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Table 1. Linguistic feature and related lesion by type of PPA

Type of PPA

Linguistic features

Related lesion

IvPPA

impaired single—-word retrieval
in spontaneous speech and
naming

impaired repetition of sentences
and phrases

speech(phonologic) errors in
spontaneous speech and naming
spared single-word
comprehension and object
knowledge

spared motor speech

absence of frank agrammatism

Lt. inferior
parietal lobule
and posterior

superior
temporal gyrus

svPPA

impaired confrontation naming
impaired single—word
comprehension

impaired object knowledge,
particularly for low—-frequency
or low—familiarity items; use of
simple language

spared repetition

spared speech production
semantic paraphasia

Bi. Anterior
temporal lobe
(left>right)

nfavPPA

Agrammatism

effortful, halting speech
inconsistent speech sound
errors and distortions (AOS)
spared single-word
comprehension

spared object knowledge
impaired repetition of phrases
and sentences

Lt. inferior
frontal and
insula
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Table 2. Dictation task

Authors Year Language Dx Task Scoring
- el RO 2=
Croisile et al. 1996 o] AD - B91F ol cve T
- A o
Graham et al. 2004 o o] nfavPPA g%—zﬁjﬁ Auke =
b B
o] - ol JHEo 2=
Tree et al. 2005 3o nfavPPA ] erol ARk
-
4w 2010 @l ap 5o g 4
_ %01 RS =
sepelyak et al. ' 2011 g ol PPA g 3"% ‘}Tﬁé% e
-
Snowden et al. ? 2012 o PPA ~ ‘;‘]301 ks
- 3 o
Henry et al.” 2012 3ol PPA g#ﬂ 201 kg &
b B
- 7t3 o Qg
Shim et al. 2012 g PPA - B g oF FEENE
- H ko
A3
Faria et al.' 2013 gl PPA - o oF oW un
- 73 ol Aug
a4 2014 Fieats AD, VaD - &3 dof SR ¥ e
- H o]
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T

— 7(] o}
Rodriguez-Ferreiro et al. 2014 o PPA ~ H]E}(ﬂ ! - kg
- -E—XJ: 27
- 73 ol
Henry et al. 2016 o of PPA - B3 o - ke =
- H]E}Oi
- ol - Aukg
Neophytou et al. 2019 oo PPA _ nerol _om oa wx
_ o N
Ruggeri et al. ! 2020 o] CBS  _ H]j o - ANg F
4 I - Ag
Lo Monaco et al. 2020 % ] PPA - H] ko] _om ooy ww
- - ANSECEE 54
Themistocleous et al. 2020 ks PPA _ H]jﬂﬂ 2 5]21:51(075) /
-7t ‘jroi - Aute ¢
o g4 9 2021 wel  OUo P S de - oF FEENE
i - W] go] - 2] AR A AR

! Johns Hopkins Dysgraphia Battery$] Z}A] A}-&

“ PALPA®S] 3}A] A&

% Arizona Battery of reading and spelling(ABRS)®] T4 A}-&

T ENPAS] A A}
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Table 3. Type of errors in dictation

Authors Year Language Types of error

Tree et al. 2005 o

- PPEs(phonetically plausible errors )

- PINs(phonologically implausible nonword)
- semantically related word

- PSW(phonologically similar word)

- partial response

- unrelated

sepelyak et al. 2011 o]

- afue R & o

O 0 3 =
- eedd o
[e]

Snowden et al. 2012 & o

|
N +d o
Rue A

iz ©

KR
o

— /zg 2F

Henry et al. 2012 ! - o
- 37}

RO

- phonetically plausible errors

. o1
Shim et al. 2012 del - phonetically implausible errors

- Phonologically plausible errors, PPEs

Faria et al. 2013 o of - o33} o=!

=
- YA 0%
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Table 4. Spontaneous writing task

Author

Year

Language

Dx

Task

Scoring

Graham et al.

2004

o]

nfavPPA

ot M =

4y & T
i
e
dlo

N of (T o T
0110 _|>i rE ol

off 2 @ oz 2
Lo o,

S~
Rl

Forbes-
McKay et al.

2005

o]

AD

av)
e
M
o
2
>

grammatical form
phrase length
graphemic paraphasias
semantic paraphasias
visual paraphasias
error monitoring
pictorial themes
information content

Rodriguez-
Ferreiro et
al.

2014

3]

PPA

T units
TTR

Forbes-
McKay et al.

2014

3o}

AD

av)
e
M
o
2
>

grammatical form
phrase length
graphemic paraphasias
semantic paraphasias
visual paraphasias
error monitoring
pictorial themes
information content
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Table 5. Publications on Korean patient with PPA

Author year title
Sk 3 1996 g g ol
17 9l 2002 AHEAC)F FHE bt 533 QA GGLlZ 19
o7& ¢ 2010 b g AojF o2 e gk 7 8 Sl A up]
14 2011 masld AAA el S Qe A7 Aesty A
1A% o 2014 GxfolWy HHF JREAA FHS 1w Zus Yol F
Agrammatic primary progressive aphasia in two dextral patients with tight
Jeong et al. 2014 . .
hemispheric involvement
1] 2= Longitudinal clinical changes of non—fluent/agrammatic primary progressive
Az 9 2015 . .
aphasia as Tau spectrum disorder
Aes, A4 2016 A AYF dolTel tiF H 1093 A T F
A dextral primary progressive aphasia patient with right dominant hypometabolism
Jang et al. 2016 . . . .
and tau accumulation and left dominant amyloid accumulation
D44 9 9016 Cort1cobgsal degefle'ratlon presenting as nonfluent/agrammatic primary
progressive aphasia: a case report
Mesulam 2016 Primary progressive aphasia and the left hemisphere language network
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A ¢ 2018 AFSFHUAA-TDP CP o2 g% ofuo] gzl ol F
Early onset Alzheimer’s disease presenting as logopenic primary progressive
Oh et al. 2018 .
aphasia
o o 18F-THK5351 PET imaging in nonfluent—agrammatic variant primary progressive
w3l 9 2018 :
aphasia
Relationships between [18F]-THK5351 retention and language functions in
Jeong et al. 2019 . . .
primary progressive aphasia
e 2020  AWAYPoIF FHSA: v WHREG o] Wl (A =)
Ji et al. 2020 Heterozygous TREMZ mutation in semantic variant of primary progressive aphasia
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7.756)0.2M, 40th7F 19(1.6%), 507t 49(6.6%), 607} 207 (32.8%), 70
7k 317(49.2%), 80t ©]d-2 678 (9.8%)°l sG-S th A4+ He 12.28
F(EFAA 434009009, 61d0] 108 (16.4%), 7~9d°] 10(16.4%), 10~12
o] 189(27.9%), 131d o]/do] 247 (39.3%)°l 3N Fatth. A A thadate]
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Table 6. Information of subjects

N % Mean(sd)
Women 27 443
Sex Men 34 55.7
40~49 1 1.6
50~59 4 6.6
Age 00769 20 32.8 70.66(7.756)
70~79 31 19.2
80~ 6 9.8
6 10 16.4
i =9 10 16.4
E?yuecjrt;()m 10~12 18 27.9 12.28(4.340)
13~ 24 39.3
AQ 74.70(21.653)
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Table 7. The number of subjects by type of PPA

