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Objectives: Impairment of discourse production ability and cognitive function are known
to appear during the stages of amnestic mild cognitive impairment (aMCl) and early stages
of Alzheimer’s disease (EAD). The purpose of the present study was to investigate the rela-
tionship between the ratio of Correct Information Unit (CIU) and cognitive functions in pa-
tients with aMCl and EAD. Methods: Thirty patients with aMCl and thirty patients with EAD
participated in this study. They took part in attention (Digit Span Test), confrontational
naming, memory, and executive function tasks (Color Word Stroop Test [CWST], Trail Mak-
ing Test [TMT], Controlled Oral Word Association Test [COWAT]). Discourse samples were
collected from simple and complex picture description tasks. Results: The results were as
follows. First, the ratio of CIU had no significant correlation to age, educational level or Ko-
rean-Mini Mental State Examination score in the two groups. Second, there was no signifi-
cant difference by group in the Digit Span Test, but performances ratios of CIU, confronta-
tional naming, memory and executive function tasks in aMCl were significant higher than
those in EAD. Third, the ratio of CIU in aMCl had significant correlations to performances of
backward digit span, confrontational naming, delayed recall, color reading (reaction time
per item) on the Stroop test, and COWAT. Fourth, the ratio of CIU in EAD had significant
correlations to performances of backward digit span, confrontational naming, memory,
color reading on the Stroop test, and COWAT. Conclusion: These results suggest that the
relationship between CIU and cognitive functions was different in aMCl and EAD.

Keywords: Picture description, Correct Information Unit, Cognitive function, Amnestic mild
cognitive impairment, Alzheimer’s disease
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% 9 Ao S AR A A
u] 2o, tho] 217] 91 5 MCI 849] 9| Zofaje] elo] &
Ao] 7% 7Fs sk s9ick o)k BAE TS| @72 Kim,
Kim, Namkoong, Kim¥} Kim (2006)-& X|uf] o]4]5to] Ut 191
of| v)a| ¥tald dhoj4= 2 Y8014, Correct Information Unit
(CIV) HlZof|A] S s Helrjar B 31skgl 0w, Choi, Kim,
Lee®} Kim (2013)2 MCI 2E2}2] CIU H]&-0] AAF w=Qlof| H|3)| &
IO 2} ) AT A Ak 18 2003

OJE% o] AT B SNLE S B 4 9
3} 4 3= ADE ohye} MCI QRH lAeE elofol
71‘:‘%@5 tﬂ A5t I Y= AL ok I A IS
3h = 5 MCI®F AD $AFE tiide = 71 e
AFE- % 7/\4% CIU EA4o]c}(Nicholas & Brookshire, 1993). CIU
sl TpAlo] 4dshe, gt 4 Ao o
1 xgqguq CIU%:, B CIUZ, CIU H]& 50 2 HA=r)
(Kwon, Kim, Choi, Na, & Lee, 1998). Z1 Zof| A A4 @ = CIU
7 AP WS RAGKS U Vi Al 3514
Yo 4HE0) TR AS 7ML TSP WAk 4 ol Ao2 o
2] 21TH(Im, Kwon, & Sim, 2001; Kim et al., 2006; Kwon et al., 1998).
MCISE AD 302 g0 2 ojoj sl 2.4 )

D)
gﬂ
T ox
o’
r>~l
et

>l

E

53],
L4128 A E Jin, Choi2} Lee (2016)2] ¢4-Lof w2 MCI At
o] AD et} H|wstke] CIU Hl&o| Aut f-2J6A| 4=8fo] =2

