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Objectives: The purpose of this paper is to investigate the impact on the repetition and
naming ability of Korean aphasia patients by controlling their working memory load
through time intervals and interference effects using the Temple Assessment of Language
and verbal Short-term memory in Aphasia (TALSA) protocol. In addition, we examined the
phonological and lexical-meaning processing abilities of persons with aphasia through
word repetition tasks, nonword repetition tasks, and picture naming tasks to examine pho-
nological and lexical-meaning production abilities. Methods: Thirteen native Korean speak-
ers with aphasia participated in the study, along with twelve control group participants. The
word and nonword repetition tasks were conducted under three conditions to examine the
time delay and interference effects. Each condition entailed listening to each ten words of
two and three syllables. Similarly, the picture naming tasks were carried out under three
conditions involving viewing ten pictures of two and three syllables each. Results: This
study examined how the repetition and naming ability of persons with aphasia, i.e., the
ability to producing phonemes and lexical-meaning of persons with aphasia, varies when
adjusting the working memory load under time interval and interference effect conditions.
This study found that the difference in performance between groups was significant for
both tasks. In particular, the larger the time interval, the greater the interference effect; that
is, the greater the load of working memory, the lower the performance of aphasia subjects
compared to the control group. Conclusion: Since the aphasia subjects have poor working

memory ability, the results of this study indicate that as the cognitive load increases, they
are more affected by the ability to process phonological and semantic activations.
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PK-WAB-R
Characteristic Age (yr) Gender Education (yr) : : -
Aphasia quotient (/100) Type of aphasia
P1 48 M 14 875 Anomic
P2 52 M 12 826 Anomic
P3 70 F 12 576 Broca
P4 58 M 16 758 Anomic
P5 56 M 14 938 Anomic
P6 34 M 16 58.1 Broca
P7 54 M 12 784 Anomic
P8 69 F 12 84.1 Anomic
P9 54 M 12 942 Anomic
P10 70 M 9 68.5 Transcortical motor
P11 46 M 12 770 Conduction
P12 67 M 12 85.7 Anomic
P13 57 F 12 804 Transcortical sensory
P="Participant; M= Male; F=Female; PK-WAB-R=Paradise Korean version-the Western Aphasia Battery-Revised (Kim & Na, 2012).
Table 2. Independent sample ttest results for the difference in age and years of education between groups
Aphasia participants (N=13) Control (N=12)
Mean SD Range Mean SD Range ‘ P
Age (yr) 56.54 10.63 34-70 53.30 6.91 33-59 839 410
Education (yr) 12.85 1.91 9-16 13.42 1.38 12-16 -850 404

SD=Standard Deviation; yr=years.
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I_ p
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\

\

(1) 1-s UF: 1000 ms
(2) 5-s UF: 5000 ms

Repetition

|(3) 5-s F: 5000ms, Five numbers filled |

Figure 1. The protocol of the words and nonwords repetition task.

https://doi.org/10.12963/csd.23948

?‘jj—*‘
N
N
N
pea O alg N
1
1000ms B N
| 1000ms| —
1000ms | 1000ms | 3000ms :

https://www.e-csd.org 343



COMMUNICATION SCIENCES & DISORDERS

Yoo Jin Choi, etal. * Effects of Time Interval and Interference Manipulations in Aphasia

gt
Tho] 2 H|TH] 2ttstr| oidol A RIT ZH HHES E 2 A
2273 T H HITH] w2t 2sty | Hr|ollA HE 2H HEEE 24
71 BAE EA% Ak HE 539 A 2 2] a ol
w2 Ao)F Shato] 254 ol |l Hitho] mehthsl] 42efeo]
8/ tiztol vlsf WA vrebte) Aol didAket di et 1t
=4 o] 9 ujgto] whebatsly] dAlol A ARE3-Eoll tidt 71
&7| %4 5= Table 337} Figure 30f| A A5}k

b2 5 ZPd el w2 ek 7k 28 eho] 1 kol mp
A AUSE Hole] BAH R A 919}

>,
b
r\l

T+

I
e
Ol

1%

=

\

Table 3. Descriptive statistics for 2-syllable words and nonwords repetition
tasks according to time interval and interference effects

-~ Aphasia participants (N=13) Control (N=12)
Conditions
Mean SD Mean SD

Word

1s-UF 9.85 38 9.92 29

5s-UF 9.69 488 10 0

bs-F 754 211 9.83 39
Nonword

1s-UF 6.15 2.03 167 1.37

bs-UF 5.62 1.94 733 1.61

bs-F 3.38 284 7.08 1.98

Conditions=the time interval and interference effect conditions; 1s-UF=1-sec un-
filled; 5s-UF =5-sec unfilled; 5s-F=5-sec filled.