N %
IvPPA 36 59.0
svPPA 10 16.4
nfavPPA 15 24.6
7= A AA
Table 8. Analysis of PPA types
Mean(SD) F p-value Bonferroni
IWPPA  72.11(7.577)
Age svPPA  68.30(9.93) 1415 251
nfavPPA  68.73(6.12)
IvPPA  12.89(4.139)
Education ~SVPPA  14.00(4.81) 4185 020" r?ff:\fppgﬁivvﬁi
nfavPPA 9.67(3.56)
IvPPA  73.91(18.94)
AQ! svPPA  79.77(25.55) 469 628
nfavPPA  73.19(25.89)
ANCOVA A A]
"p<.05

'AQ: Aphasia Quotient
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Table 9. Criteria for classification of PPA

IvPPA

Both of the following core features must be present
1. Impaired single-word retrieval in spontaneous speech and naming
2. Impaired repetition of sentences and phrases

At least 3 of the following other features must be present

1. Speech(phonologic) errors in spontaneous speech and naming
2. Spared single-word comprehension and object knowledge

3. Spared motor speech

4. Absence of frank agrammatism

svPPA

Both of the following core features must be present
1. Impaired confrontation naming
2. Impaired single—-word comprehension

At least 3 of the following other diagnostic features must be present

1. Impaired object knowledge, particularly for low—frequency or low-familiarity items
2. Surface dyslexia or dysgraphia

3. Spared repetition

4. Spared speech production (grammar and motor speech)

nfavPPA

At least one of following core features must be present
1. Agrammatism in language production
2. Effortful, halting speech with inconsistent speech sound errors and distortions (AOS)

At least 2 of 3 of the following other features must be present
1. Impaired comprehension of syntactically complex

2. Spared single-word comprehension

3. Spared object knowledge
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Table 10. List of writing tasks

Dictation sentence
word
syllabic and number
irregular word
nonword

Spontaneous writing name, address
picture description task
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Table 11. Criteria for classifying error types in word writing

— substitution
— omission
- addition

spelling, syllabic, word

- inversion

- phonologically plausible error(PPE)
- phonologically implausible nonword(PIN)

irregular word

- lexicalization

nonword

— Nno response

others
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Table 12. Sentence-level analysis items of spontaneous writing
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(1) PPA o}&of w2 thoj nro} 227] M=
T who] ol 7] o W (FFHAHS IVPPAT, svPPAY,
nfavPPAw"¢] Z+7} 10.76(4.71), 13.20(1.48), 8.93(4.76) 2.2, o} & o] wp& <]
n gk xpoli= §AATh 2 u Bt A wol o vidolo| A= A K 07 {23 Aol
7F vERTE Bt wof whol A7) e o] i (EFHAD A = IvPPA O]
4.08(2.59), svPPA 0] 4.20(1.62), nfavPPA-°] 6.87(2.26) 2. &, nfavPPA*
< IVPPA 3} svPPA 9] Z} g wtkol] Hlal folakA| =8 # o] kt}. Hldho] vk
of 227 FyHe] HF (XA IWPPAT Y svPPAT, nfavPPAT9]
8.68(4.22), 12.00(1.33), 4.93(2.87)©. &, nfavPPAT& IvPPAT 7} svPPAT<]

7y kel vlal] folahAl e o] skttt
PPAS] o} & el A o} 227] Aukg-&-5 Hlw gk A= (Table 14)9F 2
o} IvPPAT 2 12 o] ANkE&o] 67.23% 2.2 7H =dom, B3 o=
40.81%, ¥ltol= 57.84% %= w1 2| who] Wof 27| 5 714 of 2] 9] 8k 3i vt svPPA
T2 12 ©ol &= 82.50%, HlHo]= 80.00% % T o] w& Ho| o
EarE wols 42.00%0.% 53] ol#lfste EFo] yErwth e Rk

nfavPPAT o = B2 d@ol7} 68.67% = 74 2 =385t X 7t 17 ol =
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55.83%, H]tto] = 32.89% % HTo] & 714 o] g Y st= &

Table 13. Analysis of word dictation task

Mean(SD)

Type of word F p~value Bonferroni
IvPPA 10.76(4.71)
regular  gypPpA 13.20(1.48) 1709 192
word ' ’
nfavPPA 8.93(4.76)
IvPPA 4.08(2.59)
irregular  gypPPA 4.20(1.62) . IvPPA<nfavPPA
word 10.155 000 svPPA<nfavPPA
nfavPPA 6.87(2.26)
IvPPA 8.68(4.22)
svPPA  12.00(1.33) »  nfavPPA<IVPPA
nonword 8.752 .012 nfavPPA<syPPA
nfavPPA 4.93(2.87)

Table 14. Correct response rate of word dictation by type of PPA(%)

Mean(sd)
Type of word
IvPPA svPPA nfavPPA
regular word 67.23 82.50 55.83
irregular word 40.81 42.00 68.67
nonword 57.84 380.00 32.89

7S A AN
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e

Hl %=

(2) PPA o}3o| up2 tto] wo} 227] 2 F {3
7h) 7+ vl

T2 o] wrol A 7of A A4 thA] o] HH(EFHAH IVPPAT, svPPA
T, nfavPPAo] 247 1.03(1.30), 1.40(1.78), 1.19(1.60)°] Atk A4 AeFo
JH(FEFAZ)L IWPPAT, svPPAT, nfavPPAT o]  ZHZE 0.89(0.71),
0.80(1.03), 0.94(0.57)°l o™, A4 H7Fe] Ht (FTHADS IvPPAT, svPPA
w, nfavPPAs"o] 7}7} 0.71(0.57), 0.70(0.48), 0.88(0.81) 0] A th. Ap2Ax 7 A ol A
= IWPPAT ] 2.63(1.68), svPPAT©] 2.90(2.03), nfavPPAT©]3.00(1.67)°] %

o Az 2 FelAE o8 ko] BAA R felng Aol QT

[

T o] wro} 2 Tlel A S FE ] SFE 5 ARt YEbsth IvPPA
Tol A= 0.17(0.62), nfavPPATE 0.25(0.58)¢] &4 Aol vepyton,
sVPPAT Ol A= WpebLbA] e glet. 578 Afell M = Apax 579k 5 Al of g 3t
frelv @ zfol= vrehA] ookt

T2 whof o} 2A7]of A whof thx] o] i (ETAAD = IVPPAT, svPPA
i, nfavPPAT 77k A1 0.26(0.56), 0.10(0.32), 0.38(0.72)°] AT, Tre] Q. Fi-ol

A= obd ghell FAH R fFou| g Zpol 7k yERuEA] 9kt
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Table 15. Error analysis of regular word dictation

Type of word Mean(SD) F p-value Bonferroni
‘ IvPPA 1.03(1.30)
spelling < ppA  140(1.78) 267 766
substitution
nfavPPA  1.19(1.60)
. IWPPA  0.89(0.71)
spelling < ppA  0.80(1.03) 105  .900
omission
nfavPPA  0.94(0.57)
. IWPPA  0.71(0.57)
spelling (ppA  0.70(0.48) 402 671
addition
nfavPPA  0.88(0.81)
' IvPPA 2.63(1.68)
spelling (ppA  2.90(2.03) 9284 754
errors
nfavPPA  3.00(1.67)
. IWPPA  0.17(0.62)
syllabic svPPA 0 581  .563
omission
nfavPPA  0.25(0.58)
IvPPA 0.26(0.56)
word svPPA  0.10(0.32) 701 .500
substitution
nfavPPA  0.38(0.72)
ANCOVA A A
*p<.05
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() B2 dof