7
Ji
o

© 2 Ueh} CIU B} 242 MCISH AD 2}e] #ptal AL

https://doi.org/10.12963/csd.17418

o] o] 71 etsha Wsh WSkt B4 AEge o
#am

= 1 Q17 ol A F2o] 2 17 Hofolek
ﬁeu AD 48| 3 kstging)2 <1t Ll s

ADZE QIgH QIR7| 5 oli7} At o] Kt S-5igt Q1A]7]52] A
S Liebdh AD S-Sl Lehhs olA)7)s B4 7ol
Zlofl(Chertkow, & Bub, 1990), A|'H
ligan, & Schnider, 2004), 5-2]2] A}of|(Perry, & Hodges, 1999), A|
27+ A2] 52 9] A|gk(Prvulovic et al., 2002), A5 27| 5 (ex-
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a7)i50] gkt pheto] 912 o 2 ek
& ¢19&= Choi (2015) $17-9] $4%14-2 AD= 132 7+
=2 7194418 MCI (amnesticMCI, aMCI)Q} 27]9] AD
(early stage of AD, EAD) FAE gAre = ag4a9 IA19) CIu
St chapg L) 7] T
Ho 2 STk E3l, SUT YA AT
Choi (2015)9] A+ Ao} E oI ATE H|w$Ho 244 aMCIL}
EAD 8h49] 9ot AF% el ol |5 ake] 2helido] o <)
3 Ao} ofujgh ol S Holir] 7480 = HAE 4 glck 7
A9l A7 BA|= ThS3} e 37, aMCI 2 EAD $hh] 12)
TS B3 CIU v183 0%, TS U K MMSE 9%] A2t
= YolEt) &4, aMCIt EAD Ao 1475 537t CIU H]
& 3 A7 sGFRFE, o o571, 7194, ofsl, AR
7)) AA 4238 Zpo]& Yokttt upxute 2 aMCIo}
EAD 3k}e] 12488 B35} CIU &} QA7) 5 AAF Zkete]
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HALLH A

AT =2 71 A E =Rl aMCI) 2H4F 3078 (H
A 155, oJA) 151), 27| Y=5lo|HH(EAD) T4} 308 (E4) 15
™, of A 151)0]t}. $-A aMCI= Petersen 5-(2001)2] A7)
ol Al Hmo)o] ZlehS v 2hks (1) F=2Q1 7]l
S T8, (2) FRFAQ] QIA|7 )2 4w floll 5 (K-MMSE
7t ﬁ%h_'—} WEAS 5fF[Kang, 2006]014] -1.0 SD ©}4), (3)
Ul 25 (activity of daily living, ADL) 520 Afo] 11 (Bar-
thel Index [Mahoney, 1965] 4= 2074), @) ZBA o 2 7)o £A4)
o] YEl}H([Korean version of the Consortium to Establish a
Registry for Alzheimer’s Disease Assessment Packet, CERAD-K;
Lee etal,, 2002]2] Thof 5.5 514, ol 2.5 A3, -4 814 5 5f
L o] FAFOIA] L5 5D of3, (5) ZJefe] Aeh |2 wha
oF Ak o &2 AT tHe-© &2 EAD= National Institute of

Neurological and Communicative Disorders and Stroke and Al-

[nt

™

zheimer’s Disease and Related Disorders Association (NINCDS-
ADRDA; McKhann et al., 1984) ] ZIet7| =0 uhet A1} 2 7-9]
o] oJ3l] ADZ Ak 312} 5+ Clinical Dementia Rating (CDR;
Morris, 1993)2] 70| 0.50] At} 191 -2 AA3}Ick EAD 3¢
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Table 1. Results of age, education level and K-MMSE score by group

aMCl EAD Group comparison
Age (yr) 71.17(4.24) 7360(4.21) aMCI<EAD
Education (yr) 9.33(3.85) 8.17(3.57) aMCI=EAD
K-MMSE 26.17(1.51) 22.73(2.77) aMCI>EAD

Values are presented as mean (SD).
aMCl=amnestic mild cognitive impairment; EAD=early stage of Alzheimer’s dis-
ease; K-MMSE =Korean version of Mini-Mental State Examination (Kang, 2008).

