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Quantitative and Qualitative Analyses of Clock Drawings in
Patients with Alzheimer’s Disease and Amnestic Mild Cognitive

Seon-Young Ryu, M.D., Sang-Bong Lee, M.D., Tae-Woo Kim, M.D.,
In-Uk Song, M.D.*, Eun-Young Oh, M.S., Hye-Yeoung Choi, B.A.'

Department of Neurology, Daejeon St. Mary’s Hospital, The Catholic University of Korea, Dagjeon;
Department of Neurology*, Incheon St. Mary’s Hospital, The Catholic University of Korea, Incheon;
Clinical Psychology', Graduate School, Chungnam National University, Daejeon, Korea

Background: The Clock Drawing Test (CDT) has been widely used as the neuropsychologi-
cal instrument to assess the cognitive function in patients with dementia. Amnestic mild cogni-
tive impairment (aMCI) among the subtypes of MCI has a high risk of progression to Alzheimer’s
disease (AD). To date, there have been few studies examining the CDT in MCI, in particular
compared with AD. The purpose of this study was to compare the performance of CDT in pati-
ents with AD and aMCI. Methods: Thirty-four patients with AD and 35 patients with aMCI were
participated in this study. The score of CDT was analyzed by three different methods (modified
Shulman, Rouleau, and Freedman) and qualitative analyses of CDT were also performed. Re-
sults: The results of CDT showed significantly lower performances in the AD group than in the
aMCI group according to the three different scoring methods. Qualitative analyses revealed
that the ‘conceptual deficit’ error was useful in differentiating between the AD and aMCI groups
(p<0.001). Conclusions: The patients with AD had significantly lower performances in CDT than
that of the aMCI group. These results suggest that the quantatitive and qualitative analysis of
the CDT can help differentiate the patients with AD from the patients with aMCl.

Key Words: Clock drawing test, Alzheimer's disease, Amnestic mild cognitive impairment
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Table 1. Qualitative error analysis

ltems

A Stimulus-bound response: e.g., hands set for 10 to 11 instead
of 10 after 11

Conceptual deficit: misrepresentations of clock itself or time

Perseveration of hands or numbers

Spatial and/or planning deficits: deficit in the layout of num-
bers on the clock (D-H)

Neglect of left hemispace

Planning deficit: gaps before the 12, 3, 6, or 9

Nonspecific spatial error

Numbers written on the outside of the clock

Numbers written counterclockwise

Size of the clock: small (<3.81 cm) or large (>12.7 cm)

Graphic difficulties

O
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Table 2. Demographic characteristics and cognitive test results
of participants

aMCl (n=35) AD (n=34) tor chi p

Age (yr) 715+64  736+69  -1311  0.194
Education (yr) 6.5+4.2 47+48 1647  0.104
Sex (M/F) 12/23 8/26 0969  0.428
K-MMSE 239+30  167+40 8453 <0.001*
CDR 05+0.0 10404  -6.707 <0.001*
GDS 30400  4.15+036 -18.605 <0.001*
K-IADL 020+018 084+057 -6.268 <0.001*
Barthel ADL Index  19.91+028 19.76+078 1052  0.299
s-sDQ 6.87+435 16.36+574 -7.486 <0.001*
HIS 165+162 176+172 -0287 0775

*p<0.05. aMClI, amnestic mild cognitive impairment; AD, Alzheimer's
disease; K-MMSE, Korean version of Mini-Mental State Examination;
CDR, Clinical Dementia Rating; GDS, Global Deterioration Scale; K-
IADL, Korean version of Instrumental Activities of Daily Living; S-SDQ,
Short form of Samsung Dementia Questionnaire; HIS, Hachinski Ische-
mia Scale.
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Table 3. Overall clock drawing test (CDT) scores of the two
groups

aMCl (n=35) AD (n=34) t p
Shulman (modified)’  2.0+1.0 32+12 4447  <0.001*
Rouleau 8.3+20 55+27 4849  <0.001*
Freedman 12.8+3.0 85+4.2 4.829 <0.001*
Qualitative errors () ~ 1.0£0.9 21+14 -4.027  <0.001*

*p<0.05; Higher scores indicate poorer performance.
aMCI, amnestic mild cognitive impairment; AD, Alzheimer’s disease.

Z¥7Yo] CDT A= A= Thof f-olgh AiA
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Zd Hk-S-(stimulus—bound response) 49, 11.8%), H<
(peseveration) (478, 11.8%), ‘A|A| HHiRigkoz Sz} 7]
(numbers written counterclockwise) (4%, 11.8%)2] <0121
ok aMCIZOIAE 31 &5 (179, 48.6%)7F 7F¢ &8 25
ol Ylg AF (14, 20.0%), A=-44t vhs (3%,
8.6%), A% 95 (39, 8.6%), AAL 271 (3%, 8.6%)<] &
o|%{tHFig. 1). CDT &5 /% % ADZ¥ aMCIolA 7Hd
2% eFe T A 2 Aol 7k £-93ek(p<0.00D) (Fig. 1), ?F
W ORE | OCAA HiRRe R ek A7) 7)) ol
(graphic difficulties) 7= F Ad 1F Zo]7t F-oJ5kA]=
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B Ao A= AD S MCI9] oFF FollA aMCl-&
o g AlA 12]7] AAR Al 7FA] A (modified Shul—
man [18], Rouleau [19], Freedman [20]) ¥ CDT9] 5%
ol tiste] vlwskeich. ADw2 v CDR 47t 1.0+0.4
(CDR 0.5, n=9; CDR 1, n=22; CDR 2, n=3)°]1. GDS =
4.15+0.36 (GDS 4, n=29; GDS 5, n=5)2.& F5% ¢ o]

R - 0l - 2k 9 39

P<0.001
p

60 - = aMCI (n=35)
= AD (n=34)

Percentage of participants

A B C D E F G H I J
Error types

Fig. 1. Percentage of amnestic mild cognitive impairment (aMCl)
(n=35) and Alzheimer’s disease (AD) (n=34) patients making dif-
ferent kinds of qualitative errors. The horizontal scale (A-J) repre-
sents error types: A=stimulus-bound response; B=conceptual de-
ficits; C=perseveration; D=neglect of hemispace; E=planning de-
ficit; F=nonspecific spatial error; G=numbers written on the out-
side of the clock; H=numbers written counterclockwise; I=size of
the clock; J=graphic difficulties. Among error types, AD had sig-
nificantly higher frequency of conceptual deficits than aMCl (p<
0.001). Statistical significance was calculated by chi-square test.
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