COMMUNICATION SCIENCES & DISORDERS

| ISSN 2288-0917 (Online) | Commun Sci Disord 2023;28(2):274-286

Original Article
https://doi.org/10.12963/csd.22928

Differential Performance in Musical Chord and
Grammaticality Judgement Tasks in Post-stroke

Aphasia

Ye Young Jung, 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,
Seodaemun-gu, Seoul 03760, Korea

Tel: +82-2-3277-2208

Fax: +82-2-3277-2122

E-mail: jeesung@ewha.ac.kr

Received: July 20, 2022
Revised: November 17, 2022
Accepted: December 9, 2022

This article is based on the master’s thesis of the
first author (Yeyoung Jung) from Ewha Womans
University.

This research was partly supported by the National
Research Council of Science & Technology (NST)
grant by the Korea government (MSIT) (No.
CAP21052-000), the National Research Foundation
of Korea (NRF) grant funded by the Korea
government (MSIT) (2022R1A2C2005062) and Basic
Science Research Program through the National
Research Foundation of Korea (NRF) funded by the

Ministry of Education (NRF-2022R111A4063209). rean

Objectives: The purpose of this study was to investigate the differential performance on
musical chord and grammaticality judgement tasks in post-stroke aphasia. The accuracy of
musical chord judgement task and grammaticality judgement tasks were analyzed, and
the correlation between grammaticality judgement task and the severity of aphasia was
examined. Methods: Fourteen individuals with aphasia and fifteen adults without aphasia
participated in the study. The subject listened to a presented voice and was asked to deter-
mine whether the musical chord connection was natural and whether there was a gram-
matical error in the sentence. Results: First, People With Aphasia (PWA) showed significantly
lower accuracy in the grammaticality judgement task compared to adults without aphasia.
Second, PWA showed significantly lower accuracy in the musical chord judgement task
compared to adults without aphasia. Third, the accuracy of the grammaticality judgement
task was the most predictable variable of the severity of aphasia by 37.9%. Conclusion:
PWA showed significantly lower accuracy in musical chord and grammaticality judgement
tasks compared with normal adults, suggesting that PWA have difficulties in performing
musical and grammatical tasks. Since damage to the brain structures affects music and lan-
guage ability, PWA showed poorer performance on both musical chord and grammatical-
ity judgement tasks. Moreover, grammaticality in Korean has an important role in this task.
Thus, producing various treatment protocols of grammar comprehension is important be-
cause grammaticality is an important linguistic feature in comprehending sentences in Ko-
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Aol fxfe] 3594 B A - ol 9

Ao SR A A9l T A1, A SRl oM gt At
Z]4=(Ollen Musical Sophistication Index, OMSI; Ollen, 2006) 4 22 2 shd Tl M
o) Aot BAR O R GofRA Beleh] Slete] BUTE 1 H 2 A0 By Bk T Sung $2019)2) 24} A2 2
%(independent sample ¢ test) S =35} TE 1 AT% Rk 7F e, 2 wpERo 2 2} 057} Qs B 20709} 2} 957} Gl B
WFG OMSI 0] o7k FAA S 2 FoJoHA] 2= UEE 20711 = ATt
Wik kel 43 WE o] AN Table 19 ANSIGL B A0 S3UH B AL % 447)2 Farogi-Shah 5
Aoj% FHAke] Hu= Table 20 AASIRck &3 SoH HwF  (2020)9) ok T TS 54 IS AHgsgon 3t
A o EAT AT, Sl et AR L TPV F10/40] B SZo] Aizel 13y 207}, BHe A o] Rajel el 219y 20
0 2 o] ol ARAo|th F0FE L000R/ e 5 AT AR TASAT, B4 A9 ¥H20-354] 2080l AN b
=211 % 14d(Musical Sophistication)& Hof<ET}: SollA 90% o o] AHES Uehd £ 4= A5 w2 Al
skt
Table 1. Demographic information of participants
PWA(N=14)  Normal (N=15) t p PN
Age ) 129 e By ek I 24} 057} gl B 20740t 24k 957}
o oM B 20718 A 0.2 Sto] & 4080 2 PASIATE 24}
ange - - ,
Mean(SD) ~ 1164(2977)  11.87(1.767) TR o]+ Zol+ EALR o|20]Z] B 1078 LAShe] FE-S
Sy 6 1220 I AR e R e R
h ' h=FA 0]% BAAZA} 2 2 Fh} h=Fa
Mean (SD) 106.57(170.326)  112.80(229.843) Hehd A 107, ofF S AARA S - ST HEhd 2
Range 15-514 12-925 1072 3t HiA|SR3IT) o= 2AF @75 Hol= = FEfel o
*Ollen Musical Sophistication Index (Ollen, 2006). FAE =o7] Higtelck =3 F2F9] <A (randomized) 2 A &
Table 2. Descriptive information of participants with aphasia
PTA? PK-WAB-R® Music
D Age(yr)  Sex  Edufy)  YPO - = : Type OMSF
R L AQ  Fluency Comprehension Repetition Naming lessons
P1 45 M 12 10 10 6 77 8 85 54 8.6 Conduction 21 0
P2 69 M 9 23 " " 68.5 4 715 8.2 6.9 Transcortical 97 0
motor
P3 63 M 12 22 25 25 86 8 9.1 8.2 8.7 Anomic 514 0
P4 70 F 12 29 13 5 576 2 8.8 52 78 Broca 29 1
P5 72 M 6 27 21 18 916 10 9 94 94 Anomic 31 0
P6 48 M 14 12 13 10 87.5 9 175 8.4 8.6 Anomic 30 0
P7 53 M 12 13 15 13 942 9 92 94 95 Anomic 18 0
P8 34 M 16 7 8 5 58.1 4 7.55 38 7.7 Broca 43 0
P9 57 M 16 10 25 25 758 6 84 74 8.1 Anomic 31 0
P10 66 M 12 50 15 15 85.7 8 845 10 84 Anomic 15 0
P11 52 M 12 8 13 25 82.6 8 8.6 8 8.7 Anomic 25 0
P12 54 M 12 " 15 13 784 6 8.6 98 8.8 Anomic 487 0
P13 57 F 12 7 13 10 80.4 8 6.2 9 9 Transcortical 134 0
Sensory
P14 65 M 6 43 20 25 43.7 4 425 48 28 Broca 17 0

