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A Comparison of the Performances on the MMSE, HDS-R, and MoCA
According to the CDR Sum of Boxes in Amnestic Mild Cognitive
Impairment and Vascular Mild Cognitive Impairment

Bohye Kim*, Yeonwook Kang, Ph.D.*'

Department of Psychology*, Hallym University, Chuncheon; Department of Neurology®, Hallym University Sacred
Heart Hospital, Chuncheon, Korea

Background: O'Bryant et al. (2008) argued that the CDR Sum of Boxes (CDR-SB) can be used to distin-
guish MCI from very early dementia in patients with CDR-GS of 0.5. They reported that the optimal CDR-
SB cut-off score was 2.5. The present study was conducted to examine whether the subgroups classified
with CDR-SB scores showed the corresponding group differences on the cognitive tests. Methods: The
subjects were 45 amnestic multi-domain MCI (amMCI) and 53 vascular MCI (VaMCl) with CDR-GS of
0.5. Each patient group was classified into “mild (0.5-2.0)" and “severe (2.5-4.0)" subgroups based on the
CDR-SB. As the result, 4 groups were formed such as mild amMCI (n=23), severe amMClI (n=22), mild
VaMCl (n=29), and severe VaMCI (n=24). The subjects were given the MMSE, HDS-R, and MoCA.
The MANCOVA was conducted separately for each test with a Bonferroni correction for multiple compari-
sons. Results: Severe groups of both amMCl and VaMCI showed significantly lower performances than
two mild groups in MMSE, HDS-R, and MoCA. It was found that “serial 100-7" was a good item to dis-
criminate between the mild and severe groups in both amMCl and VaMCI. Items measuring “orientation”
or “naming” showed significant subgroup differences in the amMClI, whereas items related to “memory,”
“visuospatial construction,” or “frontal/executive function” showed significant subgroup differences in the
VaMClI. Conclusions: These results showed that there were significant differences in cognitive functions
between the two subgroups with CDR-GS of 0.5. The results about the items discriminating between
subgroups in amMCl and VaMCl were consistent with the previous findings about the progression of
cognitive impairments in AD and VaD. Therefore, these results support the use of CDR-SB as a guideline
for distinguishing MCI from early dementia.

Key Words: Mild cognitive impairment (MCI), Dementia, Clinical Dementia Rating Global Score (CDR-GS), Clinical
Dementia Rating Sum of Boxes (CDR-SB), Mini-Mental State Examination (MMSE), Revised Hasegawa’s De-
mentia Scale (HDS-R), Montreal Cognitive Assessment (MoCA)
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Table 1. Demographic characteristics of the subjects

Mild amMCP (n=23) MildVaMCPP (n=29)  Severe amMCI° (n=22) Severe VaMCl (n=24) F Post-hoc (Tukey)
Age 66.96 (8.56) 66.52 (10.48) 7564 (4.53) 7038(7.78) 6.23" a=b>c=d
Sex (M/F) 11/12 15/4 9/13 11/13 ¥'=061 ns
Education (year) 10.52 (4.37) 9.17 (4.06) 7.08 (5.60) 8.72(4.76) 223 ns

*p<005,"p<001,**p<0001.

Mild amMCl, Mild amnestic Mild Cognitive Impairment; Mild VaMCl, Mild Vascular Mild Cognitive Impairment; Severe amMCl, Severe amnestic Mild Cognitive Impairment; Se-

vere VaM(l, Severe Vascular Mild Cognitive Impairment.
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Table 2. Group differences in the K-MMSE, K-HDS-R, & K-MoCA

Severe amMCIc (n=22) Severe VaMCl® (n=24) F

Post-hoc (Bonferroni)

