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A Comparative Study of Spoken and Written Sentence Production in Adults with Fluent Aphasia
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ABSTRACT

Traditionally it has been assumed that written abilities are completely dependent on phonology. Therefore spoken and

written language skills in aphasic patients have been known to exhibit similar types of impairment. However, a number of
latest studies have reported the findings that support the orthographic autonomy hypothesis. The purpose of this study was to

examine whether fluent aphasic patients have discrepancy between speaking and writing skills, thereby identifying whether the
two skills are realized through independent processes. To this end, this study compared the K-FAST speaking and writing
tasks of 30 aphasia patients. In addition, 16 aphasia patients, who were capable of producing sentences not only in speaking

but also in writing, were compared in their performances at each phase of the sentence production process. As a result, the

subjects exhibited different performances between speaking and writing, along with statistically significant differences between

the two language skills at positional and phonological encoding phases of the sentence production process. Therefore, the
study's results suggest that written language is more likely to be produced via independent routes without the mediation of

the process of spoken language production, beginning from a certain phase of the sentence production process.

Keywords: Apahsia, spoken language, written language, sentence production, orthographic autonomy hypothesis
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B3 &M (parallel deficits)©] R = ATHDuffy & Ulrich,
1976; Goodglass & Hunter, 1970). ©]&]3F W3} AFAIAE
wEo g ol o It 71A AL FLsAY T
o5 ol Fojo] AXF AHgol Mo ofEIv=
5217 7}d(phonological mediation theory)®] X|ulZ o] At}
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Hillis, Tuffiash & Caramazza, 2002; Miceli et al., 1997; Piras
& Marangolo, 2004; Rapp & Caramazza, 1997; Rapp et al,,
1997).
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d Basso, Taborelli & Vignolo2] ©JEg]o]# <AgtollA o]n]
gholz 4= k. o] AFolAE 50089 Rkt HEY FAt
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O, FolgtE A
& oFsHo] ul-¢ oA TEEHS Y HEY
HolFo 58S HolAR EolrtE Aldle A ol&T
ydsks AdEHZRQ BE7F dolFd e Bole B0
A AZE 270E A T ol$ 1990t E3t 2000 T of
EolAEA FojAE FAHoR Fo] e Fojo T JH
(modality)ol| T FAF == WAL Held Aitolgle o]Fs|
218 (double dissociation)S Holi= Ho]F Al Eo] WEE
HA|(Rapp & Caramazza, 1997, 2002; Hillis, Tuffiash &
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output lexicon)©] A3 &AslEo] HA} AEEE A=,
A, JulAANA 2FE J(phonological output lexicon)= %
sto] Aol 2443lEo] FAt AEHE AR, AA, 9
HAANA S 2 & FARGE AAA G S4
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Bt AR AEHE A2V JA0ith A HA HEE =
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& Caramazza (1997, 2002)= T FFolA Q] Hlae] TA]X]
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A2l w3} oA R, FolbEdl 2HE T3 ATHBemd:
& Haendiges, 2000). ©] 5 Bock & Levelt (1994)F 71 th3E
ARl Fol F44E QI Garrett (1980)8] RES oS &
ANZ Fol BANERAEL <18 153 o v WA 1}
L A
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I% 1. 2843 (E4: Bock & Levelt, 1994)
Fig 1. An overview of sentence production processes
(from Bock & Levelt, 1994)
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AA, HAA SHE dAE FABEHY] A gAY o= A
A AR, d-dojgdAlelth. &4, 715 A= 2A
T 7HA &5o] o]Fox =, o138 (lexical selection)¥} 7]
=& (function assignment)©] LA o|Th ojF ML ou] EA]
oJ(lemma)2tl k= F44 e dolrt MElxEE HH L
2, o]AL oA FLFHE 252 IA 4k V5L 9
nFA Y T 75e AAE FHo=Z, YA agent), T
(object), B?l(action) 53 22 u|BAIE FHet= HAH ol
T = JthBock & Levelt, 1994). AA|, Y= FLoMe= F&
T2 ¥ THINLY Aol o] FoiRth UlA, &
T35 S99 37 A A A(lexeme)d] FEHE &
Hog HoslyEes oz AyHet o v dAE A
A WHEol o] F42 olF 2SAEAA A Agdr)

