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Abstract

Objective: The aim of this paper was to compare the per-
formance of a group of patients with early Alzheimer’s
disease (EAD) against a control group of healthy control
(HC) subjects in the Clock Drawing Test (CDT), i.e. verbal
command versus copying of a clock model presented to
the subject. Patients and Methods: The authors have
studied 140 subjects; 70 patients with probable EAD,
with a mean age of 76.4 + 7.64 years and a clinical de-
mentia rating stage 1 (mild dementia), and 70 HC with a
mean age of 75.16 * 6.34 years. Results: Patients in the
EAD group obtained significantly higher scores on the
copy command mode than on the verbal command
mode (Z = -7.129, p < 0.001) - improvement pattern of
the CDT - whereas no statistically significant differences
were found in the HC group (Z=-2.001, p < 0.080). With-
in the group of EAD patients, we have noticed that there
is a correlation between the copy command mode and
the visual-constructive functions of the Cambridge Cog-
nitive Examination (CAMCOG) (r=0.607, p<0.01), while
the memory functions of the CAMCOG correlate with the

verbal command mode (r=0.704, p<0.01). Conclusions:
In our study, the EAD patients show an improvement
pattern in the execution of the CDT copy command in
comparison with the execution of the CDT verbal com-
mand, which we did not observe in the HC group. Such
results might be associated with a greater deterioration
of the memory functions when compared with the vi-
sual-constructive ones in the patients with EAD.

Copyright © 2005 S. Karger AG, Basel

Introduction

The Clock Drawing Test (CDT) has achieved wide-
spread clinical usage in recent years as a cognitive screen-
ing tool; a significant amount of the literature refers to its
psychometric properties and clinical importance [1].

Up until now, different formats of presentation and
scoring of the CDT have been published [1, 2]. Normally,
this test is taken in two conditions: drawing the clock on
verbal command or by asking the patient to copy it. Un-
der the former, the patient is asked to draw ‘by heart’ (i.e.
without having previous access to any model) an analog
clock (including the numbers and the clock hands) show-
ing a given time. Under the latter, the patient is asked to
copy as exactly as possible the original drawing before
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him showing the same time as when he drew the clock on
verbal command [1, 3].

The widest variations of application and scoring occur
with regard to three aspects: (a) drawing the clock face
either freehand or within a predrawn circle in response
to a verbal command; (b) what time is to be set on the
clock, and (c) whether the clock is drawn in two condi-
tions (verbal command or copy) or in one condition only
[3].

Most authors consider and score a single experimental
condition, usually the verbal command mode [4, 13]. Few
researchers assess and score both experimental condi-
tions [3, 14-18], even though, as far as using the test as a
screening device, they only take into account the verbal
command condition. The fact that most published re-
ports only consider the verbal command mode, with or
without the predrawn circle, could in our opinion imply
a loss of information since the functions evaluated in the
CDT are different depending on whether the clock is
drawn on verbal or copy command [19].

In our clinical practice, we noticed that when the CDT
was used in the fashion presented in this paper, most sub-
jects performed better on the copy command than on the
verbal command mode, which we called ‘improvement
pattern’ (IP) of the CDT. This is shown in the scores,
which are higher for the copy command mode than for
the verbal command mode. It is known that in early
Alzheimer’s disease (EAD) the visual-constructive func-
tions are relatively intact, while, in contrast, memory and
executive functions are already affected in the early stages
of the disease [20-22]. Therefore, elderly subjects with
EAD may be expected to more easily perform the CDT
on copy than on verbal command. That is the reason why
in this study the authors intended to establish whether
patients with probable EAD performed better on the copy
command as compared to the verbal command condi-
tion. The results were then compared with those obtained
from a group of elderly healthy control (HC) subjects with
the same age, sex and level of education. Our hypothesis
was that the IP is present in a statistically significant fash-
ion within the EAP group when compared to the HC
group.

Patients and Methods

A total of 140 subjects were selected and evaluated at the Unit
of Dementia and Memory of the Neurology Service of the Sala-
manca University Hospital (Salamanca, Spain), and all subjects
gave their informed consent to participate in the study.

Improvement Pattern in Early
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Selection of Elderly HC Subjects

This study included a total of 70 HC subjects (44 women and
26 men) with a mean age of 74.16 * 6.01 years (range: 61-89 years)
and a mean duration of schooling of 8.31 + 3.65 years.

The HC group was formed by healthy, noninstitutionalized in-
dividuals leading an independent life, with intact activities of dai-
ly life, both basic and instrumental. Subjects with a history of psy-
chiatric or neurological diseases or alcoholism were excluded, as
were those subjected to psychopharmacological treatment. Elderly
subjects scoring 2 or more points on the Lobo et al. [23] version of
the Goldberg General Health Questionnaire (GHQ-28) were ex-
cluded. Cognitive impairment was determined using the Lobo et
al.[23] version of the Mini Mental State Examination (MMSE) [24]
and the Llinés et al. [25] version of the Cambridge Cognitive Ex-
amination (CAMCOG) leading to an average score of 28.37 + 1.33
and 93.63 + 4.83, respectively.

Selection of Elderly Subjects with EAD

The study included 70 patients diagnosed with probable AD (46
women and 24 men), with a mean age of 75.34 *+ 6.81 years (range
64-89 years). The mean duration of schooling in this group was
7.29 + 3.35 years. The mean score on the MMSE and CAMCOG
was 23.01 £ 1.77 and 59.77 £ 13.02, respectively. The 70 patients
in the EAD group were clinically diagnosed by the same neurologist
(J.C.). The diagnosis of dementia was based on the DSM-IV crite-
ria [26], and the diagnosis of AD on the NINCDS-ADRDA criteria
[27]. All the patients meeting the criteria of ‘probable’ dementia of
the Alzheimer type and mild dementia according to the clinical
dementia rating (CDR stage 1) were included in this group [28].