Test Mild amMCIF (n=23)  MildVaMCI° (n=29)
K-MMSE: Total (30) 27.13(1.89) 27.28(1.89)
Time orientation (5) 4.78(042) 459(0.83)
Place orientation (5) 5.00 (0.00) 4.79(0.49)
Registration (3) 3.00(0.00) 3.07(037)
Serial 7s (5) 430(097) 4.10(1.15)
Recall (3) 1.52(1.04) 221(137)
Language (8) 7.57(0.59) 7.55(1.35)
Copy design (1) 096 (0.21) 097(0.19
K-HDS-R: Total (30) 24.04 (2.88) 24.90 (2.74)
Age (1) 1.00 (0.00) 1.00 (0.00)
Orientation in time (4) 3.74(0.54) 362(0.82)
Orientation in place (2) 2.00 (0.00) 2.00 (0.00)
Repeating 3 words (3) 3.00 (0.00) 3.00 (0.00)
Serial subtractions of 7s (2) 1.83(0.39) 1.79(041)
Digits backward (2) 1.17(0.65) 145(0.57)
Recalling 3 words (6) 3.52(1.93) 4.55(1.30)
Recalling 5 objects (5) 439 (0.66) 445 (0.69)
Generating vegetables (5) 3.22(202) 3.03(1.90)
K-MoCA: Total (30) 2178 (3.75) 2266 (349)
Alternating trail making (1) 0.91(0.29) 0.86 (0.35)
Cube (1) 0.65 (0.49) 0.66(0.48)
Clock (3) 2.74(0.54) 2.72(0.53)
Naming (3) 2.83(0.58) 2.86(0.35)
Forward digit span (1) 0.74 (045) 0.79(041)
Backward digit span (1) 0.78 (0.42) 0.76 (0.44)
Vigilance (1) 096 (0.21) 097(0.19)
Serial 7s (3) 2.52(0.73) 2.72(046)
Sentence repetition (2) 1.74(045) 1.72(046)
Verbal fluency (1) 0.70 (0.56) 0.76 (044)
Abstraction (2) 061(0.72) 093(0.70)
Delayed recall (5) 091(131) 134(157)
Orientation (6) 5.78(042) 5.55(0.87)

2291 281) 23.71 (3.06) 1662 b=a>d=c
377 (097) 413(1.12) 532%  a=b>c
a=b=d,d=c
450 (0.60) 471(0.55) 276" a>ca=b=db=d=c
2.86(0.35) 296 (0.20) 1.52 ns
3.14(155) 2.88(1.19) 711 a=b>c=d
0.73(0.94) 121(1.18) 678"  b>d=cb=aa=d=c
7.14(0.83) 7.17(092) 0.78 ns
0.77 (043) 067 (048) 344* b>da=b=ca=c=d
19.23 (3.64) 19.46(3.89) 1666™*  b=a>d=c
095(021) 1.00 (0.00) 1.08 ns
2.82(1.01) 3.12(1.12) 431 a=b>c
a=b=d d=c
2.00(0.00) 1.96 (0.20) 1.01 ns
2.86(0.35) 296 (0.20) 142 ns
1.32(0.65) 133(057) 648" a=b>d=c
1.05(0.72) 0.92(0.93) 279* b>db=a=ca=c=d
245(1.99) 267 (2.24) 603  b=ab>d=ca=d=c
405 (065) 4.17(0.70) 0.54 ns
1.73(2.05) 1.33(1.69) 502 a=b=ca=b>d c=d
15.82(4.16) 16.13 (4.26) 1596  b=a>d=c
0.50(0.51) 046 (0.51) 5.56™* a>c=d,b>d
a=bb=c
041 (0.50) 0.21(042) 4.16™ b=a=c¢b=a>d,c=d
223(081) 225(0.79) 3.16 ns
223(087) 2.50 (0.66) 432"  b=a>cb=a=d,d=c
036 (0.49) 042 (0.50) 677" b=a>d=c
0.64 (0.49) 0.63(049) 0.53 ns
091(0.29) 0.63(0.50) 6.19™ b=a=c>d
2.05(0.95) 196 (0.75) 5.58™* b=a>c=d
145(0.51) 1.33(048) 298" a>ca=b>db=cc=d
045(0.51) 0.25(0.44) 531  b=a=cb=a>d c=d
0.18 (0.40) 0.38(0.65) 449" bp=ab>d=ca=d=c
0.05 (0.21) 0.21(0.51) 450" b=ab>d=ca=d=c
441(101) 492(1.21) 800" a=b>ca>db=dd=c

*p<005,*p< 001, **p<0001.

