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Affective Prosody Comprehension in Stroke Patients
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Purpose: This study investigates affective prosody comprehension in patients with right-
hemisphere damage (RHD) and left-hemisphere damage (LHD) according to the type of
emotion in sentence meaning. It aims to identify the characteristics of how these groups
understand affective prosody according to the congruence between the emotion type of
the sentence meaning and the affective prosody.

Methods: The subjects were 24 patients, 12 with RHD and 12 with LHD, all aged 55 or
older and residing in Daegu and Gyeongbuk. The tasks were divided into congruent and
incongruent conditions according to the match between the emotion embedded in the
sentences and the affective prosody. Subjects were presented with sentences containing 3
types of emotions and were asked to select one of the pictures showing expressions of
pleasure, sadness, or anger.

Results: Regardless of the hemisphere damage, the comprehension ability (correct
response score, reaction time) was higher in the emotion of sadness and in the matching
condition of sentence meaning and affective prosody.

Conclusions: When examining whether there is relative dominance of the left or right
hemisphere in affective prosody tasks that reflect linguistic meaning processing, it
suggests that various elements related to affective prosody characteristics, such as pitch,
intonation, and speed, do not rely solely on one hemisphere. stroke patients could
understand affective prosody more easily and respond more quickly when the message’s
intent and emotion were congruent. This implies that affective prosody incongruent with
the sentence’s emotional meaning causes differential distraction, and the attention being
diverted by the interpretation of the sentence’'s meaning can make it more difficult for
stroke patients to understand prosody.
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BT g, 7 dojold AAE &8 A5k
5| LA 4= Utk Aljte] I, o]F A&HHow AAEHY
1’4(Fr1€der1¢1 & Alter, 2004; Heilman et al,, 1975. Ross,
1988). SHHE &HRHD) A= ZAH & olsfjo] olA A
715t 245 EQAh Heilman $(1975)9] ol @29, RHD
k= Yol ‘:Hf"} o= AAIEAEL, FAE & olsfol 3l
A At o]gee ZA=tha 5199tk Buchanan $(2000)°] 2
S AAE 2 O] 23 ol et w2 A EH”Z]—O]
oja ygol FYE 7|2ol=A oHH A &0 F 71&
oj=Ao] w} gtk sqlth. YAt Wit x”ﬂﬁ ==
°] EYAENE i &0 S5 7180 5 SFEY &5
SF37F A7 43t olRofA U gulEd YEom 97} o
53}7“ HUA 25 59T 95 5539 €52 AAE 2
J}E SIREIEQIciMitchell et al., 2003). RHD A5 FA
A &Z olffole Hl oEEZ FHe BYF oplEt Aol &
€& ook Hx o#EE At skt Weintraub &
(1981)2 RHD TA=2 AARIT H]ﬁ;}oﬂl o] & A
T BEA oRE wEsks H ofEeE Zoitky HuFoh
olggt AT FAE & IAOIAY R FFo] &0 9
°H 710 5= 52 AASHARL FHE ATolde dod &
& oJsfollA] RHDe LHD $AFEe] A/ARlol Bl Bl&stA A
% £ HY 9, A& &9 oldfox= RHD A
S5o] &4EES st g2 Avold RHD AP
AAE & Ao F83% ZAES Hols ZoE YEIWARE
. SAHIHD) SEE HE HZe GopANE A &
€ A9 o#E Fdety BEudt A7E°] UHBorod,
1992; Cancelliere & Kertesz, 1990; House et al.,, 1987,
Orbelo et al., 2003; Pell, 2006; Schlanger et al., 1976; Van
Lancker & Sidtis, 1992). 284 & H% ’:TE‘Q &4 =
£ s T tE doMe 288 #EE AREsi A
< olsfstAY Edsk= H Age] TWEAEA dUte 2k
AKTsao et al., 2004; Werner et al., 2007). Friederici®
Alter(2004), Kreltewolf 520142 ALt T2 SF oA
9] & FH Az fHHAN fAlSt, 9u|EH PEH A
e A A 42 AR Y 49
L o] HAMA TAoA Qn] ZJEE = =gyl A5zesh
7Fs/de] = W2 A7l s YFEUTHAdolphs et al.,
2002; Kucharska-Pietura et al., 2003). Est ZHEro] iy
14 g9 9 FAH AsoA 9u] = FEe F/T 7
go] ok o] g2 ANk ¥ 9 AHojFo] TR AAH &
&2 Udoles 599 A% Bugh g2 A 5 Al sk
‘é‘l‘ﬁﬁﬂ(Charbonneau et al, 2003; Kucharska-Pietura et
., 2003). °lE% HAH & olsie & DAY ouy HE
7} AeA-gslo] & olsf 5o YIS & A= HU.
A e " ML 7R 9 7RE(right
hemisphere  hypothesiss  RHH), 594 7Md(valence
hypothesis: VH), F9AHtF 7Md(distraction hypothesis: DH)
o] lthBowers et al., 1987; Demaree et al., 2005; Killgore
& Yurgelun-Todd, 2007). RHH:= {47 442 282 A
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A RHD e85 tdez o Iy A+ F2 vl o], &
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RHD 2 LHD B8 oz #goln)o 24add] ne 4
A & olF] 5L XARY, BEX9u|9l 7S A
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o FE &4 R0 gt A4y 232 ()CT
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Table 1. Participants” information

