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Background: Confrontational naming test is useful in evaluating the language function. It re-
veals memory and cognitive processing dysfunctions in many neurologic diseases including
dementia. Although the Korean version of the Boston Naming Test (K-BNT) has been a popular
and useful test, it takes much time and effort in dementia patients of moderate to severe stage
of disease or in elderly individual with low educational level. So we developed the Korean Nam-
ing Test (KNT). Methods: KNT consists of relatively easy 40 items. Each item was familar mate-
rials around us and simplified figures with black thick line. Ninety two of probable Alzheimer's
patients received the Korean version of Mini-Mental State Examination (K-MMSE), the Korean
version of expanded Clinical Dementia Rating Scale (CDR), K-BNT and KNT. We tested relia-
bility and validity of KNT and also evaluated scores of the KNT along with CDR. Results: The
KNT correlated with K-BNT [0.75(p<0.01)], CDR [-0.49(p<0.01)], K-MMSE [0.55(p<0.01)]. The
internal consistency was 0.91 (Cronbach's alpha). The KNT score decreased as the disease
progressed. Conclusions: The KNT is a brief and good test for evaluating language function
of moderate to severe dementia patients with low educational level. Also it is sensitive to mild
stage of disease and has a excellent reliability and validity.
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MMSES$} A3 4= 055 (p<0.01), CDR3 A&A4E -0.49
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Fig. 1. Items of the Korean naming test (KNT).
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Table 1. Demographic characteristics and mean Korean version of Mini-Mental State Examination (K-MMSE), Korean version of the
Boston Naming Test (K-BNT), Korean version of the Boston Naming Test percentile (K-BNT %ile), Korean Naming Test (KNT), Digit
span forward (DF), Digit span backward (DB) scores stratified by Korean version of expanded Clinical Dementia Rating Scale (CDR)
level. Scores are represented as mean+SD

n (MF) Normal CDRO0.5 CDR 1 CDR 2 CDR3 Total of AD
11 (0/11) 20 (4/16) 35 (12/23) 31(6/25) 6 (2/4) 92 (24/68)
Age (years) 69.4+40(64-76) 71.8+51(62-80) 74.0+7.1(57-85) 77.6+7.3(64-90) 81.8+4.4(75-88) 752+7.1(57-90)

Education (years) 72+28
K-MMSE (outof 30) 28.4+1.7

3-12) 6.7+£4.2(0-16) 4.3+4.4(0-15) 5.7+5.3(0-16
25-30 225+3.3(16-28) 15.7+£3.3(10-26) 12.4+2.6(8-19

( ( ( ( (
( ( (0-16)  53+59(0-16)  5.4=48(0-16)
) ( ( (8-19) 107+38(5-17)  15.7£50(5-28)
) 345+84(2356) 240+84(6-41) 187+59(7-30)  10.3=4.4( (6-56)
47-99) 4024327 (1-89) 14.3%£220(0-75) 64+11.0(0-43)  02+04(0-1)  16.424.9(0-89)
) ( ( (5-32) ( (5-34)
(4- (- ( (3- (-
(2 - ( (0 (0-

o~~~ o~ o —

K-BNT (outof 60)  47.2+5.2 (40-55 5-17)  23.6+10.8
K-BNT (%lle) 75.8+18.4
KNT (out of 40) 352+25(31-39)  281+4.2(19-34) 202+7.2(5-33) 185+75(532) 135+6.7(6-22)  20.9+7.8(5-34

DF 48+06
DB 2.8+0.6

6) 3.9+1.0
4) 1.3+13

5) 37+08
4) 05+1.0

4) 40+09
2) 13413

6)

4)

5-3
2-5) 33+05
0-3) 03+08

Normal control n=11, AD n=92.

Table 2. Spearman correlations for age, educational level, Korean version of expanded Clinical Dementia Rating Scale (CDR), Korean
version of Mini-Mental State Examination (K-MMSE), Korean version of the Boston Naming Test (K-BNT), Korean version of the Boston
Naming Test percentile (K-BNT %ile), Korean Naming Test (KNT) score

Age Education CDR K-MMSE K-BNT K-BNT (%ile)
Education -0.14
CDR 0.40' -0.08
K-MMSE 0.30' 0.22¢ 0.75'
K-BNT -0.32 0.23* 0.66' 0.64'
K-BNT (%ile) 0.00 0.18 0.54' 0.44' 0.75'
KNT -0.26* 0.37' 0.49' 0.55' 0.75' 051"

n=92 *p<0.05, 'p<0.01.