(

=Tt o Whop ZATjell A A4 HiA] o] FI(EEWADL IWPPAT,

.l

svPPA*, nfavPPAT o] Z+2Z} 1.91(2.51), 1.45(1.69), 3.13(5.54) 0] At} A} 4 A

2o H(FEFHAA)S IWPPAT, svPPAT, nfavPPAw°]l Z+zb 0.75(0.91),
0.80(1.14), 1.69(2.02)°] o™, AF2& H7}Fe] Ht (T2 IvPPAT, svPPA
, nfavPPA<"°] 717} 0.08(0.28), 0.40(0.70), 0.31(0.60) o] A th. AkA A of] A
= IvPPAT 0] 0.94(1.12), svPPAT*©] 1.20(1.62), nfavPPA0]2.31(2.58)°] %]
oh A4 ol A &= A4 iR 9F AFA A A ol A nfavPPAT-©| nfavPPAT K.t} 7l
WMo o FE Bt

BrE who] wol 7oA & Ao F(EFHADS IVPPAT,
nfavPPAT*°] Z+7} 0.11(0.47), 0.31(0.60)°] 1™, svPPAT-l| A= vERLA]
ottt &2 7k IWPPAT ¥} nfavPPAT-ol A= YERA] ¢gk oy svPPAT
AN E HE(EEHAH7E 0.1000.32)2 Ve &4 dAlol A& IvPPAT9]
0.11(0.47), svPPA*°] 0.10(0.32), nfavPPA+°]0.31(0.60)°]}th. &4 o F
oAM= o}d zhol]l BAH o2 Fojn|at Aol = gl

Eqr7 o] wop 7oA PPEO] H(FFHAXPE  IVPPATO
1.14(1.64), svPPA*ollA] 3.50(1.27), nfavPPAoll A= 1.69(2.06)0] ] 2.1,
svPPAT o] th2 F F ekl i8] PPE £ 771 RIWM3HAl YEbsth PINS IvPPA

o, nfavPPATol A Z+7F 0.08(0.37), 0.25(0.58)3] Yelyr o syPPAT-A A=
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Table 16. Error analysis of irregular word dictation

Type of word Mean(SD) F p-value Bonferroni
spelling IvPPA 1.91(2.51) )
substitution svPPA 1.45(1.69) 5.567  .006 IvPPA<nfavPPA
nfavPPA  3.13(5.54)
spelling IvPPA 0.75(0.91)
omission svPPA 0.80(1.14) 2.960 .060
nfavPPA  1.69(2.02)
spelling IvPPA 0.08(0.28)
addition svPPA 0.40(0.70) 2.554 .086
nfavPPA  0.31(0.60)
i IvPPA 0.94(1.12)
S;?rofsg svPPA  1.20(1.62) 3.704 .031"  IvPPA<nfavPPA
nfavPPA  2.31(2.58)
syllabic IvPPA 0.11(0.47)
omission svPPA 0 1.590 212
nfavPPA  0.31(0.60)
syllabic IPPA 0
addition svPPA 0.10(0.32) 2.749 072
nfavPPA 0
llabi IvPPA 0.11(0.47)
Seyrrirlsc svPPA  0.10(0.32) 1.049  .357
nfavPPA  0.31(0.60)
IvPPA 1.14(1.64)
PPE! svPPA  3.50(1.27) 7.475 .001° iVPPIfﬁ;SVPPPﬁA
nfavPPA  1.69(2.06) nfavPPACsy
IvPPA 0.08(0.37)
PIN?® svPPA 0 1.391  .257
nfavPPA  0.25(0.58)
IvPPA 1.56(3.36)
no response  svPPA 0 1.203 .308
nfavPPA  0.88(2.63)
ANCOVA 2 A]
*p<.05

" Phonologically plausible error
2 Phonologically implausible nonword
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(th H]gho
H ko] ghof A 7)ol 2}4 T X 9] H o (FETHAHS IvVPPAT, svPPAT,

nfavPPA~©] Z}7} 2.44(2.55), 2.80(2.53), 3.69(3.59)0] A t}. A4 Aeke] 4

(E=HA)L IvPPAT, svPPAT, nfavPPAT-©] Z+zt 0.97(0.91), 0.50(0.71),
0.75(0.86)c1Rem, A4 Hrbe] HW(FEFHAHS  IWPPAT, svPPA,
nfavPPA-©] Z}7z} 0.89(1.07), 0.80(0.92), 1.50(1.75)°]At} A4 =X+
IVPPAT O A ¢k YeRton, (A2 E 0.06(0.23)0] ATk, A2 2 2 of] A]
+ IvPPAT 0] 4.33(3.36), svPPA©] 4.10(2.81), nfavPPA*°] 5.94(5.10)°]

ATk A2 Lol A= of g bl SAA = Fond AFol= I

o3

ANV}

W gro] Wol A7]el A A 0t 34 Ak Uehuh $4 ARk %

T GEFAAD S IvPPAT 0] 0.14(0.68) 2.2 eSS ™, syPPAT"#} nfavPPAT

o M= LHAE A et d Aol A= ofd 3hol| FAA o= Fofu] g Afol=

g2

o

A

H ko] Whol 22 7)o A o] ] 8} o] 3 (EFHAP = IvPPAT o] 0.53(1.16),

nfavPPAT o A& 1.19(1.47)0191 2™, svPPAT o A& VrERLFA] @9kth o] &
3+ nfavPPA©] svPPATH T} BA41% 0 2 =4 vyt

Eg FEkE @ 79 4§ svPPAT Ol A= YERHA] kot IvPPAT

A= 1.56(3.90), nfavPPAT ol A& 1.69(4.11)0] At} ARk o} ko] T A4

o FolvI G Aol 7k Fukg L. Frol M WA A el
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Table 17. Error analysis of nonword dictation

-

Type of word Mean(SD) F value Bonferroni
spelling IvPPA 2.44(2.55)
substitution svPPA 2.80(2.53) 1.057 .354
nfavPPA  3.69(3.59)
spelling IvPPA 0.97(0.91)
omission svPPA 0.50(0.71) 1.270 .288
nfavPPA  0.75(0.86)
spelling IvPPA 0.86(1.07)
addition svPPA 0.80(0.92) 1.595 .211
nfavPPA  1.50(1.75)
spelling IvPPA 0.06(0.23)
version svPPA 0 .728 487
nfavPPA 0
spelling IvPPA 4.33(3.36)
orrors svPPA 4.10(2.81) 1.138 .327
nfavPPA  5.94(5.10)
syllabic IvPPA 0.14(0.68)
omission svPPA 0 .B27 .593
nfavPPA 0
IvPPA 0.53(1.16)
lexicalization  svPPA 0 3.455 .038" svPPA<nfavPPA
nfavPPA  1.19(1.47)
IvPPA 1.56(3.90)
no response svPPA 0 .809 450
nfavPPA  1.69(4.11)
ANCOVA 2 A]
*p<.05
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. o] ApakA 247
(1) PPA o} 80| w2 xpdh#] 7] 9] gho] 4=