olHg FE¢ A S AXe TEL] oAwg 9
oA Fojet Fol7t HHHAA | it oEs 2 Fs
T fih ol#g dEo diste Rapp & Caramazza (1997,
2002)= 54 S9o]FHE FoitEd FojitEe] £yAQ
AgAAE AF Aolgks o2 e ES AN Ut
AR S9E obd A2 FPHA F2 F-AdojdA o7
2ol Foiet Fo 3+ FEo] gl& Aolge AL st
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A 213 AYIAE AXA ] T A7t Fa7 °
F shie 279 9443 A8 wiEolth H2o HolF
oA T oFeE b APEA Zof ZHket XS4
g AFEe] B1E 3 9 thBeeson & Egnor, 2006).
S0l Fol o|FUy] Y S dste HA-OY dF
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Ao thatel Awnag I B Taes o
AcAE F FH 1t BAE Pabol fARRE Aoy, AT
Aol ZHH WM ol ol 2 OID}. °I% fI3h
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ez, 34 AR ffh?
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K-FAST, oJs} K-FAST) (*#/4H, 2008)2] 701 A9l 1o
TP (FAEE) FAS Fol HAAR] 27 FAe] FYPH S
K-FAST A 7]&o 9o} vlustGi(ATEAl 1). €A,
BdE] 7 X%FJJMMW T FE 3 s $fste, o
B oofUgt ZoldAe EA4EC] 7hed Hojs E4E o
FoE Toiot fOH 4 AEe vk t(@TEA 2).
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e AARIL OF B4L sk dHe A%l e e
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g & 3 oguefF £E5 Hustdtt 7% FHdAE oA
g3} 7)5dgo] o] oItk ofF| e ofFRERE o]F
2240 ou7t 3&HE AolthBock & Levelt, 1994). ulzh
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HQFv FRETo|e} ouFo R fARE THE Tolrt e
S(ell: Aol tha cmgol e WS o%)oli ClEua]

Fe FRETole & EE YUHOE obfyl #HHo| ¢l
OE dojrt deld A5l el it AsAbPa
33 Aotk 24, 91X SHAAE FETR] 349%
HYP e Ae] AQlo] o]FojxE =, gl & H ZH(clause)
FAYPH A F, THLF T AT FAFE 4
5 EF8HA (0] 8-, 2008), THLFol
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@2, AAXEA 1§ AAFES 2AFI e
o] AAXEAATE 8/l FEHAF(CES & AAF
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3.1. K-FAST o}¢} o] #A| vl

B AT A 305 A Aoz d(aEAE) A
71 FA9 F¥EE vt 1 A3 doxd(TEA
FAe] Sago] 2] sale] FPuct felakAl B
ERITH<E 1> 23), Tof FACIAE At =5 48T
B4 ALgle]l 28 £ 9 EE YA FHe

gront, Fof IANAIE 4H(Fot BAL g 2 5 9l

o &

# 1. K-FAST 7o &0 #A B¥la (N = 30)
Table 1. Comparison between oral and written task in
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S e gidAE 16 BT o] FANAM 5H(F
2 SIS e gidAE e B, 0d(doE shu=
] 6™

= 380N E=E 4
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3.2, 7olet o9 ke AgAA vl

ATFEAS EA %A, Folgh Fol BTN EHoR
2HESHE Zlo] 7MEstRd 169 tidAtel diste] B
et g s § By old WU 7 ¥ 54 FE
gttt & 23 = TololA Hd 7.54FEEUA =
4.81), #olollx HTF 5.78(FZAHA} = 2.37)0I1Q 2, 23} &
old = ToldA W 6.59(FEFHAL = 2.23), EololA
Wt 5.48(ETUAL = 148)01%0aL, I3 T 5 = 7o
oA A 16.50(EFHA}F = 4.95), FoolA HF 1555(F
FHAE = 521010tk T EE ¢, sl 7 ojd ¢ e T
=4 F BFolA F e 3 fo3 o7t yEREA Gk
THp >.05). =3 168 g5 K-FASTO] doxd(1H
) A9} 227] FA|e] Aol e Fo3 Aol 7k {IATHp
>.05).
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A4 2 el 24 A
Aol 3 43 ARg <& 2> AASAE 7F
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& 2. Fols} Bole] BA4E ey vl (N = 16)
Table 2. Comparison between
oral and written sentence production processes

