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Background: This study examines the differences in the types of errors made on the clock draw-
ing test (CDT) by patients with Alzheimer's disease (AD) or subcortical vascular dementia (SVaD).
Methods: The CDT scores of 27 patients with AD, 27 patients with SVaD and 27 healthy elderly
subjects were analyzed using 26 scoring items. We also investigated which scoring items were
more useful in differentiating between the control and dementia groups and between the AD
and SVaD groups. Results: Qualitative analysis revealed that 5 of the 26 items (‘closed’, ‘bilateral
symmetry’, ‘no same numbers’, ‘all numbers in the circle’, and ‘absence of unnecessary mark
and word’) were not useful in differentiating between the control and dementia groups. The control
and AD groups differed on items related to hands, but almost all of the items could be used to
differentiate between the control and SVaD groups. The SVaD group differed from the control
group on nearly every item. Qualitative analysis revealed differences in the types of errors on
the CDT between AD and SVaD, such as ‘difficulty of drawing’ and ‘spatial-planning deficit’,
which could make it possible to differentiate between these two groups, but only in the early
stages of these diseases. Moreover, the CDT was more useful in the diagnosis of SVaD than
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Table 1. Scoring items of CDT

N ltems

Circle F1  Size of circle; enough size to write all numbers
F2  Closed; meeting of beginning and end of the circle
F3  Bilateral symmetry
Numbers N1 Correct numbers
N2  Existence of all numbers (1-12)
N3  There is no illogical numbers
N4 There is no same numbers
N5 Do not turn the paper during drawing a clock
N6  Correct location of 12
N7  Ascending order of numbers
N8  Clockwise rotation of numbers
N9  All numbers in the circle
N10 Numbers near to circumference
N11 Regular space among numbers
N12 Aright angle 3-9 and 12-6
Hands H1  Plausible hands
H2  Two hands
H3  There is no unnecessary mark and word
H4 A sign of division of two hands
H5  Different size of two hands
H6  Meeting of two hands
H7  Both hands are in the circle
H8  Location of the hour hand; if near to ‘4" as 2 points,
if near to ‘3’ as 1 point
H9 A minute hand is toward to ‘8’
Center C1  There s center of the clock
C2 The center is on center of the circle

CDT, clock drawing test.
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Table 2. Comparison of CDT scores of normal elderly and patients with AD and SVaD

Group Normal (n=27) AD (n=27) SvaD (n=27)
F Post-hoc
CDT score M (SD) M (SD) M (SD)

Circle total scores 1.85(0.36) 1.74 (0.45) 1.60 (0.65) 8.73* 1-3*
23
Number total scores 5.63 (0.69) 4.52 (1.60) 3.85(1.90) 9.85* 1-3*
Hands total scores 5.54(0.66) 3.98(2.37) 3.35(2.40) 8.69* 1-2F
1-3'
Center total scores 0.89(0.32) 0.78 (0.42) 0.56 (0.51) 433 1-3*
Total scores 13.91(1.43) 11.02 (4.21) 8.98 (5.04) 10.99* 1-2F
1-3*

In Post-hoc: 1-normal, 2-AD, 3-SVaD. *, p<0.001; ', p<0.01;, p<0.05.
AD, Alzheimer’s disease; SVaD, subcortical vascular dementia; CDT, clock drawing test; M, mean; SD, standard deviation.

Fig. 1. CDT errors of AD. (A) Original Stimulus-Bound response (F/76, Education: 14 yr, K-MMSE: 19). (B) Deficit in knowledge about time
(F/68, Education: 2 yr, K-MMSE: 18). (C) Spatial-Planning Error (F/55, no Education, K-MMSE: 20). (D) Opposite arrange of numbers (F/65,
Education: 12 yr, K-MMSE: 20). (E) Deficit in knowledge about a clock (M/94, Education: 12 yr, K-MMSE: 10). (F) Perseveration and Stim-
ulus-Bound response (M/77, Education: 8 yr, K-MMSE: 16).
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Fig. 2. CDT errors of SVaD. (A) Small size and spatial-planning error (F/73, no education, K-MMSE: 16). (B) Stimulus-Bound response and
drawing error (F/66, no education, K-MMSE: 21). (C) Stimulus-Bound response and Deficit in knowledge (F/80, no education, K-MMSE: 16).
(D) spatial-planning error (M/70, education: 12 yr, K-MMSE: 27). (E) spatial-planning error and Deficit in knowledge about a clock (M/77,
education: 11 yr, K-MMSE: 19). (F) Deficit in knowledge about a clock (M/78, education: 9 yr, K-MMSE: 26).



44

Table 3. Frequency of errors in patients with K-MMSE (> 18)

Frequency of errors
Error type AD  SvaD x?
(n=19) (n=18)
Size of clock ~ Too small 3 7 250
Too big 0 0
Difficulty Little 1 4 4.75*
of drawing Mild 0 2
Severe 0 0
Stimulus-bound  Original 2 1 0.31
response Writing letters 0 0
Deficit Incorrect clock 7 5 0.32
inknowledge  Incorrect time 2 3
Spatial-panning Neglect 1 0 6.68"
deficit A space of numbers 1 0
Errors of arranging 5 11
Number out of the circle 0 1
Opposite arrange of 2 0
numbers
Perseveration  Perseveration of hands 0 0 0

(@)
o

Perseveration of numbers

* p<0.05.
K-MMSE, Korean mini-mental state examination; AD, Alzheimer’s dis-
ease; SVaD, subcortical vascular dementia.
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Fig. 3. Comparison of error types of K-MMSE >18.

SOC, size of clock; DOD, difficult of drawing; SBR, stimulus-bound
response; DIK, deficit in knowledge; SPD, spatial-planning deficit;
Pers., perseveration.
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