A2 27 oA vebd R dhe] A7 el A vebd B Agre] F(EE
A& IvPPAT, svPPAT, nfavPPA-o] Z+7} 17.14(15.24), 23.00(8.45),
8.93(10.57)°1 At} 712 Wl o] F 7= svPPAT ©] nfavPPAT Bt} &A1 4
2913 "ol s Wol & 2o R YEebRtth 713 the] A7) A vt Tl F
SHE A 2Hd gk Aak-3-o] P (EFH A= IvPPAT 0] 16.77(15.21), svPPAT
o] 22.45(8.38), nfavPPAiro] 8.73(9.95) 0.2, 7132 o] F 749 FUA

sVPPAT-0] nfavPPATH T EA X o7 A& sl 12 tho] S ¢ Wo] & Ao

f

LERRLTE

APEA A7) A Ve B Tho] A7) oA el & o] Hat (R
FHA)E WPPAT, svPPAW, nfavPPATo] Z}7} 4.20(3.53), 3.45(2.46),
1.73(2.15)°1 At} 7F2 woleo] F /4= IvPPAT ] nfavPPAT Xt} 714 0
2 =713 TolE o] Bol & Ao R YELETE St o] 2]l A e Thol

< SHkE7) A ARk

pal o

1o

i (ZE=H 4= lvPPAT©] 3.69(5.53), svPPAT
o] 2.91(2.77), nfavPPAT-0] 1.20(2.24)0.2 E13Z o] & 759 SUsA

[vPPAT 0] nfavPPAT-HT} B4 2 02 A3t B13 tho] = ] Wo| & o=

1%

A

71o 4 wEbe who] 2271l vEhd F Jiao] B (E=aAh



T IvPPAT", svPPA+, nfavPPAw©] 747} 21.34(18.37), 26.45(9.18),
10.67(12.55)°]1A ). ©@oj o] F 74 svPPAT o] nfavPPAT Rt} BA 4 o=
ol & o Wol & 3o YERTh v 27| A v ©ho] F gnfE A 21
3 Aukeol  H(EFEHADE  IvPPATOl  20.46(18.20), svPPATO]
25.36(9.45), nfavPPAT©] 9.93(11.84) 2.2 ©o] F /59 5 U5HA svPPAT
o] nfavPPAT Rt} TAA 02 F&3t o] & 1 Ho] & A= YEyT
PPA2] o} 3] el A] who} 227] Guk-g-&-& v a st A= (Table 24)9} 32
ot IVPPAT2 wo] A ¢ Aukg-&o] 93.88%°1™, 7% Tol= 96.88%=

o] vk Holuh, Z7kA wofolM ] ko8& 84.16% = 71 o9t

o FPFES HAOY, =t dolddlA 80%2 BHHEES Hele T 53] o

I8k EFo] et nfavPPA ol A e ¥l 23k o] vERst o, dhof A

>

= 92.20%, 72 o] 99.32%91 Aol &) EF7] "ol 77.78% 2 A¥H-S-&

o] vtoktt.
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Table 18. Analysis of the number of words in spontaneous writing

Type of word

Mean(SD) F p-value Bonferroni

regular IvPPA
word svPPA

17.14(15.24)
23.00(8.45) 3.795 .028" nfavPPA<svPPA

(total) nfavPPA  8.93(10.57)
regular IvPPA  16.77(15.21)
word svPPA 22.45(8.38) *

. . favPPA<svPPA
(correct  nfavPPA 8.73(9.95) 3.698 031 v SY
response)
irregular IvPPA 4.20(3.53)

word svPPA
(total) nfavPPA

3.45(2.46) 3.373 .041"  nfavPPA<IVPPA
1.73(2.15)

irregular IvPPA
word svPPA
(correct  nfavPPA
response)

3.69(5.53)
2.91(2.77)

404 .040" <
1.20(2.24) 3 040 nfavPPA<IVPPA

word IvPPA 21.34(18.37)

(total) svPPA 26.45(9.18) 3.363 .033" nfavPPA<svPPA
nfavPPA 10.67(12.55)

word IvPPA 20.46(18.20)

(correct svPPA
response) nfavPPA

25.36(9.45) 3.592 .034* nfavPPA<svPPA
9.93(11.84)

ANCOVA 2 A]
*p<.05

Table 19. Correct response rate of spontaneous word writing
by type of PPA(%)

Mean
Type of word
IvPPA svPPA nfavPPA
Regular word 96.88 97.76 99.32
Irregular word 84.16 80.00 77.78
word 93.88 95.06 92.20

7| =E A A
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(2) PPA o}&ol| mp& 24 7] o] 9 3 W
(7h T3 el

Ak A7) ol A el 513 wrojo A XA tix 9] HH(EEHAPS
IVPPAE, svPPAT©] 247} 0.17(0.38), 0.45(0.93) 9.2, nfavPPAS] A= Lhe}
U @tk Za AEFe yPPATOIA W dEhdon di(FFEHAhE
0.09(0.28)01Att. 44 H7be= svPPAT-OlA W Yehstow, HF(EFHA})
0.09(0.30)°1At}. A& AAM=  IvPPATe]  0.26(0.56), svPPA*©]
0.55(0.93)¢191 2™, nfavPPAell A= YERA] egkeh, AbA S Fell A AFa

%] @57} nfavPPAw-©] IvPPAT" ol vl RIS o, x4 A Q7oA+
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Table 20. Error analysis of regular word in spontaneous writing

Type of word Mean(SD) F p-value Bonferroni
. IvPPA 0.17(0.38)
spelling svPPA  0.45(0.93) 4.242 .019"° IvPPA<nfavPPA
substitution
nfavPPA 0
spelling IvPPA 0.09(0.28)
omission svPPA 0 .428 .654
nfavPPA 0]
i IvPPA 0
zgzitﬁgi svPPA  0.09(0.30) .349  .707
nfavPPA 0
. IvPPA 0.26(0.56)
ngrlj:lflsg svPPA  0.55(0.93) 3.851 .027" ig%;:iiﬁiﬁi
nfavPPA 0
syllabic IvPPA 0.03(0.17)
omission svPPA 0 1.527 226
nfavPPA 0
ANCOVA 2 A]
*p<.05
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) =17 ©of

A 2710 A YERd BtE] wojol A 2kA v X o] H(EEAADS
IVPPAT:, svPPATol 77 0.17(0.45), 0.18(0.41), 0.13(0.52)°]%1o.™
nfavPPAT O A= YEbA] eFokth Aka AFe] Hd(FFHAH) = IvPPAT,

svPPAT, nfavPPAv-ol| A 747} 0.29(0.52), 0.09(0.30), 0.33(0.62) A . A4 H

7F= nfavPPATol A= YelUx] gton, HFH(EFHAxHE  IvPPATO]
0.03(0.17), svPPAT°] 0.09(0.30)°]%tt. A4 HAANAME  IvPPATO]
0.49(0.85), svPPAT-°] 0.36(0.67), nfavPPA=°] 0.47(0.91)°] 9t} A4 .7

o M= o}y Fhol] BAK R Fouldl Aol YUt

~

Z]

of,
g,

AF)

sl

T(EE

w4 A 54 7= WwPPAT ol A W YEFRL O,

Z} 0.03(0.17), 0.13(0.52)%tF. &4 AA 79 HF(EFHAH)+= IvVPPAT,
nfavPPAT-ol A 77} 0.03(0.17), 0.13(0.52) 21, svyPPAT-ol A& YEFLA]