RHD (7=12) LHD (2=12) t p
Age (SD) 59.42 (1.51)  59.83 (1.52) -.673 .508
Bducation (SD)  10.67 (1.23) 10.42 (1.44) 457 652
AQ (8D) 79.17 (1.85)  79.00 (1.91) 217  .830

Note. AQ=aphasia quotient: RHD=right-hemisphere damage;
LHD=left-hemisphere damage.
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1. ZEIO M2 TE 2 YA 280 FHS H4 HE
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Table 2. Descriptive statistics in correct response scores of
affective prosody in two group by emotional type

Emotional types RHD (2=12) LHD (=12)
Pleasure 5.42 (.699) 5.67 (.778)
Sad 7.33 (651) 7.17 (:835)
Anger 5.17 (937) 5.58 (.793)
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Table 3. Two-way ANOVA result of correct response scores of
affective prosody in two group by emotional type

Sources SS df MS F
Group .550 1 .550 .815
Emotional type 51.694 2 25.847 421217
Group X Emotional type  1.083 2 542 .883
Error 40.500 66 .614

“p<.001

Bonferroni AFEAAS 31913 Table 40] AASILE ASAA
2, &5 #Hol 71EpC05)3 SPE(pC05) Aol Hls] F2lst
A =Yk Aol gt FasH=815, p.05) E Aok G
g 71| AoArg aiNF=883, p).05)= EAFOR FostA &
et

O

Table 4. Results of post-hoc analysis of correct response scores of
affective prosody according to emotion type

Emotional types Pleasure Sad
Pleasure -1.71"
Sad 1717

Anger -1.87"

2. ZERY0 OE T 7 MY 289 HUSARE Hlu

ARl WE A 7 BHH 28] AR Aold of

71eSAt olgEikEAe] ZIE Table 59 6ol AAIS

Table b. Descriptive statistics in response time of affective prosody
in two group by emotional type

Emotional types RHD (=12) LHD (=12)

Pleasure 4593.10 (799.03) 5047.25 (876.82)
Sad 4069.71 (627.35) 4190.90 (691.01)
Anger 5250.31 (684.81) 4609.79 (997.36)

Table 6. Two-way ANOVA result of response time of affective
prosody in two group by emotional type

Sources SS df MS F
33995.281  .055
36083203.000 2 18041601.500 28.928™

Group 33995.281 1

Emotional type

Group x Emotional
type
Error 175876722.100 282

“p(.001

15114847.580 2 7557423.762 12.118™

623676.320

ZFa9H/=28.928, pC.001) ¥ Add 7S

12

9 1) 4ukg K218, p00DE BAHOR ‘rr9]3]-
HTH/=28.928, p<.001). ool s 37149 H8RE F o=
ZANA 5t Zfol7} =R AHE7] 5| Bonferroni AR-
A= Sl Table 700 AASIR. A A3, &5 44
o] 71¥(p<.001) & 3hH(p<.001) Aol Ha H2lstA wiE vk
SAZEE BEoirh Fdol High FaIK/~.055, p.05)= SAFL
2 fol5tA] gttt

Table 7. Results of post-hoc analysis of response times of affective
prosody according to emotion type

Emotional types Pleasure Sad

Pleasure 689™

Sad -689™

Anger 799"
p{.001

3. ENO-2Y 22 UK/ oK) M2 T 7t PME 2
80| BuS 4 Hi2

Table 83} 90| A|AISFFE.

