7

3 AAIE

RS

"%é *57401]*1 109} Alol57g M= 7
tﬂ—ﬁ]. }\)
Helow 1 He= r=.526- 7180] QJct TU B

1 Ak BAAOE O U Fun = 39,9209 F Al 5}, 5 41, CIU ook § oI A 95105 1

3 A2} thajol] W2 YR 7h o2 ABAEE ROISHA ASkTE 9 r=.538-721010ck R BT TU MIEm] B9, B gt 4

(Fa,29=2.094, p>.05). CIU H]&, 29 CIU v]&1} 925t ATA & BYal 1 He=
r=.676-.884°1ME}. 31U HlgoA= £ @ 45 CIU HlE,

AlZt ELAO] TH2 1U AHET I01S s Zto| Atptaty) £ CIU vl fo)gh AR BT 11 A9 r=659-

Al Ao W2 TU AbE A0S Wp(dsh 4= @8 8540130tk

T2 5=, MLU-w, CIU <3, CIU H|-&, 9 CIU <, 55 CIU H|

Table 4. Correlation coefficients among IU measures and linguistic variables in the audio-only condition

|U measures #utterance #word #word/min MLU-w #CIU %CIU #ClU/min %CIU/min

#U 658** 653* -124 161 870** A21 567* -158

%IU 658" 635* -124 161 870** A21 567* -158

#U/min -491 -.446 .5b5* -.043 -140 .768** 500* 885**

%IU/min -491 -.446 5550 -.043 -140 768** 500* 885**

#lU=number of information units; %IU=percent of information units; #U/min=number of information units per minute; %IU/min= percent of Information units per minute;
#utterance = number of utterances; #word=number of words; #word/min=number of words per minute; MLU-w=mean length of utterance-in words; #CIU=number of cor-
rect information units; %CIU=percent of correct information units; #CIU/min=number of correct information units per minute; %CIU/min=percent of correct information

units per minute.
*p<.05, **p<.001.

Table 5. Correlation coefficients among IU measures and linguistic variables in the audio-visual condition

|U measures #utterance #word #word/min MLU-w #CIU %CIU #CIU/min %CIU/min
#U 610* 526* 120 -279 718** 24 151 -.053
%IU 620* 538* 122 -278 J21** 236 130 -.065
#U/min -288 -226 676** 231 -.057 884** 405 868**
%IU/min -301 -224 B59** 264 -074 854** 387 8h5**

#IU=number of information units; %IU=percent of information units; #/U/min=number of information units per minute; %IU/min= percent of Information units per minute;
#utterance = number of utterances; #word=number of words; #word/min=number of words per minute; MLU-w=mean length of utterance-in words; #CIU=number of cor-
rect information units; %CIU=percent of correct information units; #CIU/min=number of correct information units per minute; %CIU/min=percent of correct information

units per minute.
*p<.05, **p<.001.

762  http://www.e-csd.org

https://doi.org/10.12963/csd. 17439



COMMUNICATION SCIENCES & DISORDERS

Ho}F Bhaje] A7t ThA] f- 7ol whE AR Tk] F4] 7k ooy | ThA L] £ o ZojlLt 2
Table 6. Correlation coefficients among IU measures, AQ, and the subtests of K-WAB depending on the visual cues
Condition IU measures AQ Fluency Contents Comprehension Repetition Naming
AO #U 382 230 364 200 147 596*
%IU 382 230 364 200 147 596*
#U/min 619* 673** 285 4728 5h62* 272
9%IU/min 619* B673** 285 4728 5h62* 272
AV #U 325 226 196 131 -065 682**
%IU 309 209 178 139 -070 658**
#U/min 487 5b3r* 323 097 395 338
%IU/min 455 483 381 047 357 335

|U=information unit; AQ=Aphasia Quotient (K-WAB); K-WAB=Korean Version—Western Aphasia Battery (Kim & Na, 2001); AQ =auditory only condition; AV =auditory visual
condition; #1U=number of information units; %IU=percent of information units; #U/min=number of information units per minute; %IU/min=percent of information units

per minute.
*p<.05, **p<.001.
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Appendix 1, 203 2tAt H&E

B K-WAB
we gy ey ST ST ol dojz A2 WPl oo me oz ANESuESD)
ASAQ g 2y Sy =7 ak57| 7|
1 M 47 17 8 Lt.BGICH 716 8 4 9 9 58 Transcortical motor
(mild to moderate)
2 M 44 16 9 Lt.BGICH 90.6 9 8 9 938 95 Anomic (mild)
3 F 64 12 10 Lt. ACA infarction 88.2 9 8 8.7 9.8 8.6 Anomic (mild)
4 F 43 16 31  Lt. SAH 922 9 9 9.6 9.8 87 Anomic (mild)
5 M 61 12 19 Lt.BGICH 781 9 5 8.75 9.1 7.2 Anomic (mild)
6 M 66 9 4 Lt. MCAinfarction  81.5 9 6 8.75 8.1 89 Anomic (mild)
7 F 55 12 38 Lt.SAH 86.2 9 4 8.9 10 72 Anomic (mild)
8 F 60 10 35 Lt.BGICH 714 8 4 7.7 82 7.8 Transcortical motor
(mild to moderate)
9 M 59 12 26 Lt.BGICH 88 9 8 8.7 9.6 8.7 Anomic (mild)
10 M 20 12 13 Lt.SAH 84 9 7 89 89 82 Anomic (mild)
11 F 65 12 12 Lt top of basilar 849 9 8 8.15 94 79 Anomic (mild)
occlusion
12 F 74 12 9 Lt. IVH/ICH 85.8 8 8 9.3 938 7.8 Anomic (mild)
13 M 43 16 23 Lt.SAH 90.5 9 8 8.95 9.8 93 Anomic (mild)
14 M 61 12 25 Lt MCAinfarction 825 9 6 8.05 10 8.2 Anomic (mild)
15 F 56 12 23  Lt.BGICH 704 8 4 7.9 7.6 77 Transcortical motor

(mild to moderate)

K-WAB = Korean version of Western Aphasia Battery (Kim & Na, 2001); AQ=Aphasia Quotient; BG=basal ganglia; ICH=intra cerebral hemorrhage; ACA in-
farction=anterior cerebral artery infarction; SAH=sub-arachnoid hemorrhage; MCA=middle cerebral artery; IVH=intraventricular hemorrhage.

Appendix 2. & ATt 3L

HS g4 o ugEHS K-MMSE SVLT- SVLT-D SVLT-R-TP SVLT-R-FP
1 M 20 12 30 24 10 12 1
2 M 44 16 29 20 8 10 0
3 M 45 16 30 22 9 11 1
4 M 49 16 30 26 11 12 0
5 M 60 12 30 16 7 12 1
6 M 60 11 30 18 8 12 3
7 M 67 9 29 17 5 12 2
8 F 44 14 29 24 9 11 0
9 F 57 12 29 21 9 12 2

10 F 62 12 29 17 9 11 2

11 F 59 11 29 18 6 11 2

12 F 59 12 27 20 6 12 1

13 F 64 12 28 21 6 10 2

14 F 64 12 30 18 6 11 1

15 F 75 12 29 23 6 11 1

K-MMSE =Korean-Mini Mental State Examination (Kang, Na, & Hahn, 1997); SVLT =Seoul Verbal Learning Test; I=immediate recalls; D=delayed recalls; R=
recognition; TP=true positive; FP=false positive.
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