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Estimating the Validity of the Korean Version of
Expanded Clinical Dementia Rating (CDR) Scale
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Background : The Clinical Dementia Rating (CDR) scale is broadly accepted by clinicians as a staging measure for
dementia. The aim of this study was to test inter-rater reliability and concurrent validity of the Korean version of the
CDR. Methods : Participants included 34 persons without dementia and 41 patients with Alzheimer’s disease, and 37
patients with vascular dementia. The participants and their informed collateral sources were interviewed by arater using
a semistructured clinical interview. To obtain concurrent validity, all the participants received K-MMSE, K-SKT
(Syndrom Kurz Test), and a 15-items abbreviated K-BNT on the same day. We also tested inter-rater reliability among
four raters using a videotape design. Results : Agreements of the overall CDR ratings (x, 0.86-1.0) and Sum of Boxes
of CDR (CDR-SB) (y, 0.89-1.0) by the four raters were high. Both global CDR and CDR-SB correlated significantly
with K-MMSE, K-SKT and the abbreviated K-BNT. The Orientation and Memory box score correlated significantly
with orientation and memory scores of K-MMSE. Conclusions : The Korean version of CDR appears to be a reliable
and valid tool as a staging measure for Korean dementia patients.
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Table 1. Kappa values measuring the inter-rater agreement on six boxes and global Clinical Dementia Rating (CDR) scores, and
Spearnan correlation coefficients on Sum of Boxes of CDR (CDR-SB).

1vs2 1vs. 3 lvs. 4 2vs. 3 2vs. 4 3vs. 4

Memory 0.87 0.90 0.96 0.95 0.91 0.95
Orientation 0.92 0.96 0.96 0.96 0.96 1
Judgement and Problem-solving 0.86 0.88 0.94 0.97 0.95 0.95
Community Affairs 0.89 0.93 0.96 0.90 0.92 0.97
Home and Hobbies 0.90 0.92 0.96 0.90 0.88 0.89
Personal Care 0.92 1 1 0.92 0.92 1
Globa CDR 0.90 0.90 0.94 0.92 0.95 0.96
CDR-SB 0.89 0.97 1.0 0.91 0.89 0.97

1, 2, 3, and 4 represent examiner 1 (Lee), examiner 2 (Jeong), examiner 3 (Hahm) and examiner 4 (Choai), respectively.
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Table 2. Means and standard deviations (SD) of Sum of Boxes of Clinical Dementia Rating (CDR-SB), K-MMSE, K-SKT and 15-
items abbreviated K-BNT for each CDR group

CDR-SB K-MMSE K-SKT

0 0000 Ooob 00obo CecbRO O0OO OO OOoo
0 Kappa 00O 0.86—1.000 OO O0O0O. 00 OO
0 0Ood CorRO OOOO OOOO0O OO0 bOoOoOoo

abbreviated K-BNT

Mean+SD (range) Mean+SD (range) Mean+SD (range) Mean+SD (range)
CDRO 0.07+0.2 (0-0.5) 27.8+1.3 (26-30) 1.7+1.3 (0-4) 10.5+2.1 (6-14)
(N=23) (N=23) (N=23) (N=19) (N=21)
CDR 0.5 2.0+1.1 (0.5-4) 23.7+3.2 (18-28) 7.2+4.2 (1-15) 9.6+3.0 (5-15)
(N=27) (N=27) (N=27) (N=25) (N=27)
AD 3.2+0.8 (2.5-4) 21.0+3.0 (18-26) 10.0+1.7 (8-12) 9.0+2.2 (7-13)
(N=6) (N=6) (N=6) (N=6) (N=6)
VaD 2.44+0.9 (1-4) 24.4+3.1 (19-28) 8.1+4.3 (3-15) 10.6+2.8 (6-14)
(N=10) (N=10) (N=10) (N=10) (N=10)
CDR 1 6.0+1.2 (4.5-9) 18.5+3.1 (14-25) 14.7+5.6 (5-24) 7.5+3.0 (2-13)
(N=21) (N=21) (N=21) (N=15) (N=20)
AD 6.0+1.3 (4.5-9) 17.9+2.7 (14-24) 15.0+6.3 (5-24) 7.9+2.8 (2-11)
(N=10) (N=10) (N=10) (N=9) (N=9)
VaD 6.0+1.1 (4.5-7.5) 19.1+3.4 (15-25) 14.2+4.8 (8-20) 7.1+3.2 (2-13)
(N=11) (N=11) (N=11) (N=6) (N=11)
CDR 2 11.5+1.8 (9-14) 13.444.5 (5-23) 21.2+3.9 (15-26) 4.3+3.1 (0-11)
(N=16) (N=16) (N=16) (N=9) (N=14)
AD 11.3+1.8 (9-13) 13.245.2 (5-23) 20.4+4.2 (15-26) 5.4+2.8 (2-11)
(N=10) (N=10) (N=10) (N=7) (N=9)
VabD 11.942.0(9.5-14) 13.7+3.4 (10-20) 24.0+0.0 (24-24) 2.242.8(0-7)
(N=6) (N=6) (N=6) (N=2) (N=5)
CDR 3 16.9+1.9 (14-21) 6.7+2.7 (2-11) 27 1.6+1.2 (0-4)
(N=10) (N=10) (N=10) (N=1) (N=10)
AD 17.5+1.9 (16-21) 5.7+2.7 (2-9) 27 1.7+1.2 (1-4)
(N=6) (N=6) (N=6) (N=1) (N=6)
VaD 16.0+1.6 (14-18) 8.3+2.1 (6-11) NA 1.5+1.3 (0-3)
(N=4) (N=4) (N=4) (N=4)
CDR 4 23.8+0.8 (23-25) 1.0+1.0 (0-2) NA 0.4+£0.9 (0-2)
(N=5) (N=5) (N=5) (N=5)
AD 23.8+1.0 (23-25) 1.0( 1.2 (0-2) NA 0.5+1.0 (0-2)
(N=4) (N=4) (N=4) (N=4)
VaD 24 1 NA 0
(N=1) (N=1) (N=1) (N=1)
CDR 5 29.4+1.0 (27-30) 00 (0) NA 0£0 (0)
(N=10) (N=10) (N=10) (N=10)
AD 29.2+1.3 (27-30) 0.0+£0.0 (0-0) NA 0.0£0.0 (0-0)
(N=5) (N=5) (N=5) (N=5)
VaD 29.6+0.5 (29-30) 0.0£0.0 (0-0) NA 0.0+0.0 (0-0)
(N=5) (N=5) (N=5) (N=5)