2}9] CDR 2742057} 13¢1, 10] 17¢10]31ch

Aol € aMCIok EAD {HHo] A, w84, K-MMSE
Hg=0] W} wZEHAeL Mk 7k 2Fo] S Table 1] AABHC)
A, WASE, K-MMSE A429] Atk 7k 2jo| & ol 7] ¢35t &=

YL 4 A3 S 2 g ofat Aol frefsta est
OrHt=1.216, p=.229), A& H+-2= EAD A} to] {251
O (= -2.233, p=.029), KMMSE = Hl-2 aMCI 22} 1
tho] (-2l51A] = hTh(t=5.967 p <.001).

2 Ao A= aMCIR EAD 20| Y3k 422 fr=517] £13]
8 WS ATk 1A A= 7Y Eol AR =
W I 2 A Ee ARl ] wlel /A1) 8olst
, A& = To] AXE o] Z]otelie] Fak B 2hAof thgt
Feho] Ak A3-S 7FATHChoi, 2011; Duong, Tardif, & Ska,
2003). 2 ¢15Lo)| A= Choi (2015)2] ¢} FU ot vl 12 (Bos-
ton Cookie-Theft picture) (Goodglass & Kaplan, 1983)3} 1471
(F-EA- 13]) (Nicholas & Brookshire, 1993)2 AFg-5%ck 1
v Tha) o] Bl Akl AR AT = W Yl AlEo] §
a5 Bk Ao s deA de] AREE AL Q= Correct In-
formation Unit (CIU) H]-2-(Nicholas & Brookshire, 1993)-2 A&
S0k ) QTN Tt 2] HE 2 CIU Mg 40|
o] o]Fo]% ©11(Choi, 2015; Im et al., 2001; Kwon et al., 1998), &
8] CIU Bl 412 MCI 2219] T3t 4H 5Eof QlojA o] wiA
g &4 88 dEddle 222 dHA tH(Choi et al,
2013; Kim et al., 2006). Choi (2015)2] ¢17Lof wf2} 30% oA} At=
R B4 e 2 slglon, CIU v A} A
2 2 o) % 18] o] Atk Besle ojde) vge
w
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Z2O|ZIZ=2(Attention)
FIRSE H7HE Yot 2212274 AHDigit Span Test;

Kang, Chin, & Na, 2002)5 AA|5}9 ) 2221|9718 = A=
BT AP R &2 ARR 95 Sk AR st
29]-97|(Forward Digit Span)+ 2] 522}2] Z= 7§21 94 9h4,
FAA LR ]9 ](Backward Digit Span)= AL 9]-¢-5=2}2] &
el 879 0. 2 A9EHTh

CHH O|ZLH7|(Confrontational naming)
o ol 57 58 B7HE fiske] St A ARt wsd
ol whet SR 0] Qs T RAECIGHZIRAMAY HY

=3 (Kang, Kim, & Na, 2000) AAS AASHCE 2 HAR= 15
THORE JE0] glom, & HRof A= AHE-ERE 4ol 4uli5to]
60@% < U———i S}Ml:k

7|22 (Memory)

& AFtollAE 7198 B7EHE sl 2ol7|eARl A& ddofst
5 HAHSeoul Verbal Learning Test, SVLT; Kang & Na, 2003)& 4!
AJSFATE SVLT= 12719 ©olE Z3kstal 9lom, S48 im-
mediate recalls), X 13]A}(delayed recalls), A<](recognition) A}
2 2Aslo] Gick S Z2H 33 A F 2089] A
221 1 sl A3 AR 208 E-lole wlRlofahal

—r‘

1__ —é_—r'

ANBFATE 22FARS 12784 33] 367, X AFJARS 124, Ajo1S
A 1T R 12-08H84) 127 5 247 PO 2 3k
a7 | s(Executive function)

