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Abstract

Forty eight elderly Thai patients, 12 demented, 36 non-demented who consecutively
attended a geriatric clinic, at Chulalongkorn University Hospital, with a memory problem were
recruited in the study which aimed to determine the validity of the clock-drawing test (CDT)
and Chula mental test (CMT). Subjects took the Chula Mental Test (CMT) and were asked to
draw a clock on a preprinted 12 centimeters circle showing the time of 11:10. Clocks were scored
using the Chula Clock-drawing Scoring System (CCSS). Ten subjects voluntarily participated
and completed the WALIS test. The best cutoff score of the CMT and the CDT using diagnosis of
dementia as a gold standard were 15 and 7 respectively. Sensitivity and specificity for detecting
dementia by the CDT were 100 per cent and 94.1 per cent respectively. Sensitivity and specificity for
detecting dementia by the CMT were 83.3 per cent 91.7 per cent The likelihood ratio (95%
confidence interval) of the CMT and the CDT were 10 (3.3-30.4) and 17 (4.4-65.2) respectively.
There was a good correlation of the CDT score and the CMT score with the WAIS score.
Although the CDT was better than the CMT in literate patients, the CDT had limitation of use
among illiterate patients but not the CMT. The benefits of simultaneously application on dementia
screening was shown. This study showed that the CDT was a valuable, brief method of dementia
screening in elderly Thai patients with memory problems.
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During the last decade, there have been poged(l'g). These studies were all conducted in
many reports of using clock-drawing for screening  developed countries. The use of clock drawing with
dementia patients especially for Alzheimer’s disease  elderly people in developing countries has not been
(1-8), However, many scoring systems were pro-  reported. We, therefore, conducted a study of the
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“clock-drawing” test in elderly Thai patients who
attended the geriatric clinic with a memory com-
plaint in order to determine its validity.

SUBJECTS AND METHOD

The subjects of this study consisted of
48 elderly Thai patients who were consecutively
attending the geriatric clinic of Chulalongkorn
University Hospital for memory problems. If the
elderly patients were not able to draw, the reasons
for this were recorded. After history-taking and a
physical examination by a geriatrician, these 48
patients with cognitive defects were further eva-
luated with laboratory tests and CT scans of the
brain. Every impaired cognitive patient was fol-
lowed and reassessed for at least 6 months before
the diagnosis of dementia syndrome and its cause
were made. The DSM-3-R criteria was used for cli-
nical diagnosis of dementia(9).

Within a month of their first visit to the
geriatric clinic, each subject completed a Chula
Mental Test (CMT)(10) and a clock-drawing test
(CDT). For the CDT, subjects were provided with a
piece of paper with a preprinted circle twelve cen-
timeters in diameter and were asked to follow a
two-step instruction: “First, draw a clock by putting
in numbers. Second, put in long and short hands on
the clock to make it read ten past eleven (11:10).”
Instructions were repeated as necessary, but addi-
tional prompting was not provided. No time limit
was placed on this task.

After a systematic review of the reported
scoring system(1-8,11) we decided to develop a
scoring system called “Chula Clock-drawing Scor-
ing System (CCSS)” and used it in this study. (see
appendix) Developing the CCSS adopted a rational
mainly from the reports of G.P. Wolf-Klein and
et al(1), I. Rouleau and et al(2), J. Shua-Haim and
et al(3), Y.I. Watson and et al(4), T. Sunderland and
et al(5) and K.I Shulman and et al(6). Scores of
the CCSS ranges from 0 - 10.

The Barthel ADL Index (BAD(12) and the
Chula ADL Index (CAI)(13) were assessed in all
subjects. The subjects were also asked to partici-
pate in the test of Wechsler Adult Intelligence
Scale (WAIS), Thai version(14). Within 2 weeks
after the CMT and the CDT had been completed,
these volutary subjects performed the WAIS test.

The CDT score was evaluated for concur-
rent and criterion validity. Pearson correlation co-
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efficient was used to examine the relationships
between the CMT score and the CDT score. Sensi-
tivity, specificity and the Receiver Operation Curve
(ROC) were analyzed to identify a proper cutoff
point for each test. Subgroup analysis (low and high
education) was performed in order to compare the
cutoff scores between subgroups. The likelihood
ratios (LR) associated with an abnormal or positive
result, given by sensitivity/(1-specificity), were com-
puted (15). The 95 per cent confidence intervals
(95%CI) of the LR were estimated(16). Accuracy
rate of simultaneous use of the CMT and the CDT
for dementia screening was evaluated. Mann Whit-
ney-U test and chi square test were used to com-
pare dementia patients and non-dementia patients.
All test statistics were considered significant at p
< 0.05. The SPSS-PC programme was used for
statistical analysis.