K-FAST
B FEUH '
Aol
4.10 30
Y
(L5=%) 4368
»7) 2.87 1.57

T o
4 a4 - B t
B (SD) (SD)
e} 8.72 7.07 1593
7] AdgH L & (3.61) (2.28) ’
5 s} 6.41 493 1943
= ou iy & @77 | (1.32) :
& uhsl o 17 13 o84
gu| e F F (.24) (-20)
s} 1.71 1.34 "
9 A& (.38) ( .46) 3192
A s o 5.33 439 L 985
Z PAHE A (1.66) (1.48) ’
# sl o 02 2| e
EHOH (.05) ( 33) ’
§ s} 6.72 272 5 050°
=R Az/RAEA (3.17) (3.35) ’
<
ié} e} 05 30| 2 e
_% SELHAALTF | (.10 ( 28) ’

p<.01
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densk 9 A 5 8% 3 BHF P9 sevEs 3
(B3 G H2SAAA 7, B T SLOF AL Pl

A feld Aol7h et TolaEd BolaE 4ol

Nlg) ole AAEAEA T ) 2 9A S99t &
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& 4 gtk

4 9 ¥ A%

71 A K-FASTO| 7o sAleh wof A 3 ol <
g apol7} UrEM T AojF FAse] TolAF Eolx
HEEA] §38HA AbEshe A2 ofldzhe 2 & F A
A 7hEl 678(20%)E, ToldlAE ok B4S At
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< TFoltEd fARHA E4ENS Zolge 7129 #A
(Brown, 1972; Duffy & Ulrich, 1976; Geschwind, 1969;
Goodglass & Hunter, 1970) E}F3A] fthe AS & &
1.
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2 AT %“%’—“1?_] Afe ZojirzEel ol S&HA 7t
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Levelt (1994)8] &4= AgAA 5 715 SHA7MAS 79
o FoiE 3 HEHAo] FLsht AR FHFEHE =
Y 7hsAdE AABEL Qi
2 A7 AAE dojgrt 4 N8 Gl FEsldmd
o2 22 A S o]Bold g Stk A FrojolA WA
A F9¢ 715 FHol Aol AEHE FoldME FLE
Aglo] &5, vie] A% I3 Zlojth ¥uk ofyz}
3k el A AR *Hg} 715 T =4E&
A8 drE’ FeNA = frAFS = =
ojty. Z& WAA F91% 7T T TS HAE Fol
1'&:015 o g FEHE AFTAAE AT FHGUS
olth. EA & FejolA 91X S EE SFEEAAE
3} F9el Aol BRHHHRE tE FeelAe 19 &
Agte] YehHA] & Atk e 7 SHoA 2F A
Bl
o

0 o

}otr PR

EI

o] AEEYAE & Fejo] N5} B2 Yol &I
< 7Its7lE olEl g Aotk mebA 94A] S

[‘
oo i

o

¢ o 1% o
>,\I

ey AARE} 290 eHE o9 Fof 24z
S =9l Woleh Aug A Zo] FoE Hol

ot
B A7 HXI %9l o|FHE EAuEo] BPHOZ of
B

_{

2
Y
_\|‘_,
o{l‘
0_1.,
o
2
>
_O|L
=
X0,
N
v—.“i
[
o,
L
fd
_O|£
nj
Ach
b

Az A FAEo] FoetA HojAle AR UEyy] Wi
olt}y. Foj4tE FHo] Foj4lE THET BAAHCE ¢ ¥
oAXttE A HoF e NS e R & 9Y
AFENA Bu"E vl JthBourdin & Fayol, 2002; Duffy &
Ulrich, 1976). o4t 580l O oA olf+ F U=
TolE A Ao BFge] AV1EHATHCleland &
Pickering, 2006). & o4& Aldle dojAg|ad o] £
2k4719, A€ 3Kplanning)e} 22 13} AAA A o] Fof
A2 AET OS 87ETE Aot (Kellogg, 2004; Olive &
Kellogg, 2002). Wets] Foj8} Zo4kE A Y3 dojAe
AL AFAT, FolitE ART B8 aFEHE FApE
AAH g HA Y Aoz Qlste FolitEe FdEo] f9
sHAl oS 7HeAd =S AZeEE & ok oA el 2
A9 AdE BoitEe 94 Z& FoutEo] o=
Bt E3 o B3 AYHESs Fotd o)Fold vk s
A AAEt L dok wEbA FASYA 7MY 8§e8E