Btk 2 QoA ofdd Fhell FAIA o Z Fren| gk Ako]= AU

PPE+ nfavPPAT Ol ATk YERYA] b9k o | 3 (E=H 2= IvPPAT

o] 0.14(0.43), svPPA°l A+ 0.18(0.41) ©]2t}. PINS [vPPAw-oll A vk VFEFSE

o H(EFHA)E= 0.06(0.24)%cF. ©o] AA oF9 HF(EFAAE
IVPPAT, svPPAT-ol A 77} 0.20(0.53), 0.18(0.41)0]90 2.1, svPPAT-o| A=

UehA) rgitt. wo] 9. Rol A ofdl 7hel BAIM O R frolu]gk o] = QAT
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Table 21. Error analysis of irregular word in spontaneous writing

Type of word Mean(SD) F p-value Bonferroni
spelling IvPPA 0.17(0.45)
substitution svPPA 0.18(0.41) .046 .955
nfavPPA  0.13(0.52)
spelling IvPPA 0.29(0.52)
omission svPPA 0.09(0.30) .788 460
nfavPPA  0.33(0.62)
spelling IvPPA 0.03(0.17)
addition svPPA 0.09(0.30) .831 441
nfavPPA 0
i IvPPA 0.49(0.85)
S;?rofsg svPPA  0.36(0.67) .089  .915
nfavPPA  0.47(0.91)
syllabic IvPPA 0.03(0.17)
omission svPPA 0 .364 .697
nfavPPA 0
labi IvPPA 0
jgdigi svPPA 0 1.562  .218
nfavPPA  0.13(0.52)
syllabic IvPPA 0.03(0.17)
rTOrS svPPA 0 .910 408
nfavPPA  0.13(0.52)
IvPPA 0.14(0.43)
PPE! svPPA  0.18(0.41) 1.005  .372
nfavPPA 0
IvPPA 0.06(0.24)
PIN?® svPPA 0 .749 ATT
nfavPPA 0]
IvPPA 0.20(0.53)
no response  svPPA 0.18(0.41) 1.125 .332
nfavPPA 0
ANCOVA 2 A]
*p<.05

" Phonologically plausible error
2 Phonologically implausible nonword
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svPPA©] 0.09(0.30)¢]9) 2., nfavPPAT-o A &= A= =] &kokt), ZA} X

o) A%, olge] W fojuld Aol BAE A AT EH A OF A 2

M

o = [vVPPAT-9 &7 WX 0.03(0.17)0]H svPPAT I nfavPPAT-o Al &=
S 77 VER A &ttt 54 L FoAE BEA A 0 R o}d 7t #2913k 2fo] 7} 9]

Atk

Table 22. Error analysis of sentence dictation

Type of word Mean(SD) F p-value Bonferroni

- IWPPA  0.11(0.47)
Postposition  uppp 09(0.30) 1.168  .588

substitution
nfavPPA 0
' IvPPA 0.03(0.17)
Spélllflg svPPA 0O .743 .690
omission
nfavPPA 0

ANCOVA 21 A]
*p<.05
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B APA 2719] 3A] F Sl 4, Fdk 2716 A 9] B

kel
o)

=4

+ IvPPA< o] 5.18(1.50), svPPAw"¢] 5.80(0.35), nfavPPA<*°] 5.37(0.93)°]

Ao, AR T3k atol= AT £ APLH A7)0 A e NTW

PH#(FF=HAH)E WPPATS 20.51(18.25), svPPAT-S 27.90(8.25), nfavPPA

£ 10.67(12.55)& et on | svPPAT-©] nfavPPAT<] H&l © @o] o] =
AFESE Ao 2 e T NDWE H (R A& IVPPAT, svPPAT, nfavPPA
o] Z+7F 15.86(13.46), 21.50(5.56), 8.60(8.56)°1% o, NTWe} 53}
svPPA" o] nfavPPA ol H|3] T} o] & AFE-$F 21 o2 YElgt TTRE
svPPAT o] Ht 0.79% 7Hd =A WEkst e, 0.65¢! nfavPPAT ¥ 0.58¢1
IVPPAT AU Z = A UERSTE CIU v &0l A % svPPA o] 92.02% 7+ 3%
ko m [vPPAT©] 67.96, nfavPPAT©0] 63.55% =] LEbt).

7} oldolA vt WAkl NTW HE(ZEFAxPL IvPPATS
8.58(7.38), svPPAT< 11.82(3.37), nfavPPAT2 4.67(5.60)°] 1 2™, svPPA
o] nfavPPA o]l H|8| WALS AbEsk Aol A 71 Wokth, WAL NTW 28 &
X IVPPATS 32.21%, svPPATS 47.17%, nfavPPAT-S 50.36%°] 21t}
nfavPPAw o] WALS AF=3E A2 71 A5l e &6t A A do] 5

o A Ak o)Akl B &S HWALE 23 A o7 eyt 3 WALl NDWe

o
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T EFAAL  IvPPAT, svPPAT, nfavPPATA] ZHzZE 8.03(6.94),

],

e
Ol
38

10.27(2.87), 4.47(5.21)&, svPPA7} nfavPPA°] W3 thfst ALE 4t
T}, WA NDW O] &8 &0 A& IvPPAT, svPPAT, nfavPPAT o] 22} 38.19%,
51.32%, 55.06% %, NTW¢} v}zH7}A] & nfavPPAro] A A vo] 5 WAL 8 &
o] 7} ko™, svPPA, IVPPAT EA U2 A UEFSTE WARS] TTRol A
= IVPPAT©] 0.70, svPPA & 0.88, nfavPPAT- 0.71%, svPPATo] 7}
U}k MAFS A28 01 nfavPPAT, IVPPAT A R TSk o] 32 AL

S Ao UEhtT,

7k ofgol A yEeld FAR] NTWO #H(EFHAH2 IvPPAT
3.52(2.94), svPPAT<& 4.55(1.86), nfavPPAT-S 2.27(2.46)0]0 0.1, o}& 7+
AR g Aol= ATt Ed FARS] NDWO] H (EFH2H2 IvPPA
o, svPPAT, nfavPPAT Ol A 2427} 3.03(2.81), 4.18(1.72), 2.07(2.28) % o} &
AR Fodt Aol ATk AR TTROIA+ IvPPAT©] 0.65,
svPPA 2 0.93, nfavPPAT& 0.54 2, svPPAT o] 7Hd vk 3k HALS A&
RO IvPPAT, nfavPPAT AN E thdst o] 3 & AFES Ao =2 YERRTh
SAF A& E IVPPATS 14.85%, svPPATS 17.84%, nfavPPAT&