PAFE 063 (p<0.01), CDRF} ABAFE -054 (p<0.01) E AFE Flolv A AL A, SFE JAY AR g2
B} okt K-BNT+ L‘rOli} $HA 7} -0.32 (p<0.01) FogEE Th RS W ARAE Fgold gl Asdle
2 EYI KNTE 383 AaAFE 037 (p<00DE 234tk 7bh dAME A, Al o, 2EAE AU A 522 &
WA YA E Cronbach’s alphat 091E A E7E v =Tk s 27 wokth 7] Fele AR AA LRE WS A

CDR Fwol W& KNT T8 o3 Aol BAe(F= F7h AL gkt AY A FES AR A At 98%
1142, p<0.0001), AHF-H%<S 53l CDR = 7+ Aols 27 oA Fue WAL ALY ofFE TS 2R 2%90M A
H ZA3} CDR 059 CDR 1, CDR 13} CDR 3 AloldlE f-<)8 S WY tHTable 3). UEAHSAEA A3} KNTE Holo}, 8

o] 7 ‘0;1%1‘4 p<0.05), CDR 13} CDR 2, CDR 29} CDR 3 Ho] GRS ko), Y] GRS A GUTH Table 4).
Atolell & o] gk Zko] 7k g11th CDR 13 CDR 29 Afel7} Al
d Z#ﬁ’iﬁk o] AlFEE A Aul7} Z1s ot wet 3]

Yol #astitiTable 3). 7heh 3%, A&, AHA, 94 LA~

o AAUAME SEle 57 Bken, Aujeate] glojA

T T HS Ak CDR 3¢ 7l wol 5ol KNT®] F4& CDRO] FoRel weth 3 Ak HobA A
T 52 U F Wkl FE AE AR A, sl o] Ard mE QAN E 2 sk, A =9 et
), 3, AL A Selslt 53] A&, AL AL A =3t A iz CDR 059 dzxstolvy fhajre] Adu]
the] 52 CDR 3¢1 9= thiie] $aso] Wik 44l Aol= ASAIT, szt vole] Apol= UL KNTE 35
M= 2 gy CDR 05914 3 58 o] HolA|= 'aioi ol o]zt glo} 27] Avje] Ade] 83 A% A
< 92, 3l 25 5ol Ak $AE i ds 94 5 27194 K-BNTET T2 QIAIZALS] AdaA vt =of %
A3 e oA Eahe 497 gtk AF et 279 TﬁEﬂ 7] g8l 1 Aoz e o), 58, Aol oj5Eet
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Table 3. Mean scores of Korean Naming Test (KNT) subscales stratified by Korean version of expanded Clinical Dementia Rating