Values are presented as mean (SD).

*Pure Tone Audiometry (American Speech-Language-Hearing Association), "Paradise Korean version-the Western Aphasia Battery-Revised (Kim & Na, 2012), “Ollen Musical

Sophistication Index (Ollen, 2008).

P="Patient; M=Male; F=Female; Edu=Education; YPO = Years Post Onset; AQ=Aphasia Quatient.
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38914 Tt IA|= & 44709 34 AL Xﬂﬂlﬂa‘ﬁﬂﬂ 12
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Sof e} 5 AYE LA S QIS ok Fobsloich Eat
Shaldo] ApdaeE 118 Bl shmddo] FAAATHE Hde
S L 4 SLES MRS F7kele] SRS AR
t} 3o Tt 3 -2 Macol| A 58H= ‘Logic Pro X'
AL} nfo] 2 AZE TFQEQIE 2022 (Microsoft Power-
Point 2022) 2 A|2}5}3{ct. g #o] 2] OWr—J SHg KRk A =
% S Aelsleln, 2 thle] B30l 3 elde] Aelse &
A4 31 84i7d0] $A914E1S Aol FHEER . C.
major scaled]| A 9] 3} A0] AFAAT-E Y-S Figure 19]], C-
major scaleo]| 4 2] 3}-3-4 4 0] FRIA A2 A& Figure 201 A|
AJ510m) 7148 713 222 Appendix 291 AIAJ33Tk
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shod B w4 e S BAda)7) 913 v 20-354]
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b | . = '
i i — I i
=s== 3 ===-=
F G/F Em Am Dm” i C
— | o
%“4. 2 =L = = =
; = E
-
) ]
||==== = = =

-

Figure 1. An example of expected C-major scale notation in the musical chord
judgement task.
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Sk S5 2nh 90% olAfe] HEHE-S Bl a7fe] Bahe ¥ 3t
Ao] Qi B3R AT Yolx] 4a7e] £ 2 o)
# gro 2 gtk
Sz
BE ool A ol chsl Al skt FolAle] g e

3,40 ZAHE AAIson], BE A AL U ok 91 Tiet 7t
Aot 4 Tk TR A Bk WA AXJstel Bt kA
2 515 olalaka 4412 4 QLES SRRk ol Atk

A Tl B Tk TR A Aol et of
o dapo] 3t ) stk @A Aol el okt
7o) stk “BAS T thET L Bge] B0

ApAseiglon
o8 ‘oh] ek esh Fuick 4 17 Ag £YRe
s gLk e ATtk
£ A3 I 8297 BE TN AR gl o)
u

AR AT

pel s ‘OMSL’Eh et 2
ek A 1) 14 e 6‘H Ak ek A\ Aok

XA

ZA 2F FR0| MHE 2EY T o S E

=W d IO M= 4 2AF I, HH4 24Ol 2
T 2 T SHA LR AL 28-S Sl o 2l tid st
I EHA o B A e B4 £l oh a'ear sk 1
e Fofstar ok it 52 2Tk tie sk 07 o

9‘11‘
Mo %2 o
o

WA T i) & e ES AT A E S AR Y
i 51005 5to] HE-E(%) = AASITE 2AF 25771 gl
Aol Ae] Buhg-E-2 2AF 2577t gl B Aukg HeE
Z2AF 277 gl A4S F HeR U F 1005 Hoke] 3
- . , ~ )
SE=S=S=SS===——°=— 1
1 G/F Em’ Am Dim G7 Db
= = ¢ o
{ 7
RS —
T T |rl:r

Figure 2. An example of unexpected C-major scale notation in the musical
chord judgement task.
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Table 3. Results of Mann-Whitney U-test for grammaticality judgement task

Conditions PWA (N=14) N (N=15) VA
Grammatical 92.50(88.75) 100.00 (95.00) -2.008
Non-grammatical 75.00 (50.00) 100.00 (100.00) -4.39%

Values are presented as median.
|QR = Interquartile range; PWA =Person with Aphasia, N=Normal.
*p<.05.
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Figure 3. Accuracy of grammaticality judgement task between groups.
PWA =Person with aphasia.
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Figure 4. Accuracy of musical chord judgement task between groups.
PWA =Person with aphasia.