Visually presented
—Beer sound

\

\

500 ms 500 ms

|(3) 5-s F: 5000ms, Five numbers filled |

(1) 1-s UF: 1000 ms
(2) 5-s UF: 5000 ms

Naming

N .
N
N
. N
pea 0 N
I E—
1000ms I— i
I1000ms —
1000ms 1000m5| 1000ms “
Figure 2. The protocol of the picture naming task.
10 B Aphasia = Control
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Word Non word

Figure 3. Descriptive statistics of 2-syllable words and nonwords repetition tasks.

1s-UF=1-sec unfilled; 5s-UF = 5-sec unfilled; 5s-F=5-sec filled.
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A0 g FO5HA] QFUAL(Fu,2=2.099, p=.161), AlZF 712 9 7H4d

£ B

AR ZHA 9 7H] 20 mE Aol k] o] 8 Y - 2% &
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O 2 FOJoIA] 92 A0 = YEPSTH(Fp 146 = 728, p = 489).

W Gk 71 AIZE 71 5 7V 22 9 o] weko] 2]
U} APPARS 20| BAA 0 B §L15HEF o =5.144,p<.01).
ol T} AR A0 2 o[RS FAHEAS AT 1
Ak Aoy AR A7 5 LA s 710 12
Fol3t A0 2 YERFTHFq 20 =19.886, p <.001). ©]of| TS Bonfer-

roni 1247 3, 1s-UF 27.& 55.F 270 v]a) $-2J3t ol
UFERHO(p=000), 55-UF 27 ©JA] 55-F Z700] va) S-2f5t 7
O} LERRTHp = 003). 2, 1s-UF 2710/ 42] A4HS-5(M=8.000,
SE=0.300)0] 5s-F Z 70| 4] 2] AH-2-E-(M=5.462, SE=0.627) HC}
B 3.2 A0 2 LR, 55 UF 270412] kS B(M=7654,

10

Score

9
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0

1s-UF 5s-UF 5s-F

Figure 4. The two-way interaction between the conditions and groups.
1s-UF=1-sec unfilled; 5s-UF=5-sec unfilled; 5s-F=5-sec filled.

Table 4. ANOVA results from 2-syllable words and nonwords repetition tasks scores according to the time interval and interference effect conditions

Distributed source Sum of square Degree of freedom Mean square F
Between factor
Group 95.90 1 959 14.87%**
Error 4252 23 6.45
Within factor
Conditions 401.41 2 200.70 78.18***
Words - nonwords control 3873 1 38.73 37917
Group x Conditions 41.33 2 20.66 8.05%**
Error 118.09 46 257
Group x words - nonwords control 214 1 214 2.1
Error 2350 23 1.02
Conditions x words - nonwords control 1.66 2 83 73
Error 52.34 46 1.14
Group x Conditions x words - nonwords control 12.18 2 6.09 5.14*
Error 54.46 46 1.18

Conditions =the time interval and interference effect conditions.
*p<.05, ***p<.001.
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Table 5. Descriptive statistics of 3-syllable words and nonwords repetition
tasks according to time interval and interference effects

N Aphasia participants (N=13) Control (N=12)
Conditions
Mean SD Mean SD

Word

1s-UF 10.00 00 10.00 00

5s-UF 9.92 28 10.00 00

bs-F 8.62 1.56 9.92 29
Nonword

1s-UF 471 259 7.33 2.19

bs-UF 554 247 8.17 1.34

bs-F 254 2.33 6.25 1.66

Conditions=the time interval and interference effect conditions; 1s-UF=1-sec un-
filled; 5s-UF =5-sec unfilled; 5s-F=5-sec filled.

= Control

B Aphasia

1s-UF

5s-UF 5s-F
Word

Figure 5. Descriptive statistics of 3-syllable words and nonwords repetition task.

1s-UF=1-sec unfilled; 5s-UF = 5-sec unfilled; 5s-F=5-sec filled.
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AR ZEA Gl 3R 2 ol mhE ol ke Ao £ F .« 217 ¢

Table 6. ANOVA results from 3-syllable words and nonwords repetition tasks according to the time interval and interference effect conditions

Distributed source Sum of square Degree of freedom Mean square F
Between factor
Group 109.95 1 109.95 15.94%**
Error 158.62 23 6.90
Within factor
Conditions 47459 2 237.30 94.57%**
Words - nonwords control 135.70 1 135.71 146.4%**
Groupx Conditions 62.09 2 31.04 12.37%**
Error 115.42 46 251
Group x words - nonwords control 6.11 1 6.11 6.59%
Error 21.32 23 93
Conditions x words - nonwords control 68.71 2 34.36 21777
Error 56.90 46 1.24
Group x Conditions x words - nonwords control 2.55 2 1.27 1.03
Error 56.90 46 124
Conditions =the time interval and interference effect conditions.
*p<.05, ***p<.001.
1071
9+ 107 =
8| ar S
7t 81
6| T
g 6L
g °r % 5
4 . 4+
3f 3|
2t ) L
1+ = Aphasia == Control 1+ = Word = Nonword
0 0
1s-UF 5s-UF 5s-F Aphasia Control

Figure 6. The two-way interaction between the conditions and the groups in
the 3-syllable repetition task.
1s-UF=1-sec unfilled; 5s-UF=5-sec unfilled; 5s-F=5-sec filled.