Scale (CDR) level

Normal CDR0.5 CDR 2 CDR 3 Total of AD
I RRE 1.0+0.0 1.0+0.0 0.83+0.38 0.58+0.50 0.67+0.52 0.77+0.42
5 1.0+0.0 0.95+0.22 0.77+0.43 0.77+0.42 0.67+0.52 0.80+0.40
Qo] 1.0+0.0 0.85+0.37 0.57+0.50 0.54+0.51 0.33+0.52 0.61+0.49
| 0.82+0.40 0.20£0.41 0.17+0.39 0.03£0.18 0.17+£0.41 0.13+0.34
= 0.54+0.52 0.35+0.49 0.20+0.41 0.10+0.30 0.17+0.41 0.20+0.40
Holg 1.0+0.0 0.95+0.22 0.89+0.32 0.81£0.40 0.67+0.52 0.86+0.35
oFut 1.0£0.0 0.95+0.22 0.80+0.41 0.87+0.34 0.67+0.52 0.85+0.36
e 1.0+0.0 0.90+0.31 0.60+0.50 0.71+0.46 0.33+0.52 0.68+0.47
A= 0.64+0.50 0.25+0.44 0.06+0.24 0.06£0.25 0.0+0.0 0.10+0.30
A& 1.0+0.0 1.0+0.0 0.89+0.32 0.93+0.25 1.0+0.0 0.93+0.25
oz 1.0+0.0 0.85+0.37 0.49+0.51 0.48+0.51 0.0+0.0 0.53+0.50
A= 1.0+0.0 0.90+0.31 0.66+0.48 0.71£0.46 0.67£0.52 0.73+0.45
Hl 0.91+0.30 0.45+0.51 0.43+0.50 0.42+0.50 0.17+£0.41 0.41+0.49
A2 1.0+0.0 0.95+0.22 0.86+0.35 0.64+0.49 0.67+0.52 0.79+0.41
=17 0.91£0.30 0.70+0.47 0.29+0.46 0.10+0.30 0.17£0.41 0.30+0.46
3] grolH] 1.0+0.0 0.95+0.22 0.69+0.47 0.58+0.50 0.67+0.52 0.71+0.46
w3 1.0+0.0 0.40+0.50 0.23+0.43 0.29+0.46 0.33+0.52 0.29+0.46
B 1.0+0.0 1.0+0.0 0.97+0.17 0.97+0.18 1.0+0.0 0.98+0.15
il 0.91+0.30 0.90+0.31 0.89+0.32 0.84+0.37 0.83+0.41 0.87+0.34
A 0.91+0.30 0.75+0.44 0.43+0.50 0.29+0.46 0.17+0.41 0.43+0.50
7 2} 0.27£0.47 0.10+0.31 0.06+0.23 0.16+0.37 0.17+0.41 0.11+0.31
AA 1.0+0.0 1.0+0.0 0.97+0.17 0.93+0.25 1.0+0.0 0.97+0.18
LA 5 1.0£0.0 0.80+0.41 0.54+0.50 0.42+0.50 0.50+0.55 0.55+0.50
& 1.0+0.0 0.75+0.44 0.63+0.49 0.26+0.44 0.33+0.52 0.51+0.50
35 0.45+0.52 0.01£0.31 0.09+0.28 0.10+0.30 0.0+0.0 0.09+0.28
92 1.0+0.0 0.75+0.44 0.54+0.50 0.48+0.51 0.50+0.55 0.56+0.50
A=l 1.0+0.0 1.0+0.0 0.89+0.32 0.90+0.30 0.83+£0.41 0.91+0.28
sjuke}r) 1.0£0.0 0.60+0.50 0.57+0.50 0.29+0.46 0.17+0.41 0.46+0.50
dqs 0.27+0.47 0.05+0.22 0.03+0.17 0.0+0.0 0.0+0.0 0.02+0.15
) 7} 1.0+0.0 1.0+0.0 0.77+0.43 0.71£0.46 0.50+0.55 0.78+0.41
2] 1.0£0.0 0.85+0.37 0.49+0.51 0.52+0.51 0.33+0.52 0.56+0.50
7= 1.0+0.0 0.85+0.37 0.46+0.50 0.45+0.51 0.17+0.41 0.52+0.50
AR 0.0+0.0 0.0+0.0 0.06+0.23 0.06£0.25 0.17+£0.41 0.05+0.23
==l 1.0+0.0 1.0+0.0 0.80+0.41 0.52+0.51 0.50+0.55 0.73+0.45
| 0.91£0.30 0.60+0.50 0.14+0.35 0.13+0.34 0.0+0.0 0.23+0.42
A& 0.91£0.30 0.70+0.47 0.51£0.51 0.23+0.42 0.33+0.52 0.45+0.50
AA 0.64+0.50 0.15+0.37 0.09+0.28 0.03+0.18 0.17+0.41 0.09+0.28
A}t 1.0+0.0 0.60+0.50 0.57+0.50 0.45+0.51 0.33+0.52 0.52+0.50
Vak 0.91+0.30 0.80£0.41 0.43+0.50 0.35+0.49 0.17+£0.41 0.47+0.50
EAo] 1.0+0.0 0.90+0.31 0.57+0.50 0.35+0.49 0.33+0.52 0.55+0.50

Scores are represented as mean£SD. Normal control n=11, AD patient n=92.

Table 4. Multiple regression of Korean Naming Test (KNT)

B SD beta t o
(Constant) 35.928 8.329 4314 .000
Age -.235 109 -214 -2.163 .033
Sex -977 1.784 -.056 -548 585
Education 558 168 342 3.330 001
R2=0.17 F=6.231, p=0.001.
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Fig. 2. The proposal algorithm of naming error.
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& AL A v RAololA L F/E Hel AT, Al & om AAAL] LF7E A s THEAE JAT ol T
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