RESULTS

Of 48 patients who attended the geriatric
clinic with memory problems, 27 (56.2%) were
male. The mean age and its standard deviation were
71.8 and 6.7 years respectively. Dementia syn-
drome was diagnosed in 12 patients. Three subjects
(1 demented, 2 non-demented) were not able to
draw a clock because of illiteracy. Characteristics,
BAl scores, CAlscores, CMT scores and CDT scores
of the demented and non-demented subjects are
shown in Table 1. A good correlation between the
CMT score and the CDT score was found (correla-
tion coefficient = 0.66; p < 0.001).

Sensitivity and specificity of the CMT and
the CDT at different cutoff scores are shown in
Table 2. The best cutoff score of the CMT and CDT
were 15 and 7 respectively (score of less than 15
and 7 were abnormal). The LR (95% CI) of the
CMT and the CDT at their best cutoff level were
10 (3.3-30.4) and 17 (4.4-65.2) respectively. Evalua-
tion of simultaneous application of these two
screening tests were done and the result is shown
in Table 3. If both tests were abnormal, the accu-
racy rate for dementia was 100 per cent. If both
tests were normal, the subjects were non-demented
patients.

Ten subjects voluntarily participated and
completed the Thai-version WAIS test. The CMT
score had a better correlation with Verbal WAIS
score, Performance WAIS score and Full WAIS
score than the CDT score. (Table 4)
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Table 1. Characteristics of the demented and non-demented elderly patients
recruited in this study.
Demented patients Non-demented patients
(n=12) (n = 36)
Mean age in years (SD)* 777 (8.9) 69.9 (4.5
Male sex : number (%) 9 (75) 18 (50)
Education level : number (%)
no 3 (25 3 (83
primary school 4 (33.3) 10 (27.8)
secondary school 4 (33.3) 12 (33.3)
higher 1 (83 Il (30.5)
Mean BAI score (SD)* 16.7 (3.8) 194 (1.1)
Mean CAI score (SD)** 1.8 (1.9) 6.6 (1.9)
Mean CMT score (SD)** 129 2.1 172 (1.7)
Mean CDT score (SD)** 28 2.1 8.5 (1.7)
* There was statistical significance between the dement and non-dement patients of p < 0.005
** There was statistical significance between the dement and non-dement patients of p < 0.0001
Table 2. Sensitivity and specificity of different cut- DISCUSSION
off scores of the Chula Mental Test (CMT) Subjects in this study were elderly patients
and the clock-drawing test (CDT). who were mainly self-refered with memory pro-
o oo blems to the geriatric clinic of a university hospital
Cut-off level % Sensitivity % Specificit i R .
y o Y which is located in the central area of Bangkok.
The CMT Their education level was much higher than that of
13 333 97.2 the elderly Thai population in general(17.18) 1t
:g gg; g‘;'; was not surprising to find a low illiteracy rate (3 out
16 833 86.1 of 48) among these subjects. Most of the demented
17 100 722 patients in this study (9 patients) were mildly severe
and were followed for at least 6 months before
The CDT . . .
5 818 941 the diagnosis of dementia was made.
6 90.9 94 | The criterion and concurrent validity of
7 100 94.1 using the CDT as a screening tool were clearly
8 100 735 demonstrated and suggested that the CDT was
appropriate for dementia screening of elderly Thais
with memory problems. It gave a higher LR com-
pared with the CMT and suggested that it might
be a better screening tool for dementia. However, 3
Table 3. Result of simultaneous use of the CMT subjecfts (6'1%)(:‘1);?;6,11.1#te.rate anq wefefnl(])t t;e a.b le
(score < 15 means test positive) and the to'per ormt N - LIS 1S a major pitia ot using
CDT (score < 7 means test positive) for IS test in a population Wlth a hlgh rate of illiteracy
dementia screening in Thai elderly patients  such as the elderly Thai population (31%)(18,19),
with memory problems. Thus, the CMT may be the test of choice for
. screening dementia in general with the elderly
CMT score CDT score Dementia Non-dementia population in Thailand.
+ . 9 0 The benefit of simultaneous application of
+ - 0 3 these two tests was demonstrated in this study(zo).
+ 2 2 The accuracy for double positive and double nega-
- - 0 29

tive results of these screening tests was 100 per
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Table 4. Correlation coefficient of correlation between two screening test (the
CMT and the CDT) and the WAIS in 10 voluntary patients.