Table 8. Descriptive statistics in correct response scores of
affective prosody in two group by sentence meaning-emotional
prosodic congruence

Prosodic congruence RHD (2=12) LHD (2=12)
Matching 9.92 (1.24) 10.08 (1.08)
Non-matching 8.08 (1.31) 8.42 (1.88)

Table 9. Two-way ANOVA result of correct response scores of
affective prosody in two group by sentence meaning-emotional
prosodic congruence

Sources SS df MS F
Group .083 1 .083 .042
Prosodic congruence 36.750 1 36.750  18.445™
Group x Prosodic 750 1 750 376
congruence

Error 87.667 44 1.992

“p<.001

ool hE 4AY 28

A
- & A AR9 Fad

of g 4 HololA
7h BAFCR F5tATh~=18.445, p<.001). E3<net 74

O

& ARZNA LA ET RO &2 AHSE Hole A
o= UEth e FEIH/E042, p.05)9F A 9 LA o
# 9 FeAg a=376, p.05)e SAHLR RO &
UH =815, p.05).
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9] HESAIRE Aol gt 7|&EARt ol¥EAREAS] AdE
Table 102} 119] A5

Table 10. Descriptive statistics in response times of affective
prosody in two group by sentence meaning-emotional prosodic
congruence

Prosodic congruence RHD (2=12) LHD (#=12)

4459.31 (820.86)
4816.11 (853.46)

4347.01 (966.41)
4884.94 (806.70)

Matching

Non-matching

Table 11. Two-way ANOVA result of response times of affective
prosody in two group by sentence meaning- emotional prosodic
congruence

Sources SS df MS F
Group 33995281 1 33995.281  .046
Prosodic 14409948750 1 14409948.750 19.297"
congruence

Group % Prosodic
congruence

Error 212074311.200 284

590512.781 1 590512781  .791

746740.532

“p(.001

-40}951‘:](};19 297 p( 001). &42
=& A2 EYAET [FololA BE HRGAITE :
Ao F83H~.046, .05 At YA] % 719] o2&
FIKAETIL, p.05)e BAFCE  |ookA] UGk
.05).

S A4 ol nlEF gulg s 9 S2E 2

3 ek ofn} Rolsl A, WA ol Fo wet ojgi
oulit FEH o] AsaT 2047 Fuk] uieos
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et al., 1998) 8ARI &9 4ot SHS PAHos ukt
oA AL stk AdrF ukAo]tHRoss et al., 1997). 1
H gukEQl ool Etetar AA| $RHEY “IF'_]’O" gt AA
Al AEY WEHEAZ Fslole A SR S
AL £7F Ao AAE A7t oA F2 Holgirt

A5 B2 ATE2 BAE LEATE ElA sk
(Blonder et al., 1991), FHE &4 827} ¢1oj9] 9nld, BAL

20| ME Zt- T LHES SR MY 28 Olol

4 Ao ofeelstdety 74 982 WSy Tl LYo
Hlid Ak do] 258 dols 2 JgitHAdolphs et

al, 2002). ) WA BHAIA A 22 Heje St
F2 Uit 2t QMEHoT WolSeli £8 EG
759] et glofa] o2

g} 4A2 e&2 FHo| H7] o] o
o2 oulA} ugE HHH &8

HAA = 2 - SR S
Foll wet A7t ofBA GEiRl=Al AHA A steld
a7} Sl

A=A HolA a7 ©A7F HaL dhee HAslof of
ok RIS BEAY 7125 ABst] fs AAE 2 A
TFole B 2 29E 4 5 ATk

u ] AARRel weh Je 2F AMA & ofsfjo] Ao
7b A AWE AT 37 ARRECNE, &5 Sl 1E
A & olshe F- fH &4 Bl wE Aol HE
A ook, 74 9do] uebAul zjolE B & &I 74
AlRE FooHA =2 Ak A4t wiE yREATo] TAE T
Isl= %%91 EAQ 71ESF04xF0), A& AE 2
o] metulgo] et gebd & oAl gk 71 9 ok
9 2&2 =1 e}}% ‘?:H«] FO= I} 74 o] ojze whd
2 H99 Foot =d 23} &£=E 7Y
, 2010). °l2t fARSHA
=gt Qx5 4