AER

E| 2 E(Stroop Test)
S8 A2 ks B A R 0 o
(inhibition)s}= 58-S H7 }O]- 2 A Qck(Spieler, Balo-
ta, & Faust, 1996). = ?ﬂ?—oﬂ/ﬂé Lee, Kang.L} Na (2000)° 2J&f 7}
2% Korean-Color Word Stroop Test (K-CWST)& AA|5}4it

KCWSIE 2o} gl AN SAE gt o 34 o

20| 42 Al g, 5 2 5 124 lole) £ ¢
Fo|MHe 7 24 o APk —,—(Word reading: number of correct
responses/Color reading: number of correct responses)2} -5 o
WF-S-A|7HWord reading: time per item/Color reading: time per

item), 27 7F 7474 4>(Interference score) S ZAX| E 2 53]
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EA| tho] AT AAFControlled Oral Word Association Test)
7 tho] QA AL W15 % W o5t el 7
o] 54 (verbal fluency)S H7}5l= HAALZ(Baldo, Shimamura,
Delis, Kramer, & Kaplan, 2001), & ¢11o]| A &= St EA|cho] o
A AH(Korean version of Controlled Oral Word Association Test,
K-COWAT; Kang, Chin, Na, Lee, & Park, 200005 /\‘/\]:6]-0112]-. K-
COWATE 9Ju] 3-#4d(semantic fluency) (5=, 7Hl=4d) T 2
+7d(phonemic fluency) (7, ‘0’, ‘A 0.2 AJZIE= ‘{E"‘:‘EP)_O_E
o] S0, i B AR 2 Sl T8 A4 el
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NNEQ AR BT 3 2] 1 Sellwitching) & 7}
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= Part A9} Part B2 G1AJE] 0] §).O™ Part A= 524} 257115 <A
= Sl fAbelH, Part Bi= 524t 137)19F 24} 127115 it = ¢
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gt EiTholl 2 CIU HIE2t QIX|7 S AL Axte] Xto]
aMCI®} EAD Fj ko] wh2 147 2ol 41 9] CIU H&2] 3
Lol 2 CIU HIgat A, nsH4 K-MMSE =9 & Figure 1], QIA715 AL Ao 7|5 FAX| &} FAREA]
o o] Aukz v dpAE ko] whE 2ol Table 30 A|AI}3AH
aMCI2} EAD Zete] CIU v]&3} oI5, w834~ K-MMSE 84>
O] A Z1}HE Table 207 A|AI8FSIEE AaHE A H, aMCI 100
S} EAD % ek 1 T4 4] CIU uhet %), 1% %
34, K-MMSE %4=2] A2k B4 0 2 -0l517] gkgtth jg
‘;\‘, 60
g s0
Table 2. Result of the correlation among age, education, K-MMSE score and S 40
ratio of CIU by group 2 3
aMCl EAD 20
Age 249 178 '
Education 313 216 0 aMcl EAD
K-MMSE 107 191
ClU=Correct Information Unit; aMCl=amnestic mild cognitive impairment; EAD= Figure 1. Ratio of Correct Information Unit (CIU) by group.
early stage of Alzheimer's disease; K-MMSE = Korean version of Mini-Mental State aMCl=amnestic mild cognitive impairment; EAD =early stage of Alzheimer’s
Examination (Kang, 2006). disease.
Table 3. Results of ratio of CIU (%) and performances on neuropsychological test by group
Task aMClI EAD Group comparison
Attention
Forward Digit Span 5.40(1.28) 497(1.22) aMCl=EAD
Backward Digit Span 3.13(.90) 2.97(.99) aMCl=EAD
Naming
K-BNT 42.20(5.76) 32.30(12.05) aMCI>EAD
Memory
SVLT immediate recall 15.63 (4.00) 12.83(4.47) aMCI>EAD
SVLT delayed recall 4.10(1.52) 2.10(2.19) aMCl>EAD
Recognition score 1857 (2.22) 17.20(3.12) aMCl=EAD
Executive function
K-CWST
Word reading: number of correct responses 105.90(11.66) 97.33(26.00) aMCl=EAD
Word reading: time per item 091(27) 1.28(.86) aMCl<EAD
Color reading: number of correct responses 62.60(16.84) 51.13(23.76) aMCl>EAD
Color reading: time per item 1.97(.67) 2.35(1.10) aMCl=EAD
Interference score 1.05(.68) 1.24(.93) aMCl=EAD
K-COWAT
Semantics fluency 28.03(7.88) 19.87 (6.28) aMCl>EAD
Phonemics fluency 20.30(8.17) 13.53(7.88) aMCl>EAD
T™T
Part A: reaction time 79.07 (43.01) 135.33(87.82) aMCl<EAD
Part B: reaction time 286.30(88.79) 317.27(77.94) aMCl=EAD