21.65%°] 4t} nfavPPAT 0] BSALS AF=3 A A 71 Ald AJA W SAF =

X
o
ofl
o
2
c
o
v
PN
>
1o
Z,
=
=
o
&)
=X
5|
M
&)
Wi

h< IvPPAT-E
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5.39(5.37), svPPAT& 6.91(3.30), nfavPPAT 2.73(4.94)0]1% o1, =7 %]
o7 F93 2pol= AT A NDWE H(EFHAH)S IvPPAT, svPPA
=, nfavPPATol A zHz 2.78(2.28), 3.91(1.70), 1.33(1.63) 2.2, svPPA9]
nfavPPAll Bl &) ThFek F72 A4S AFE-381SITE 2ALe] TTRoA &= IvPPA

o] 0.48, svPPA <& 0.62, nfavPPATS 0.31%, svPPAT©o] 714 thek3l o
AFS AR o [VPPAT, nfavPPAT oAt 2 thek3l o315 AFE-3F Zl o=

et A S S0l A = IvPPAT 2 18.06%, svPPAT 24.83%, nfavPPA

A

T 17.19%°1 2. svPPAT o] &4 Qoll A ALE ARE-3E Hl & o] 7H =3ke

1 [vPPAS} nfavPPA 902 &3 &0 =7 Jewt

7y ol yEPd FEAFS] NTWO HA(ETFHAHS IvPPAT2
2.64(3.15), svPPAT-2 2.73(2.49), nfavPPAT2 1.00(1.20)0]} o1, o}& 7}
EAH o7 G238 2polE= gt d8ALe] NDWo 3 #H(EFHAAH)S [VPPAT,
svPPAT, nfavPPAT ol A Z+2} 1.58(1.95), 1.73(1.56), 0.73(0.96) .2, o}& 7+
EAA SR Fo gk zbol= IATE. F-&AFS] TTRol A= lvPPAT-©] 0.40, svPPA
TS 0.62, nfavPPATS 0.36 0.7, svPPAT o] 7Hd thet & 8ALS 218819
o IVPPAT, nfavPPAT A E Thddk o3& AHESF A o2 YERt. &
B} 28 F ol A= IVPPAT S 8.50%, svPPAT & 8.60%, nfavPPAT-2 10.79%
o]t} nfavPPAw o] 7 Qtoll A @ EALE AFE-8F v &o] 7Y &9k o, svPPA

o} IVPPA =2 2 &3 89| %/ Yelwtt
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7} obdo A yehd #EAle] NTWe| HE(FF=HxHS IWPPATS
0.14(0.59), svPPAT" 2 0.39(0.67)°] 1 & W, nfavPPAw ol A= LrERLEA] 2ottt
DALl NTWo A= o} 87 BEA M 02§93 2ho] = ¢llth. B3 ALe] NDW
o] F(FFHAH LS VPPAT, svPPATOIA 4.10(4.77), 7.82(5.87) 2. %, NDW
Al NTWe 53 o} 3F A4 2bol= YepA] ekgkth. 3 Ake] TTRe
A= IvPPAT0] 0.06, svPPA & 0.27, nfavPPATS 022, svPPAT ] 7F3
okt BEHALS ALRE 01 IVPPAT, nfavPPAT oA o & TS o] 31 2 A}
43 Aoz Yeigth B3 &M IWPPATS 0.33%, svPPAT&

1.28%, nfavPPAT S 0% 2. &, svPPA7} IvPPA9 vl &3 & o] A EST

7k ofgol A uEeld FAle] NTWE H(EFHAHS IvPPATS
0.42(1.40), svPPAT2 0.09(0.30)°] 91 2., nfavPPA ol A = YERLA] ek tkTh
o}y 1 A O Froldk xbo] = WA Gttt FALS] NDWe 3+ (EFH
2h)& IvPPAT, svPPATl A 0.42(1.40), 0.09(0.30) .2, o}& 7+ EA 5 o7
Frol ek pol = WA ghokth, ARl TTROIA &= IvPPAT©] 0.17, svPPA i
2 0.09, nfavPPAT2 022, IvPPAT o] 7Fd thddt FALE ARE-319] o
svPPAT, nfavPPAT SA 2 g o] 3 & AFE- g 1 o= YER T F-AF &
& ol A= IVPPAT-E 1.03%, svPPAT S 0.27%, nfavPPATS 0% 2.2, IvPPA

o] svPPA ol H|3] =& &) A YEbR
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Hd
2,
2
rir
i

AL} FAPE GERHA] & &, FAF Aol Al o] vERRTE 53
nfavPPAT & &4 elA A&o]o 75 ate &A(HAL FEAh9 v &0
NTW B £d8& 32.44, NDW H# 88 31.972 2, WPPAT(NTW H# &
& 23.35, NDW H =84 21.53)0]u svPPAT(NTW H =8 & 26.44,
NDW ¢ S3& 27.94) va] 71 &2 EFo] Yepstth Lo H|&l svPPA

T M= AL ] o] Bhal, ThE FALe] ] &o] B ofdol] M8} F& RO Ko}

B Ak 27104 JEebd T-Unite] & F@(EFAxH)L [vPPAT O]
2.70(2.30), svPPAw*©] 3.00(1.76), nfavPPAx*¢] 1.60(1.84)% LtElston} &
AF o2 Fo3 2Fo) = Gl th C-Unit] 4= i (FEFH 2L IvPPAT, svPPA
&, nfavPPAo] 247} 3.81(2.77), 5.10(1.52), 2.33(2.41)°] 1 &M, svPPAT 9]
nfavPPA el H]3] B W2 C-Units Ab&sto] #7445 743 2 o2 Yewt
A &= svPPAT 0] 63.88 2.2 71 =3k o ™| I[vPPAw ] 53.89, nfavPPA©]
40.212 veEstth MLTme] H 1 (E 22 IvPPAT ] 5.10(5.15), svPPA
°] 10.30(8.35), nfavPPA*¢] 6.34(5.78) .= U ElRtom, o}g ko] T A A
2 Fos Aol gldvh. MLTwe] B (EFHAHS IVPPAT, svPPAT,
nfavPPA0] 217} 4.10(4.77), 7.82(5.87), 4.52(4.02) 2 o}8 7to] A4 o

Fol g Aol = fgieh
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Table 23. Analysis of items in spontaneous writing

Items Mean(SD) F p-value Bonferroni
Name IvPPA 5.18(1.50)
addres’s svPPA 5.80(0.35) 1.208 .306
nfavPPA 5.37(0.93)
IVPPA  20.51(18.25)
NTW! svPPA 27.90(8.25) 3.636 .033*  nfavPPA<svPPA
nfavPPA 10.67(12.55)
IVPPA  15.86(13.46)
NDW? svPPA 21.50(5.56) 3.882 026"  nfavPPA<svPPA
nfavPPA 8.60(8.56)
IvPPA .58
TTR? svPPA .79
nfavPPA .65
IvPPA 67.96
crut svPPA 92.02
nfavPPA 63.55
IvPPA 2.70(2.30)
T-Unit® svPPA 3.00(1.76) 1.927 .155
nfavPPA 1.60(1.84)
IvPPA 3.81(2.77)
C-Unit® svPPA 5.10(1.52) 3.838 .027*  nfavPPA<svPPA
nfavPPA 2.33(2.41)
Clause IvPPA 53.89
density svPPA 63.38
nfavPPA 40.21
IvPPA 5.10(5.15)
MLTm’ svPPA 10.30(8.35) 1.831 .169
nfavPPA 6.34(5.78)
IvPPA 4.10(4.77)
MLTw® svPPA 7.82(5.87) 1.418 251
nfavPPA 4.52(4.02)
ANCOVA 2 A]

*p<.05

1 Number of Total Words

2 Number of Different Words
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3 Type-to-Token Ratio

4 Correct Information Unit

5 Terminal unit or minimally terminable unit
6 Communication unit

7 Mean length of T-Unit in morphemes

8 Mean length of T-Unit in words
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Table 24. Analysis of NTW in spontaneous writing by word class