o =

0x
=
0l
ror
=
10
4
=
to
Ao
=}
HO
0
>
[
olr
u
[=5
S

g% S9s7] daAE Bolid A aTEHE ANAYHA
o g Zol Q= AT Ao Haysolol ¥ Zlolth,
a8l ol @ AT oz Pl BaE AXAY
Hol Agol Y5 AR AHol urh AFL F1stelo}
g Zolth. Wk ozl B Aveh AwEA BANE A £
B@ dolz BAEL WO TolakE FuHo] ksl
JEREA GiRE ASRE $3 A7t avEd,

£ ATE o7 Ao)F Refold Tolnrh Hrjzoz

.
B @ Wolgtyl Fojo]

AT W

X

ol
o
4
K
Fo
o)
2
e
fo
_>J‘_tl
o
o

A 5 e 4 53 ol BHEAOR AARE ¢ $4 o
ool, BAtEe] 2t 3918 UET & Y= BHFZL 4A

of M) MImFFoEH Weho] thE BTk HFH BHL
Astgleh. Te Ao % g 7k vl AxE 7
2o Y P2 FHLOE, T o)

HuAE BHAT Bebi F obE 1 4H Aol B weshe
G e BHS HAS, Tolsh Fola
Hog ol thEA vehbeAd ot A7t 35

e
L
o2
o
S
)

f
&
2

jus)
=)
)
»
wet e
o,
©

O,

L AREYY o] FoliE)
WAe) SAolehs Zg o
oA WAE Eaie o

o|ojd SE gtk A

>
ri
=2
X
( \-l'l
re
ll
_(?lt‘
e

o
2
P
i
o
e
2
ol
ol
Y
i

O
o o

o
i)
I
M
2
U TR

o
fru

(r o 8 2 o
l o ok u &
tlo _E rr -{i
kT
ﬁ, r_& mjll'
_Ll =
:O}E 2 o
x4 o
LT
2 om0 W
o ) -
X o> off
Thawe
8 x o, ®
SER S
£ o Lo
o o,
w o
£ 2
2 rr
)
+ o o
- Mo
o g a1
> T
e O mt S orr oox mt 2

E8s 4
A Fk dd s Bela EolitEed tid 71Ee
e drEe @ =

7 A Hg) BERE 5

N

FIEH

Assal, G., Buttet, J. & Jolivet, R. (1981). Dissociations in
aphasia: A case report. Brain and Language, 13, 223-240.

Basso, A., Taborelli, A., & Vignolo, A. (1978). Dissociated
disorders of speaking and writing in aphasia. Journal of
Neurology, Neurosurgery, and Psychiatry, 41, 556-563.

Bastiaanse, R., Bosje, M., & Franssen, M. (1996).
Deficit-oriented treatment of word-finding problems:
Another replication. Aphasiology, 10, 363-383.

Beeson, P. M., & Egnor, H. (2006). Combining treatment for
written and spoken naming. Journal of the International
Neuropsychological Society, 12, 816-827.

Berndt, R. S., & Haendiges, A. N. (2000). Grammatical class
in word and sentence production: Evidence from an aphasic
patient. Journal of Memory and Language, 43, 249-273.

Best, W., & Nickels, L. (2000). From theory to therapy in
aphasia: Where are we now and where to next?
Neuropsychological Rehabilitation, 10, 231-247.

Bock, J. K., & Levelt, W. (1994). Language production:
Grammatical encoding. In M. Gernsbacher (Ed.), Handbook
of psycholinguistics. New York: Academic Press.

Bourdin, B., & Fayol, M. (2002). Even in adults, written
production is still more costly than oral production. Journal
of Psychology, 37, 219-227.

Brown, J. W. (1972). Aphasia, apraxia, and agnosia.
Springfield, IL: Charles C Thomas.