Table 4. Results of Mann-Whitney U-test for musical chord judgement task

Conditions PWA (N=14) N (N=15) VA
Expected 86.3550 (54.5400)  100.00(86.3600) -1.531
Unexpected 61.3600 (26.1325) 100.00 (72.7200) -2.874%

Values are presented as median.
PWA = Person with Aphasia; N=Normal.
*p<.05.
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Figure 5. Correlation between accuracy in grammaticality judgement task,
musical chord judgement task and the aphasia quotient.

Table 5. Result of Pearson correlation coefficients among grammaticality
judgement task, musical chord judgement task and the aphasia quotient

Grammaticality judgement task Musical chord judgement task
Aphasia quotient 616* -029

*p<.05.

Table 6. Result of stepwise regression between grammaticality judgement
task and aphasia quotient

B(SE) R p
618(228) 379 019

grammaticality judgement task

*p<.05.
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Appendix 1. 24 T AAOM MY 25 5=

kel =g a4
P1 ORI 7} 2HAS LT, El

P2 AfRtE D@7t 7t |

P3 27} B |7t BHSCE ofHe
P4 H=2|E ©7|E 4t oHe
1 LFLP7EE0IE WLt El

2 SOIH2| 5 B E Tt ofHe
3 127t FAE At Gl

4 QU7 Z0|7} RI2LF, oL e
5 OPZtM7t ¥3lot Lt ofe
6 02| S eHRE Hit oL
7 QI 2iC|2E Het El

8 MRS Quit7HSC El

9 ALE SRE OHAICE ofHe
10 FAE 227t ACH ]

11 SOjL7t LRI 20 ofHe
12 OO| 7} Z}AFZ} ALCE, oL
13 0|27t E=E AL, ]

14 Q71§ AL Tt |

15 2IC|QE 7t AHCt El

16 FLIE 7|AH5 EfCH o2
17 ORI 7} 7|EFE Tt El

18 ALI7F HAIS THC El

19 FLPEAREE Do Gl

20 0|27} A3HE et G|

21 Y0HE YAME 2Lt ofHe
22 ALRI7F AFEI7F 22T, oL
23 FE 0|27t AICt El

24 2|7t walot 4ot oL
25 OHHEZHE2|E 2|t Gl

26 OIS HAE 2Tt o4
27 DRI} ALHE Zict El

28 SO |7 242)|7|7F St ofHe
29 ZAIRIE oto|7t Hz et ]

30 HAIE AL ZHIHC El

31 ME 7I2E B0t ofLl2
32 o2|E AYTH KT G|

33 nHH1.E oM7L 7|t El

34 ALZHHAZL ST ofLl2
35 D97} 2|7} EC) oL e
36 H=2|7t &7t Fo|ct, o e
37 0|2 ZIC|E STt ofHe
38 nRE s ECt oL
39 MBS 0|27} BT, El

40 FLHE AE[HE Mo, o2
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Appendix 2. 2}5 212 BT A M MY E A= 5=

a2 =t dqe
P1 Ex_Long_D 4l

P2 Ex_Short_F# Cl

P3 UnEx_Long_Ab oL
P4 UnEx_Short_Bb ofLl2
1 Ex_Long_A Ef

2 Ex_Short_B Cl

3 UnEx_Long_Db ot
4 UnEx_Long_E o
5 UnEx_Short_F ot
6 Ex_Short_C Ef

7 Ex_Short_Eb 4l

8 UnEx_Long_G oL
9 UnEx_Long_A ot
10 Ex_Short_Ab Cl

11 UnEx_Short_B oL
12 UnEx_Long_C ofLl2
13 UnEx_Long_D ot
14 Ex_Short_Bb Cl

15 Ex_Long_Db Ef

16 Ex_Short_E Cl

17 UnEx_Short_Eb ot
18 Ex_Short_F Cl

19 UnEx_Long_F# ot
20 Ex_Long_G 4]

21 Ex_Short_A 4l

22 UnEx_Short_Ab ofLl2
23 UnEx_Long_B ot
24 Ex_Long_Bb Cl

25 UnEx_Short_C ot
26 Ex_Short_Db Cl

27 UnEx_Short_D ot
28 Ex_Long_E Cl

29 UnEx_Long_Eb ot
30 Ex_Long_F Cl

31 UnEx_Short_F# ot
32 Ex_Short_G 4l

33 UnEx_Short_A ot
34 Ex_Long_Ab Cl

35 Ex_Long_B Ef

36 UnEx_Long_Bb oL
37 Ex_Long_C Ef

38 UnEx_Short_Db oL
39 Ex_Short_D Ef

40 UnEx_Short_E ofLl2
41 Ex_Long_Eb Ef

42 UnEx_Long_F oL
43 UnEx_Short_G ot
44 Ex_Long_F# Cl
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