AD: Alzheimer's disease, VaD: vascular dementia, K-MMSE: Korean version of Mini-Mental State Examination, K-SKT: Korean

version of Syndrom Kurz Test, K-BNT: Korean-Boston Naming Test NA: Not applicable
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Table 3. Correlation of Memory box score, Orientation box score, Clinical Dementia Rating (CDR) scale global score and Sum of
Boxes of CDR (CDR-SB) with targeted and general measures of cognitive function in total study persons (N=112), non-demented

000 Expanded Clinical Dementia Rating (CDR) OO0 OOO

persons plus patients with AD (N=75) and non-demented persons plus patients with VaD (N=71)

Memory

Orientation

CDR-SB

Total 112 subjects
(non-demented and AD persons, N=75 / non-demented and VaD, N=71)

CDR score

Targeted measures

No. of words learned (K-MM SE) -0.68
(-0.72/-0.52)
No. of words recalled (K-MMSE) -0.65
(-0.77/-0.54)
Ten MMSE orientation items -0.92
(-0.9/-0.91)
General measures
K-MMSE -0.93
(-0.94/-0.89)
K-SKT 0.85
(0.86/0.76)
15-item abbreviated K-BNT -0.78
(-0.76/-0.68)

-0.71
(-0.75/-0.56)
-0.61
(-0.72/-0.50)
-0.96
(-0.95/-0.94)

-0.94
(-0.93/-0.87)
0.81
(0.84/0.63)
-0.79
(-0.76/-0.70)

-0.70
(-0.74/-0.52)
-0.61
(-0.74/-0.53)
-0.94
(-0.93/-0.91)

-0.95
(-0.94/-0.89)
0.90
(0.89/0.81)
-0.80
(-0.77/-0.67)

-0.70
(-0.74/-0.52)
-0.60
(-0.74/-0.53)
-0.93
(-0.92/-0.90)

-0.94
(-0.94/-0.90)
0.86
(0.85/0.76)
-0.80
(-0.77/-0.69)

All spearman correlation coefficients of the table are significant (p<0.001).

AD: Alzheimer's disease, VaD: vascular dementia, K-MMSE: Korean version of Mini-Mental State Examination, K-SKT: Korean

version of Syndrom Kurz Test, K-BNT: Korean-Boston Naming Test

Table 4. Factor loadings from a principal components analysis of the six areas of the Clinical Dementia Rating Scale

Total subjects Non-demented & AD Non-demented & VaD
(N=112) (N=75) (N=71)
Factor 1 Factor 1 Factor 1
Factor loadings
Memory 0.979 0.978 0.985
Orientation 0.969 0.973 0.975
Judgement and Problem-solving 0.975 0.982 0.971
Home and Hobbies 0.985 0.984 0.989
Community Affairs 0.988 0.992 0.985
Personal Care 0.960 0.961 0.970
Eigenvalue 5.72 5.74 5.75

Variance explained 95%

96% 96%

AD: Alzheimer’sdisease, VaD: vascular dementia
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