Caramazza, A., & Hillis, A. (1990). Where do semantic errors
come from? Cortex, 26, 95-122.

Cleland, A. A., & Pickering, M. J. (2006). Do writing and

speaking employ the same syntactic representation? Journal



110

of Memory and Language, 54, 185-198.

Dell, G. S., Schwartz, M. F., Martin, N., Saffran, E. M., &
Gagnon, D. A. (1997). Lexical access in aphasia and
nonaphasic speakers. Psychological Review, 104, 801-838.

Duffy, R. J., & Ulrich, S. R. (1976). A comparison of
impairments in verbal comprehension, speech, reading and
writing in adult aphasics. Journal of Speech and Hearing
Disorders, 41, 110-119.

Garrett, M. F. (1980). Levels of processing in sentence
production. In B. Butterworth (Ed.), Language production.
New York: Academic Press.

Geschwind, N. (1969). Problems in anatomical understanding
of aphasia. In A. L. Benton (Ed.), Contributions of clinical
neuropsychology. Chicago: Uninv. of Chicago Press.

Goodglass, H., & Hunter, M. (1970). A linguistic comparison
of speech and writing in two types of aphasia. Journal of
Communication Disorders, 3, 28-35.

Hills, A. E., Rapp, B., & Caramazza, A. (1999). When a rose
is a rose in speech but a tulip in writing. Cortex, 35,
337-356.

Hillis, A. E., Tuffiash, E., &.Caramazza, A. (2002).
Modality-specific ~ deterioration in naming verbs in
nonfluent primary progressive aphasia. Journal of Cognitive
Neuroscience, 14, 1099-1108.

Kim, H.,, & Na, D. L. (2001). ParadiseKorean
version-Western Aphasia Battery. Seoul: Paradise Institute
for Children with Disabilities.

(A Y E (2001). Hehols = 28 dojF4
Ab A dheittol s BEA|AH

Kellogg, R. T. (2004). working memory components in
written  sentenve generation. American Journal  of
Psychology, 117, 341-361.

Kim, Y. T. (2003). Assessment and treatment of language
disorders in children. Seoul: Hakjisa.

(AGE (2003). ool gele] Mk B 5. A2 A
)

Miceli, G., Benvegnu, B., Capasso, R., & Caramazza, A.
(1997). The independence of phonological and orthographic
lexical form: Evidence from aphasia. Cognitive
Neuropsycholoy, 14, 35-69.

Lee, B. W. (2008). Korean grammar. Chonan: Nazarene
Language and Hearing Center.

(°1%&- (2008). AAABAE 917 ol TR, Mk WA
Ao H 2l E)
Olive, T., & Kellogg, R. T. (2002). Concurrent activation of

YAicIet SH0s M5 M3S (2013)

high- and low-level production processes in written
composition. Memory & Cognition, 30, 594-600.

Patterson, K., & Shewell, C. (1987). Speak and Spell:
Dissociations and word-class effects. In M. Coltheart, G.
Sartori, & R. Job (Eds.), The cognitive neuropsychology of
language. London: Erlbaum.

Pyun, S. B. (2008). Korean version of Frenchay Aphasia
Screening Test. Seoul: Hanmi.
(HA4% (2008). =3 LA o] Ao
vl elah

Piras, F., & Marangolo, P. (2004). Independent access to

A

Lud

olN

AL A&

phonological and orthographic lexical representations: A
replication study. Neurocase, 10, 300-307.

Rapp, B., & Caramazza, A. (1997). The modality-specific
organization of grammatical categories: Evidence from
impaired spoken and written sentence production. Brain
and Language, 56, 248-286.

Rapp, B. & Caramazza, A. (2002). Selective difficulties with
spoken nouns and written verbs: A single case study.
Journal of Neurolinguistics, 15, 373-402.

Rapp, B., Benzing, L., & Caramazza, A. (1997). The
autonomy of lexical
Neuropsycholoy, 14, 71-104.

Yorkston, K. M., & Beukelman, D. R. (1980). An analysis of

orthography. Cognitive

connected speech samples of aphasia and normal speakers.

Journal of Speech and Hearing Disorders, 45, 27-36.