CMT CDT
Full WAIS score 0.8990** 0.7600*
Full IQ 0.9201** 0.8232*
Verbal WALIS score 0.9511** 07717*
Subtests
Information 0.7961* 0.6455
Comprehension 0.8419* 0.7872*
Arithmetic 0.8681** 0.5697
Similarities 0.8166* 0.5620
Digit Span 0.7575* 0.7800*
Vocabulary# - -
Verbal IQ 0.9516** 0.8067*
Performance WAIS score 0.7489* 0.6682
Subsets
Digit symbol 0.7416* 0.5599
Picture completion 0.6593 0.8018*
Block Design 0.6436 0.5151
Picture Arrangement 0.6587 0.5641
Object Assembly 0.7266* 0.6827
Performance 1Q 0.7715* 0.7293*

*  Correlation coefficient; p < 0.01
**  Correlation coefficient; p < 0.001

#  The vocabulary subtest is not included in the Thai-version WAIS test(14)

cent. If it is possible, therefore, we suggest using
both the CMT and the CDT as screening tools in
clinical practice in Thailand.

Excellent correlation with the WAIS scores
and calculated IQ of the CMT and the CDT empha-
sized the validity of these two tests. They correlate
better with the verbal subtest score and the verbal
WALIS score than with the performance subtest
score and the performance WAIS score as found
in other studies(21). This result suggested that
impairment in clock drawing reflects lower intelli-
gence or cognitive impairment rather than a spatial
task(21,22),

The Chula Clock-Drawing Scoring System
(CCSS) was developed for use in this study. It is
a quantitative systematic scoring system which is
simple and objective. Scoring on each item is
independent from others. A predrawn clock condi-
tion is used because a high illiteracy rate among
elderly Thais is a cause for concern and we want

to eliminate variations in drawing a circle which
always affects other tasks in this test especially the
placing numbers. The use of a printed circle is valu-
able in that performance in drawing a clock at a
fixed size can be observed. The clock setting (11:
10) is included because we want to maximise sen-
sitivity for screening subjects with mildly severe
dementia(2,3). Our findings supported this assump-
tion. Good correlation of the CDT score with the
CMT score and the WAIS score confirms validity
of this scoring system.

In conclusion, the criterion and concurrent
validity of the CDT and the CMT for dementia
screening were demonstrated. Although the CDT
was better than the CMT in literate patients, the
CDT had limitation of use among illiterate patients
but not the CMT. This study showed that the CDT
was a valuable, brief method of dementia screen-
ing in elderly Thai patients with memory pro-
blems.

(Received for publication on July 22, 1998)
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2 points

1 points

0 potnts

Number of digit from
1to 12

Error in the number
of digits in the worst
quadrant*

Spatial arrangement
and sequencing of the
numbers

Presence of the hands

Placement of the hands

complete

no error

present in the inner
side of the circle and
present in the right order

the size difference is
respected and evidence

of having centre-point

of both hands (unnecessary
to have a centre-point)

hands are in correct
position (11.10) or slight errors

missing or adding of |
or 2 digits
1 or 2 errors

present in the inner
side of the circle but
number places in
counterclockwise
direction or not present
in the right order

no representation of
size difference between
the hands or no
evidence of having
centre-point of both hands

incorrect position of one

hand (wrong minute or hour)

missing or adding of 3
digits or more
3 or more errors

gross spatial distortions

only one hand or poor
representation of 2
hands or no hand or
perseveration on hands

incorrect position of both
hands or write the time
instead of draw the hands

Divide the circle into 4 quadrants by drawing one line through the centre of the circle and the digit 12 (or mark that best
corresponds to the 12) and a second line perpendicular to bisecting the first. Count the number of digits or marks in each
quadrant in the clockwise direction. Each digit or mark is counted only once. If a digit or mark fall on one of the reference
lines, it is included in the quadrant that is clockwise to the line. Any three digits or marks in a quadrant is considered to be

correct.
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