o

fil n}L
o2 o
Mo

o

o

2 dFoME &52 Ak 280] 1
= 2ol &5 AN & olsi=r} ¥
3 ot A Aol ZFER = BAN, AL B
?l 92 dHos EAo| £ Ad, 249 oulE WEsH &
I 89 8% =1 wasiels AAARelE Etstal RHDE
< Y W8S =1 oot ofu|et Zjtsto] &% o
wolE e P2 Bt & AAF & oldfo] tigt oHeZ
R Aojould 4 7|52 ol HAsta el /‘]E—Fé
FHFo o] TP Hol= ofEfgo] EARI Y & 4 Ut
(Borod et al., 1998; Zgaljardic et al., 2002). o] Hlsf £
GolA LHD?Z 2%, A, &&= 5 E}Ookﬂ 244 9as
o FSotAAE A AAY 1ojd Z|AAReIL wheFA] ol
s IR k2 S-S B Ross 5(1997)2 LHDZE <l
o AojF AthE W2 AR A8 9lo] A=Y Follz &4
9] oHREZ 7IAIE 5 ATl S, & AAIA A A
< WEsk: 5ol ofERo] it sigit. o] A7AES LHD
AER] 289 HAE EAT 1ojd ouiE BAHOE A
Aok oh= THAA A8E WEsk: o o3 HQl A2 LHD
o] & 9 tof gu|Y] A a5 F7tl Ysff 71l Aelzt
I 5}tk Schlanger $(1976)2 LHD $3%= Fwd RHD 3
&2 e R ou]/Fou] Wil 60719 Y =& g FA
A & ols) ZAE At 11 4x, LHD 5k A¢ 1t
o= 995t ZJolE& HAAY RHD A= 895t zjo]& Hol
A ookt Borod(1992), Van Lanckert Sldtls(1992)7]' o3t
w4 o tﬂ% A9} & HWAFTAR|A LHD ¥ RHD A7}
H[SE o3 2S Bt st9lth. Orbelo 5(2003)9] $I-7-ollAf
L LHD ¥ RHD &, A4 klZ tio= dojoa AA3
£85 SRISK= ¢ LHDS} RHD A7} Hl&st oj#eg 2t
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AT 2L Aok FAME 89 HE Y ol &4 F-
Sl Agatglo] 71AE, M-55Y 9 HAY &4l gt A
g thCancelliere & - Kertesz, 1990).
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Y ©ol-2& A AN HEARRMO] WA= A &
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AAA 8ol AFHKIEG Uy HAR F95 7&
of & ofd ojHeE Hty IrHBowers et al,
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WIS AT of 2 9] &4 et Jds Uitk
T2 7148 &440] AAE &S oldfohs H FF= ]5‘13}
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Appendix 1. General characteristics of participants
Subject Sex/Age Education (yr) Lesion location Diagnosis AQ Handedness
R1 9/58 10 MCA Infarction 78 Right
R2 /61 11 MCA Infarction 79 Right
R3 %1/60 12 BG ICH 76 Right
R4 o]/58 11 Thalamic Infarction 80 Right
R5 9$/59 12 BG ICH 79 Right
R6 /62 10 IC Infarction 81 Right
R7 o/61 9 Thalamic Infarction 79 Right
R8 @$/60 12 MCA Infarction 76 Right
R9 /57 12 MCA Infarction 82 Right
R10 |/58 9 BG ICH 81 Right
R11 /59 11 MCA Infarction 80 Right
R12 /60 9 MCA Infarction 79 Right
L13 9/59 11 MCA, PCA Infarction 77 Right
L14 9+/60 12 Thalamic Infarction 79 Right
L15 /60 10 BG ICH 80 Right
L16 o/59 10 MCA Infarction 77 Right
L17 /61 10 MCA, Cbll Infarction 79 Right
L18 ol/57 9 ACA Infarction 80 Right
L19 ?/58 12 Thalamic Infarction 81 Right
120 o/59 11 MCA Infarction 79 Right
121 o/61 9 BG ICH 81 Right
122 /62 10 MCA Infarction 82 Right
123 /60 13 Thalamic Infarction 76 Right
124 o1/62 8 ACA Infarction 77 Right
Appendix 2. Sentence example
Pleasure Sad Anger
AEA RS Higlola
718 B AT BUuEE Fols ¥ A5 Wotola
AulE oS wofola
oS £ o8
£E =5 Aol EXE Floi8 Z3oHA7} oftAl F3loi8
o I%o] 7jFola
oE A Hola
St 2% 257 AE Polola o] AL Jols.
=& ¢ ZSola
Appendix 3. Emotion picture example
Pleasure Sad Anger
\ 4 iy ~>~ -
N\
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