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Table 1 Characteristics of the patients with Alzheimer’s disease.

Total Men Women
(n = 156) (n = 43) (n = 113)
Age (years) 782 * 6.6 771 £ 5.9 78.6 £ 6.8
(mean = SD)
Years of education 9.5 = 2.6 10.8 £ 3.0% 9.1 = 2.3*
(mean * SD)
CDT (mean = SD) 115 = 3.4 11.9 = 3.0 11.4 = 3.5
MMSE (mean£SD) 19.8 = 4.7 21.3 £ 4.3% 183 £ 4.8*

CDT; clock drawing test, MMSE; mini-mental state examination.
*: p < 0.05 different between men and women by Mann-Whitney U test.
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Fig. 1 Examples of qualitative error in Alzheimer’s disease.

1A, Stimulus-bound response; SBR (The minute hand pointed toward 10 instead of 2). 1B, Stimulus-bound response; SBR (The time
(minute) is written in letters and numbers besides the 10 on the clock.). 2A, Conceptual deficit; CD (misrepresentation of the clock itself).
2B, Conceptual deficit; CD (misrepresentation of the time on clock: The hands are absent and the time is written on the clock.). 3A, Spatial
and/or planning deficit; SPD (neglect of the left hemispace). 3B, Spatial and/or planning deficit; SPD (deficit in spacial layout of numbers).
4A, Perseveration; PE: perseveration of hands. 4B, Perseveration; PE: perseveration of numbers.
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Fig. 2 Relationship between total scores of MMSE (mini-mental
state examination) and total scores of CDT (clock drawing
test) in patients with Alzheimer’s disease.

Spearman’s rank correlation coefficient; r = 0.450 (p < 0.001).
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Table 2 Percentages of the subjects with correct responses (%).

AD
Total (n = 156) Men (n = 43) Women (n = 113)
1. Acceptable contour drawn. 86.5 90.7 85.0
2. Contour is not too small nor overdrawn. 70.5 81.4 66.4
3. Only numbers 1-12. 87.8 86.1 88.5
4. Arabic number representation. 95.5 97.7 94.7
5. Numbers written in the correct order. 93.0 95.4 92.0
6. Paper not rotated while drawing numbers. 94.2 97.7 92.9
7. Numbers in the correct position. 57.7 55.8 58.4
8. All numbers located inside contour. 92.3 95.4 91.2
9. Clock has 2 hands. 78.2 79.1 77.9
10. Hour target number indicated in some manner. 75.0 79.1 73.5
11. Minute target number indicated in some manner. 61.5 62.8 61.1
12. Hands in correct proportion (minute hand longer). 474 58.1 43.4
13. No superfluous markings. 80.8 79.1 81.4
14. Hands are joined. 49.4 48.8 49.6
15. Clock has a center. 76.9 79.1 76.1

AD: Alzheimer’s disease. There are no significant differences between men and women by Pearson’s y” test. 1~15: revised

partially of the original tables in Freedman et al. (1994).

Table 3 Qualitative analysis of CDT in patients with Alzheimer’s

disease.
N (%) MMSE CDT

SBR  (+) 29(186)  17.93 * 4.42* 9.48 * 2.80%*

(-) 127(814) 2025 = 4.66%  12.00 = 3.28%*
CD  (+) 37@37) 1601 +491** 681 = 3.19%*

(=) 119(76.3)  21.00 + 3.95%%  13.00 = 1.53%*
SPD  (+) 44(282)  17.95 = 4.36* 9.68 = 2.99%*

(=) 112(71.8) 2055 = 4.63* 1226 = 3.19%*
PE +) 1277 17.33 + 5.11 8.67 = 3.34%*

(5) 144(923)  20.03 = 461 11.77 = 3.23%*
Anyof (+) 79(50.6)  17.87 + 4.76™% 943 * 3.44%*
CITOIS (L) 77(49.4)  21.82 + 3.69%*  13.69 *+ 1.12%*

Number of subjects (%), SBR: stimulus-bound response, CD: con-
ceptual deficit, SPD: spatial and/or planning deficit, PE: per-
severation, MMSE: mini-mental state examination, CDT: clock
drawing test, *: p < 0.05, **: p < 0.001 between the subjects with
and without each qualitative error by Mann-Whitney test.
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SR ERARRREA 7 ) — =0 7 L CR UMD B L EEZ S
nr-.

Table 4 Qualitative analysis of CDT in 3 groups of Alzheimer’s
disease by total scores of MMSE.

SBR CD SPD PE

MMSE = 23 5 4 7 2
n =50 (10.0) (8.0)** (14.0)* (4.0

MMSE 18~22 11 13 19 4
n =59 (18.6) (22.0)** (32.2)* (6.8)

MMSE = 17 13 20 18 6
n =47 27.7) (42.6)** (38.3)* (12.8)

Number of subjects (%), SBR: stimulus-bound response, CD: con-
ceptual deficit, SPD: spatial and/or planning deficit, PE: persevera-
tion, MMSE: mini-mental state examination, *: p < 0.05, **: p < 0.001
by Pearson’s y” test.
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Abstract

Quantitative and qualitative analyses for characteristics
of the clock drawing in Alzheimer’s disease

Yoko Konagaya, M.D.", Masaaki Konagaya, M.D.2, Tomoyuki Watanabe, Ph.D." and Yukihiko Washimi, M.D.”

YDivision of Research, Obu Dementia Care and Training Center
“National Hospital Organization, Suzuka Hospital
PFaculty of Psychological and Physical Science, Aichi Gakuin Unversity
“Department of Neurology, National Center for Geriatrics and Gerontology

We analyzed the results of the clock drawing test (CDT) in patients with Alzheimer’s disease (AD) by quantitative
and qualitative methods to evaluate its significance for cognitive function screening. We administered the CDT and
mini-mental state examination (MMSE) to a total of 156 AD patients, and CDT performance was scored quantitatively in
accordance with the method by Freedman, while the CDT error types were qualitatively classified by Rouleau’s method.
We divided AD patients into three groups by their MMSE total score (A: 23 <, B: 18~22, C: < 17). The mean total
scores of CDT and MMSE in AD were 11.5 = 3.4 and 19.8 = 4.7, respectively, and the total CDT scores showed
significant positive correlation with the total MMSE scores (r = 0.450). Fewer than 80% of subjects drew the clock
correctly for 8 out of 15 sub-items, and fewer were able to correctly draw clock hands than could correctly draw
numbers, contour or a center. In analysis of CDT qualitative error types, the most common error types were spatial
and/or planning deficit (SPD) (28.2%), and conceptual deficit (CD) (23.7%), which suggested visuospatial impairments
and semantic impairments play essential roles in AD patients’ poor clock drawings. The frequency of CD and SPD error
types significantly increased as severity of cognitive function worsened (p < 0.001, p < 0.05, respectively), and those of
stimulus-bound response and perseveration had tendency to increase as severity of cognitive function. The present
study suggests that CDT is a useful screening method not only for the impairment of cognitive function and the severity
of cognitive dysfunction, but also for identification of specific cognitive function impairments in AD patients.

(Clin Neurol 2014;54:109-115)
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