K-MMSE, Korean-Mini Mental State Examination; K-HDS-R, Korean version of Revised Hasegawa'’s Dementia Scale; K-MoCA, Korean-Montreal Cognitive Assessment; Mild am-
MCI, Mild amnestic Mild Cognitive Impairment; Mild VaMCl, Mild Vascular Mild Cognitive Impairment; Severe amMCl, Severe amnestic Mild Cognitive Impairment; Severe

VaM(dl, Severe Vascular Mild Cognitive Impairment.

MMSE [Fs 59= 1662, p<0.001], KHDS-R [Es o = 1666, p<0.001), K-Mo-
CA [Fa.09=1596, p<0.001], Al AR F7o] Fom[siA 2 2o &
ol %)@ 31, mild amMCI2} mild VaMCI 7F2] Z=x}0] 9} severe
amMCI&} severe VaMCI 712 A4=2}o | = HEAE] Z] 99 THTable 2).
2 ApE R e 71 o) A1) Atz s A
KMMSE A7AF 5]t 45k 7 4340|2545k 23 il
Trace S AHE-SF2 T[V=0.53, Foi.267=2.74, p<0.001], Wilks' Lamb-
daE AFE81S Tj[A=0.53, Foi250=2.92, p<0.001], Hotelling’s Trace
S AHESFAE T[T=0.76, Fai25n =301, p= <0.001] Z12] 3L Roy’s Larg-
est RootE A58 Wj[0=0.58, Fis9=7.38, p<0.001] 5 et 7+

Aol frolat A0 2 ekt AT A% Ak lef5 St ol
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Cl Retoll Al B WA R R] Lot AR "2} Ao
of Qo] A1= mild amMCIQ} severe amMCI 7F2] §-0]8t 2fo]7} WA
H19)51 VaMCl 5 kS mild amMCIS} 25 42 & Uehjglo.

9% 7+ o] ekl graleh “10004 741w b el A
amMCI2} VaMCI 225 mild F =T} severe Fho] -5-2)81A] A8k
5 epiet £ 710081 T 71 921 e el
mild VaMCI2} severe VaMCI = 2 ¢ke] 4=8) Z}o|7} HEAE|Q 01}
mild amMCI®} severe amMCI2] o] &= TH2HE|X] 9FQFA1 E5] mild
amMCI= 7 GAF B0l A severe VaMCI2} 8 2}o] S LERAA]
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KHDS R A5 thet Wi 712) 20jo] & 2413t 2,
Pillai’s Trace 5 AF8-51%-2 T[V'=0.60, For 261 =242, p<0.001], Wilks’
Lambdag A}-8-8193 Tj[A =047, For29=2.73, p<0.001], Hotelling’s
Trace S AF8-819-2 W= 0.99, Firo5=3.07, p= <0.001] Z12] L Roy’s
Largest Root& AF-8-51518 (0= 0.83, Fo.s7=8.04, p<0.001] 25 7
S b o]} §-0J8F 210 2 Lpehidth KMMSESH 25| A7
A3 7|52 Alelskal AR HE-S B4 KHDS R 4
BAFES) a2 A, ol oAl e 9 8 7ot )
oA AR Ao 17} HIEIA] QLU KMMSE 2o} ) 47} 2
o= “100014] 7 W L7 ol A= K- MMSES] 249} 22 mild
A Hitt severe FTko] =8 k0]7amMCIQ} VaMCI B0l A 2
wjolck E3F KMMSESH 2] 21741} ke 7]elal A 4
Q1" Gexf AT whek 997" W A o Zeh7I oA mild
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