« 3tA ¢ (Ha, Ji-Wan)
e RS S E
BRRE BN A
Tel: 053-850-4327 Fax: 053-850-4329
Email: jw-ha@daegu.ac.kr
Bk AAA Y, 2338l

A7) doiR st m

* HAHW (Pyun, Sung-Bom), :A31A=}
it o) st A do| st
MEEEAN AET ALE
Tel: 02-920-6483 Fax: 02-929-9951
Email: rmpyun@korea.ac.kr
TalEok AA-AojA, WA A Z N
A ejFehet we

* 357 (Hwang, Yu Mi)
Tt ATAHEEAAE
HESRN BT It
Email: beleco@empas.com
BAE ok F=ol g BA], A7 dol%el
A aHtistal A ale



o =

0x

a0

0l
o
b
10
4
=)
to
Ho
=)
Ho
0z
>
I
or
]
=
E

» 0] 3% (Yi, Hoyoung) * 2@ (Sim, Hyun Sub)
University of Texas at Austin olgtod eyt st Ao st
Email: yulia523@gmail.com AEEEA AtET dEs
WAEoE 2552l, A7 Aol Tel: 02-3277-3238
A Department of Communication Sciences and Disorders Email: simhs@ewha.ac.kr
Aty At 5 ARk 3470

Al Aot s

& g3AEe 718 AR

EH}B]"X]' Pob AE |wgds W POT” AQ” Fluency® Aojzxd 2710
He () BG) L) SRR
1 5 42 16 Lt. temporal lobe HY 26 59.8 6.0 4 0
2 q 56 12 SAH H 3 51.8 6.0 4 0
3 i 59 12 Lt. BG H 4 83.0 9.0 4 0
4 > 2 9 Lt. MCA I 9 79.2 8.5 4 0
5 k=3 44 18 Lt. frontoparietal lobe H 2 55.4 8.0 4 0
6 k= 59 6 Lt. BG H 1 63.8 8.5 4 0
7 > 57 6 Lt. BG H 12 62.6 7.5 4 2
8 q 47 12 Lt. BG H 56.9 6.0 4 3
9 g 63 16 Lt. BG H 4 92.8 10 5 3
10 o 61 9 Lt. parietal lobe I 48 93.8 10 4 3
11 3 66 12 Lt. BG & thalamus I 1 89.2 8.0 4 3
12 o] 64 16 Lt. parietal lobe I 84.2 7.0 4 3
13 k3 64 9 Lt. temporal lobe I 3 71.4 8.5 4 3
14 o 49 12 Lt. BG & thalamus I 36 78.0 7.0 4 2
15 o] 56 9 Lt. BG, insula & frontal lobe | 13 58.6 8.0 4 4
16 Hr 59 6 Lt. temporal lobe H 11 94.6 9.0 4 4
17 Hr 49 9 SAH H 9 63.0 6.0 4 4
18 Hr 41 9 Lt. MCA I 23 90.4 9.0 4 4
19 S 52 12 Lt. BG H 2 88.4 9.5 4 4
20 Hr 34 16 Lt. temporoparietal lobe H 16 67.0 6.0 4 4
21 Hr 38 18 Lt. frontal lobe I 36 94.0 9.0 4 4
22 o 59 12 Lt. BG I 31 88.0 9.0 4 4
”3 o 7 18 Lt. tempor9paﬁetal lobe & | 1 692 10 4 4
insula
24 Hr 50 16 SAH H 4 77.8 8.0 4 4
25 ] 54 12 Lt. parietal lobe I 21 81.2 8.5 4 4
26 o 50 6 Lt. thalamus H 19 94.4 9.0 5 4
27 o 68 12 Lt. MCA I 14 96.2 10 5 4
28 S 44 16 Lt. BG H 2 90.4 9.5 4 4
29 W 66 12 Lt. MCA I 2 90.8 9.0 4 4
30 Hr 52 12 SAH H 2 83.6 9.0 4 4

Y H: HEd, Y I HAA, 9 Post Onset Time: ¥ ¥ 437131 9 AQ: Aphasia Quotient, 2015 A55(100% %H4), @ Fluency:
FAA A(103 ), D AdoEmH(aBAE), 27]: K-FAST F5(53H wH4)
* 2GAE: ATEA 29 td2K16%)