I}, 1s-UF 271 55-UF 2710 HJal} --2]51A #=8kH (p=.000),
1s-UF 2712 55-F 22710f] Blsf 27k 20| S UeRlal(p=.000),
55-UF 271 9JA] 55-F 2710]| H]3) $-2Jat 2ol 2 Letyithp=
.000). 2, 1s-UF (M=9.981, SE=0.020) > 5s-UF (M=7.659, SE=
0.310) > 5s-F (M=5.623, SE=0.377) &7 0 & e =3 S
BTk
AR Bl b At 2713 Htko]] whE o] Aol &
Ao 2 Folghe UERHTHF 4 =12.372, p<.001). 5, 1s-UF =
Ak 7k 2folo] )3 55-UF 271 W 5o-F 2719] 4k
EolA9) et 7 2po|7} F-ofsIA| 7t Aol 7115k Ao 2 5f
A5}tk (Figure 6).
tho.nigto] 24w} Rcho] W oA}z Argo] AR

o
=2
)
1o
~
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Figure 7. The two-way interaction between the lexicality and the groups in
the 3-syllable repetition task.
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(%3]
4 L
3 L
2 L
1F = \Nord == Nonword
0
1s-UF 5s-UF 5s-F

Figure 8. The two-way interaction between the lexicality and the conditions
in the 3-syllable repetition task.
1s-UF=1-sec unfilled; 5s-UF=>5-sec unfilled; 5s-F=5-sec filled.

https://www.e-csd.org 347



COMMUNICATION SCIENCES & DISORDERS

Yoo Jin Choi, etal. * Effects of Time Interval and Interference Manipulations in Aphasia

FBIATHF G 25 = 6.587, p<.017). =, Aloj5 tAA} Zlchof| A o
of - Hgko] A 7+ =3e 2jol7} ol Hs & A= LERLy
Aol tidAbEo] vdhe] 204 38 A7t o 27| dof
Ao 4] 719181H= Al 0.2 A5 3T (Figure 7).
AIRE7HA B 7] At 2203 o] - Htho] 2o whE o] 24}
2-g-o] BAA O 2 FOASIATHFp, 46 =27.772, p<.001). Z;, 1s
-UF Z710]|419] Thof. v|gho] 7t ARE-g-& 2}olof B
o] v|gto] 7k 2pol 7}k F-oJ5HA| S7ket Ao 7121
Stk opA] Tl HlTko)7 5s-F 2ol A -3 Aslrt o A4 A
ou A o 2 YEePth(Figure 8).

Wil A1 202 B QA Btk 03 ko] o] 2, o]
UHE AP -2 BAAO 2 05k g A0 2 Uikttt

(Fi2,46=1.030, p=.365).
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Aol Ate] 251 7 olFth7] IpA 9] =af=o] djztol| v
3l Sore o AR 7 9 2] Aol whE 254 119 o &
7] <8 2|-2- Table 77} Figure 91| A|A|5HACE
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Table 7. Descriptive statistics between the groups 2-syllable picture naming
task according to time interval and interference effects

‘%E}‘;&}E}(Table 8).

ERF AIRE Z}Z% 4 Ml adtel| FaIE SA O R §-0J5t0]
(Fu,23=1,635.99, p <.001), Bonferroni AF$-71%] A3}, 1s-UF 2 710]|
A2l 284 a7 ol5d7] IHA| ARE-S-E(M=7317 SE=0.293)0]
5s-F Z710] 4]¢] Auh-S-§(M=8.314, SE=254) i} T =& A O
2 UEPAL, 55-UF 2700419] 4435 (M=7.668, SE=.186)°]
5s-F 2710 4]9] Auk-S-E(M=8.314, SE=.254) T} ] =2 Ao
2 e

T ARE 2EE Y 7 At 2 ah Akl whE o] 2f Akeat
Bo] BAF O Fol51A] 2 A0 2 UERFTHE 19 =.354, p=
703).