Type of word Mean(SD) F p-value Bonferroni
IvPPA 8.58(7.38)
noun svPPA 11.82(3.37) 4.036 .023"  nfavPPA<svPPA
nfavPPA 4.67(5.60)
IvPPA 3.52(2.94)
verb svPPA 4.55(1.86) 2.433 .097
nfavPPA 2.27(2.46)
IvPPA 5.39(5.37)
postposition  svPPA 6.91(3.30) 2.476 .093
nfavPPA 2.73(4.94)
IvPPA 2.64(3.15)
Adjective svPPA 2.73(2.49) 2.161 124
nfavPPA 1.00(1.20)
IvPPA 0.14(0.59)
determiner  svPPA 0.39(0.67) 1.475 237
nfavPPA 0
IvPPA 0.42(1.40)
Adverb svPPA 0.09(0.30) 3.464 .038"  nfavPPA<svPPA
nfavPPA 0

ANCOVA A A

*p<.05
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Table 25. Analysis of NDW in spontaneous writing by word class

Type of word Mean(SD) F p-value Bonferroni
IvPPA 8.03(6.94)
noun svPPA 10.27(2.87) 3.193 .048"  nfavPPA<svPPA
nfavPPA 4.47(5.21)
IvPPA 3.03(2.81)
verb svPPA 4.18(1.72) 2.223 117
nfavPPA 2.07(2.28)
IvPPA 2.78(2.28)
postposition  svPPA 3.91(1.70) 5.224 .008"  nfavPPA<svPPA
nfavPPA 1.33(1.63)
IvPPA 1.58(1.95)
adjective svPPA 1.73(1.56) 1.572 .216
nfavPPA 0.73(0.96)
IvPPA 4.1004.77)
determiner  svPPA 7.82(5.87) 1.475 237
nfavPPA 0
IvPPA 0.42(1.40)
adverb svPPA 0.09(0.30) .937 .398
nfavPPA 0

ANCOVA A A

*p<.05
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Table 26. Analysis of TTR in spontaneous writing by word class

Type of word Mean

IvPPA .70

noun svPPA .88

nfavPPA 71

IvPPA .65

verb svPPA .93

nfavPPA .54

IvPPA 48

postposition svPPA .62

nfavPPA 31

IvPPA 40

adjective svPPA .62

nfavPPA 31

IvPPA .06

determiner svPPA 27
nfavPPA 0

IvPPA 17

adverb svPPA .09
nfavPPA 0

Table 27. Prevalence rate of word class in spontaneous writing
by type of PPA(%)

Mean
ftems [vPPA SsvPPA nfavPPA
noun 32.21 47.17 50.36
verb 14.85 17.84 21.65
postposition 18.06 24.83 17.19
adjective 8.50 8.60 10.79
determiner 0.33 1.28 0
adverb 1.03 0.27 0

715 A A
1 Number of Total Words
2 Number of Different Words
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(2) PPA o} wp& 24 2 7] 4 o F FEH Wk

g A 27l vEbd A tiX] 9] IR (EFHADE IVPPAT O]
0.03(1.16)°] A} &1} svPPA 3 nfavPPAT ol A= YERA] ekgtom | o}& o u}
E Frojm gt fol= HEE A gt FukE 2 FolA ] & F Wk = IVPPAT S
0.25(0.44), svPPAT-2 0.10(0.32), nfavPPAT< 0.19(0.40)0] 4 0.1 EA 2 o

= o9k froln @ 2ol 7} glelet.

Table 28. Error analysis of spontaneous writing in sentence

Type of word Mean(SD) F p-value Bonferroni
o IvPPA 0.03(1.16)
POSPOSILION  ( ppp 0 0722  .697
substitution
nfavPPA 0

IvPPA 0.25(0.44)
no response svPPA 0.10(0.32) 1.108 575
nfavPPA 0.19(0.40)

ANCOVA 21 A]
*p<.05
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Appendix 1. Individual information of subjects

No. Sex  Age Education type of PPA AQ
1 o 66 6 IvPPA 64.4
2 o] 61 18 svPPA 79.9
3 k=2 78 12 IvPPA 92.6
4 o 63 9 nfavPPA 55.2
5 o] 80 18 IvPPA 95.7
6 o 80 18 svPPA 92
7 L2a 66 12 nfavPPA 63.4
8 L2a 64 12 svPPA 93.4
9 L2a 71 12 IvPPA 45.2
10 o 74 16 nfavPPA 41
11 o] 65 6 svPPA 87.8
12 o 72 6 IvPPA 38.8
13 o 69 9 IvPPA 66.9
14 o 78 16 IvPPA 92.3
15 Loe 76 16 IvPPA 91.5
16 L2e 70 6 nfavPPA 49.2
17 o 63 10 IvPPA 84.5
18 o 54 12 svPPA 76.6
19 o 75 7 IvPPA 33
20 o 75 6 IvPPA 85
21 o 67 16 svPPA 93.3
22 o 69 9 IvPPA 79.5
23 o 75 6 nfavPPA 59.7
24 o 382 18 IvPPA 91.9
25 L2e 68 16 nfavPPA 64.6
26 o 77 7 IvPPA 74
27 k=3 66 12 IvPPA 53.9
28 o] 72 15 IvPPA 98.5
29 k=3 79 9 IvPPA 85.1
30 k=3 66 12 IvPPA 91.9
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79.4
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82.5
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88.7
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82.1
90.8
76.6
65.2
65.2
54.9
85.9
85.9

0.7
38.1
87.4
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Appendix 2. Individual score of word dictation

No. Regular word Irregular word Nonword
1 4 2 10
2 12 5 14
3 10 8 14
4 5 6 5
5 12 7 12
6 11 5 13
7 7 7 7
8 13 5 12
9 7 3 13
10 10 9 3
11 10 8 11
12 9 2 4
13 8 2 5
14 10 9 10
15 11 8 13
16 10 7 3
17 7 4 5
18 9 6 12
19 1 0 0
20 10 5 6
21 13 6 14
22 10 4 9
23 1 4 3
24 13 7 11
25 6 9 4
26 11 4 7
27 1 0 5
28 3 8 14
29 9 7 14
30 14 8 12
31 12 11 8
32 11 6 9
33 9 6 7
34 12 8 4
35 13 10 11
36 1 0 0
37 12 8 10
38 7 7 6
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Appendix 3. The individual number of words in spontaneous writing

Regular word Irregular word Nonword
No. Total Correct Total Correct Total Correct
response response response
1 7 1 8 5 1 6
2 15 8 23 15 8 23
3 10 4 14 10 3 13
4 0 0 0 0 0 0
5 30 9 39 30 8 38
6 28 3 31 27 0 27
7 4 2 6 4 0 4
8 21 3 24 20 2 22
9 0 0 0 0 0 0
10 7 0 7 7 0 7
11 26 3 29 23 3 26
12 0 0 0 0 0 0
13 0 0 0 0 0 0
14 17 5 22 16 5 21
15 13 4 17 13 4 17
16 1 0 1 1 0 1
17 17 5 22 13 4 17
18 21 1 22 20 1 21
19 0 0 0 0 0 0
20 15 4 19 14 3 17
21 28 4 32 28 4 32
22 9 3 12 9 1 10
23 0 0 0 0 0 0
24 22 4 26 22 4 26
25 40 8 48 37 8 45
26 11 4 15 11 4 15
27 0 0 0 0 0 0
28 34 4 38 32 3 35
29 13 1 14 13 0 13
30 27 8 35 26 8 34
31 8 3 11 8 2 10
32 25 6 31 25 6 31
33 7 5 12 7 4 11
34 9 6 15 9 6 15
35 0 0 0 0 0 0
36 0 0 0 0 0 0
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Appendix 4. Individual score of spontaneous writing in sentence-level