Values are presented as mean (SD).

aMCl=amnestic mild cognitive impairment; EAD =early stage of Alzheimer's disease; CIU=Correct information unit; K-BNT=Karean version of Boston Naming Test (Kim &
Na, 1997); SVLT=Seoul Verbal Learning Test (Kang & Na, 2003); K-CWST=Korean version of Color Word Stroop Test (Lee, Kang, & Na 2000); K-COWAT =Korean version of
Controlled Oral Word Association Test (Kang, Chin, Na, Lee, & Park, 2000); TMT = Trail Making Test (Tombaugh, 2004).

554  http://www.e-csd.org https://doi.org/10.12963/csd.17418
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chek BA10] Ak Wilks®] Hrhs 499, 901852 00602 4
ol T2 CIU B &} Q1715 §ofat Aolr} Qs AC = 1}
Epde. 1A B0l 2] CIU Bl &-& aMCl 84} ko] EAD
Zto] vjgl] f-2lot| =2 A0 & UEsth(F=6.148, p=016).

ZITHoll I CIU B2t QIX|7 [ S AAL Zate| HaE

A WS A% aMCI2FEAD Fjeho] uh 1 A
o] CIu H]-% QIR7| AR ] HANE A Z3}HE Table 40|

A}, -4 aMCI AT CIU vl 7035

SAAIZLP7], o] 571, 712RAL 5 SVLT A8, A
W5 E K-COWATE Sfo] 404 2 54 2344 229}
© SAHLE FoRt A e Bylon, A7 5 K-

CWST®] Aj2917] 3% o Wk ARk 2 sk BA A0 2

Table 4. Result of partial correlation among the ratio of CIU and performances
on neuropsychological test by group

Pearson correlation coefficient

Task
aMCl EAD
Attention
Forward Digit Span 068 112
Backward Digit Span A1 A476%*
Naming
K-BNT 512** 406
Memory
SVLT immediate recall .066 400*
SVLT delayed recall 370% 439*
Recognition score 317 489
Frontal executive function
K-CWST
Word reading: number of correct responses 124 148
Word reading: time per item -.080 -.265
Color reading: number of correct responses 340 4777
Color reading: time per item -524%% -539**
Interference score -53/* -590**
K-COWAT
Semantics fluency 623** 550**
Phonemics fluency 4527 374
™T
Part A: reaction time -084 -289
Part B: reaction time -204 -044

ClU=Correct information unit; aMCl=amnestic mild cognitive impairment; EAD=
early stage of Alzheimer's disease; K-BNT =Korean version of Boston Naming Test
(Kim & Na, 1997); SVLT=Seoul Verbal Learning Test (Kang & Na, 2003); K-CWST=
Korean version of Color Word Stroop Test (Lee, Kang, & Na 2000); K-COWAT =Ko-
rean version of Controlled Oral Word Association Test (Kang, Chin, Na, Lee, & Park,
2000); TMT =Trail Making Test (Tombaugh, 2004).

*p<.05, **p<.01.
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