O|SCH7| ZAxoll A Fich 7H HHSE 24

EH" JARoF 2t 71 35 17 ol 5T 7] Aol A At
<& W 7ledA 23 AR A 9 AR F 1s-UF,
5s-UFoll A= Aojg Reke] 3378 ol5i7] oAl o] uth-s-Eol

Table 9. Descriptive statistics between the groups 3-syllable picture naming
task according to time interval and interference effects

N Aphasia participants (N=13) Control (N=12) N Aphasia participants (N=13) Control (N=12)
Conditions Conditions
Mean SD Mean SD Mean SD Mean SD
1s-UF 6.38 1.80 8.25 97 1s-UF 5.88 1.21 17 127
5s-UF 6.96 1.23 8.38 38 5s-UF 6.04 1.39 6.04 145
b5s-F 7.46 1.56 9.17 83 bs-F 6.81 17 6.81 19

Conditions=the time interval and interference effect conditions; 1s-UF=1-sec un-

filled; bs-UF=5-sec unfilled; 5s-F=5-sec filled; SD= Standard Deviation.

Table 8. ANOVA results from 2-syllable picture naming task positive response
rate according to the time interval and interference effect conditions

Distributed source 3:3;?; ?‘?gggirgf l\éll?:g F
Between factor
Group 12.76 2 6.38 6.9%
Error 4252 46 92
Within factor
Conditions 4516.72 1 4)516.72 1,635.99%**
Groupx Conditions 66 2 33 5
Error 63.5 23 2.76

Conditions =the time interval and interference effect conditions.
*p<.05, ***p<.001.
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Conditions=the time interval and interference effect conditions; 1s-UF=1-sec un-
filled; bs-UF=5-sec unfilled; 5s-F=5-sec filled; SD=Standard Deviation.

B Aphasia = Control

i
o
1

Score
O = N W H U1 OO N 0 ©

1s-UF 5s-UF 5s-F

Figure 9. Descriptive statistics of 2-syllable picture naming task.
1s-UF=1-sec unfilled; 5s-UF=5-sec unfilled; 5s-F=5-sec filled.
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Table 10. ANOVA results from 3-syllable picture naming task according to the
time interval and interference effect conditions

Distributed source i DEgiesia ML [F
square freedom square
Between factor
Group 1176 2 5.88 49%
Error 55.21 46 1.2
Within factor
Conditions 451672 1 4516.72 1,635.99%**
Group = Conditions 51 2 25 21
Error 26.58 23 1.16
Conditions=the time interval and interference effect conditions.
*p<.05, ***p< .001.
B Aphasia = Control
10
9l
8
7
v 6
S 5
wv
4
3
2
1
0

1s-UF 5s-UF 5s-F

Figure 10. Descriptive statistics of 3-syllable picture naming task.
1s-UF = 1-sec unfilled; 5s-UF = 5-sec unfilled; 5s-F=5-sec filled.
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Aol Anke] A4 Zeke wral] 919 2 71t 2wt 7
£ A0 =M thefet 24004 o} A2lof Bagh IA)A A4
o] oS ZAahs 212 ujS B apgolrh(Wright & Shisler,
= 7}@@‘_1}3}-}; o]x];H Hg}é zxqgl.
o] A4eP71e] §oS A0 2 2H510] Hoj5 thze] ol )
227 olo] S vl maka A} s}9ir = B wmekeje)} gl
ATollM = 2354 ol B vjtho] upehshy] =4 <fof
7 5 b ol uheE e 728

4 329 v s}l sk 1
A, 49} Aglo] 238 17 ol th] FA|o) 4l
Hojz kA 3 izl uls) golak] wokd), ol Al
o}z ho] o] vls) 13 ol2d)y] SEo] Aate melrh

= HEAQl AP+ Akt 43|53t (Hashimoto &
Thompson, 2010; Kohn & Goodglass, 1985). #1F ofu 2}, A7+ 7F
A g 7l adte] o2 Faapl 2547} 358 BE SAHCR
frofsto], FUSt TR ESS A8-5to] AR FolH AR
ofue} gt e de-S tA e & g Auteke YA|5kSITt(Jo et al,
2023; Martin etal., 2018) O]b Al7F {}750] A4, 7 a9l
3] o7

%% EOI% 7/‘1014 el 1—. 3t IIJrE doiE A —4 A =2y
2jo] Aafi ol 2Bk ofUjzt B4 222 gloj) Az 17
oAM= 282 4= et A Abs Ao A 2] 3Rt Ao
A g 502 91| 3915 YRl o, ol 2elzlel 2
Sp7FEERA|7] 2ol QA4 £517} o] Ao Al Aol Tt At
= 24719 &) e b ediEo] AshEth= A AT 2
et W2k o] 3+t (Sung, Eom, & Lee, 2018).

22 ol
E oa% @101% AR 222 RO = A7 4 9 7HY
H

E‘r”*ﬁpl 41119} olF =
ojF-ofu] A= Ziﬂ seo] oA FERleAIE AuEgit 1
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