No. Name, \rwl o NDW?  TTR®  CIUY  T-Uni® C-Unit® 2% MiTm”  MLTw®
address density
1 5.5 8 5 0.63 50 2 2 100 0.22 0.56
2 6 23 20 0.87  69.57 2 2 100 8.5 8
3 6 14 13 0.93  92.86 1 3 33.33 7.5 6.5
4 3 0 0 0 0 0 0 0 0 0
5 6 39 32 0.82  92.31 6 6 100 9.8 7.4
6 6 31 23 0.74  90.32 4 7 57.14 8.4 6.2
7 4 6 6 1 83.33 1 2 50 4.5 2.5
8 6 24 19 0.79  95.83 1 6 16.67 6.4 4.6
9 2 0 0 0 0 0 0 0 0 0
10 6 7 7 1 71.43 0 0 0 0 0
11 6 29 22 0.76  82.76 3 5 60 9.75 6.25
12 2 0 0 0 0 0 0 0 0 0
13 6 0 0 0 0 0 0 0 0 0
14 6 22 16 0.73  81.82 5 5 100 6.8 4.4
15 6 17 13 0.76 100 4 4 100 5.5 5.5
16 5 1 1 1 100 0 0 0 0 0
17 6 22 16 0.73  54.55 2 4 50 8.34 5
18 5 22 18 0.82  81.82 1 5 20 6.33 7.67
19 2 0 0 0 0 0 0 0 0 0
20 6 19 15 0.79  84.21 4 4 100 6.25 4
21 6 32 22 0.69 100 4 5 80 10.5 8
22 6 12 12 1 83.33 1 4 925 4.33 3
23 45 0 0 0 0 0 0 0 0 0
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51 6 0 0 0 0

52 6 47 37 0.79 100
53 5.5 20 15 0.75 95

54 6 11 7 0.64 72.73
55 6 21 19 0.9 100
56 5 12 11 0.92 66.67
57 6 60 45 0.75 115
58 6 23 21 0.91 91.3
59 6 0 0 0 0

60 2 0 0 0 0

61 5.5 12 11 0 100

O O O U1 U= W oo

B~ O O Oy 00 W NN N oo O

62.5
100
100
42.86
33.33
62.5
83.33

(@)

12.5
19

6.25
10.5
13

11.33
9.4
5.33

7.5

O O © o~ O

7.8

1 Number of Total Words

2 Number of Different Words

3 Type-to-Token Ratio

4 Correct Information Unit

5 Terminal unit or minimally terminable unit
6 Communication unit

7 Mean length of T-Unit in morphemes

8 Mean length of T-Unit in words
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Appendix 5. Individual NTW of spontaneous writing by word class

total

adverb

postposition adjective determiner

noun verb

No.
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Appendix6. Individual NDW of spontaneous writing by word class

total

postposition adjective determiner adverb

verb

noun

No..
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Appendix 7. Individual TTR of spontaneous writing by word class

No. noun verb postposition adjective determiner adverb @ total
1 0.67 0.5 1 0 0 0 0.63
2 0.8 1 1 1 1 0 0.87
3 1 1 0.8 0 0 0 0.93
4 0 0 0 0 0 0 0
5 1 0.75 0.6 0.71 0 0 0.82
6 0.75 0.83 0.63 0.8 0 0 0.74
7 1 1 0 1 0 0 1
8 1 0.71 0.57 1 0 0 0.79
9 0 0 0 0 0 0 0
10 1 0 0 0 0 0 1
11 0.82 1 0.75 0.25 1 0 0.76
12 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0
14 1 0.8 0.67 0.25 0 0 0.73
15 0.91 1 0.4 0 0 0 0.76
16 1 0 0 0 0 0 1
17 1 0.33 0.67 0.33 0 0 0.73
18 0.92 0.67 0.67 1 0 0 0.82
19 0 0 0 0 0 0
20 1 1 0.75 0.25 0 0 0.79
21 0.85 1 0.38 0.25 1 0 0.69
22 1 1 1 1 0 0 1
23 0 0 0 0 0 0 0
24 0.89 0.67 0.5 1 0 1 0.73
25 0.9 0.83 0.26 0.5 0 0 0.63
26 1 1 1 0.5 0 0 0.87
27 0 0 0 0 0 0 0
28 1 1 0.55 0.8 0 1 0.84
29 1 1 0.67 0 0 0 0.93
30 0.85 0.8 0.78 0.67 1 1 0.83
31 1 1 1 1 0 0 1
32 0.8 1 0.63 0.5 0 0 0.74
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Abstract

Writing characteristics of words and sentences in Korean patients

with primary progressive aphasia

Subin Park

Graduate Program in Speech and Language FPathology,

Yonser University

(Directed by Professor HyangHee Kim)

Primary progressive aphasia (PPA), caused by the degeneration of the brain
region responsible for language, refers to a language disorder in which spoken and
written abilities are gradually deteriorated without an initial decrease in cognitive
functions. Yet, only few studies have been conducted on the written expressive
language of these patients. Since Korean written language is unique in its forms,
characters, and syntactic features, it would be valuable to explore the writing

features in Korean patients if they exhibit common or different patterns of errors
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with the previously reported English cases in literature. Thus, in this study, we aired
to investigate the language-specific writing characteristics in subtypes of Korean-
writing PPA patients.

A total of 61 PPA patients (men:women = 34:27; mean age = 70.7£7.76
years) were divided into three groups of PPA variants: 36 logopenic variant(IvPPA),
10 semantic variant(svPPA), and 15 nonfluent agrammatic variant(nfavPPA) based
on the classification criteria suggested by Gorno-Tempini et al. (2011). There were
no differences in age and aphasia quotients between the PPA subtype groups. The
writing tasks included word and sentence writing-to-dictation and spontaneous
writing.

Unlike the previous findings, that the svPPA group showed more deficits
compared to other types of PPA, this study demonstrated no difference among PPA
subtypes in writing regular words. This may be ascribed to the fact that more rigid
1:1 phoneme-to-grapheme correspondence in Korean words might have alleviated
the difficulty of retrieving the mental graphemic representation. In case of irregular
words, phonologically plausible errors (PPE) were prominent in svPPA group due
to impaired semantic route, while the nfavPPA group manifested more
lexicalization errors due to impaired phonological route, as commonly observed in
previous literature. In the spontaneous writing of the sentence, the nfavPPA group

demonstrated lower performance in number of words, nouns and postpositional
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particles, and C-unit (i.e., syntactic structure) compared to svPPA and IVPPA
groups. Reduction in fluency; lack of postpositional particles in their sentence
writing would signify agrammatic feature in nfavPPA.

This study is noteworthy because it is the first study to investigate
characteristics of writing of Korean PPA patients. However, various severity-
specific presentation of writing features was not considered in this present study
and thus, further study is warranted to explore writing profile throughout the

underlying disease course of PPA.

Key words: primary progressive aphasia, dysgraphia, dictation,
spontaneous writing, error of writing
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