Clinical Assessment

The patients and controls were subjected to the following inter-
vention protocol: history (with the help of a relative or reliable
caregiver), general and neurological clinical examination, and sup-
plemental tests in the EAD group [complete blood count, general
biochemistry, T4-TSH, vitamin B, and folic acid, serologic testing
for syphilis, apoE, a neuroimaging study (CT or MRI) and brain
SPECT].

For the neuropsychological evaluation of the presence or ab-
sence of dementia, the MMSE [24] and CAMCOG [25] were used
in all patients. When the EAD subjects were evaluated, none of
them was taking a cholinesterase inhibitor.

CDT Application and Scoring

The CDT was performed on verbal command and on copy com-
mand. All subjects completed the two conditions in the same order:
first on verbal command and then on copy command, in accordance
with the instructions, criteria and scoring previously published [3].
The highest score possible in each of both conditions is 10.

Visual-Constructive Task

We applied the visual-constructive task of the CAMCOG, one
of the sections of the praxis subscale, which consists in asking the
subject to copy three geometric figures (two overlapping pentagons,
a spiral and a three-dimensional house). The correct execution of
each drawing scores 1 (maximum score: 3).

Statistical Analysis
Age, education and MMSE, CAMCOG and CDT scores of the
two groups (HC and EAD subjects) were compared by means of the
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Table 1. Mean and standard deviation (in parentheses) for the CDT
measurements

Variable HC group EAD group
CDTCM 9.37(0.91) 6.28 (1.05)
CDTCP 9.59 (0.78) 9.19 (0.95)
Memory (CAMCOG) 22.09 (2.58) 18.39 (4.01)
Copying (CAMCOG) 2.86 (0.35) 2.80 (0.40)

CDTCM = CDT command condition; CDTCP = CDT copy
condition.

Mann-Whitney U test. Comparisons within each group were made
with the Wilcoxon two-sample test. The x2 test was used to compare
nominal variables (for example, sex), and the Spearman correla-
tional analysis to study the relationship between the variables was
considered. In all tests, the significance level was p < 0.05.

Results

The EAD and HC groups did not differ in terms of age
(Z=1.995,p=0.079), sex (x> =0.124, p=0.724), or years
of schooling (Z = -1.884, p = 0.065). However, both
groups differed in terms of degree of cognitive impair-
ment as assessed by the MMSE (U = 112.500, p < 0.001)
and CAMCOG (U = 128.000, p < 0.001).

Table 1 shows the mean scores of the HC and EAD
groups for the verbal command and copy command con-
ditions. The EAD patients scored significantly lower than
the HC group in the verbal command (U = 1,334.00, p =
0.0001) and copy command (U = 1,717.50, p = 0.001)
conditions. Moreover, significant differences between
both groups in the CAMCOG memory task (U=1,717.50,
p =0.001) were observed, while there were no significant
differences (U = 2,310.00, p = 0.371) in the visual-con-
structive task of the CAMCOG.

Elderly HC subjects showed no significant differences
between the scores obtained in the verbal command and
copy command conditions (Z=-2.001, p<0.080), where-
as the EAD group showed a significant difference in the
performance of the CDT on verbal command as com-
pared to the copy command condition (Z = -7.129, p <
0.001). In other words, EAD patients showed a signifi-
cantly better performance and score in the CDT when
copying a clock model than when the clock was drawn on
a verbal command; this is what we called IP (figure 1
shows some examples of IP).
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Fig. 1. A HC group: MMSE score = 30, complete primary educa-
tion. B AD group (CDR stage 1): MMSE score = 24, minimum
level of education. € AD group (CDR stage 1): MMSE score = 23,
higher education.

Consequently, when we compared the presence of IP
in both groups, we came to the conclusion that there was
asignificantly larger presence of IP in the EAD group than
in the HC counterpart (X2 =71.976, p<0.001; fig. 2).

Moreover, with regard to the MMSE and the presence
or absence of IP, we have also noticed significant differ-
ences (x> = 65.545, d.f. = 2, p < 0.001), i.e. when the
MMSE scores decreased (increase in cognitive impair-
ment), the values of IP increased (fig. 3).

CDT and CAMCOG

The scores of both conditions of the CDT correlated
significantly in the HC group (r = 770, p < 0.01) while not
in the EAD group (r = -0.039, p = 0.747).

In the HC group, the scores of the CDT verbal com-
mand (r=0.401,p<0.01)and of the CDT copy command
(r=0.445,p<0.01) correlated significantly with the score
of the copying task of the CAMCOG. Moreover, the
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Fig. 2. Distribution of IP in the EAD and HC groups.

scores of the CDT verbal command (r = 0.781, p<0.01)
and of the CDT copy command (r = 0.415, p<0.01) also
correlated significantly with the score of the memory sub-
scale of the CAMCOG.

However, in the EAD group, the score of the praxis
subscale CAMCOG correlated solely with the CDT copy
command (r = 0.607, p < 0.01), whereas the CAMCOG
memory subscale correlated with the CDT verbal com-
mand (r = 0.704, p< 0.01).

CDT and SPECT

Finally, we have found out using SPECT that 54.7%
of the patients with EAD showed a pattern of hypoperfu-
sion in the medial temporal left area, while 6.3% of the
patients exhibited a pattern of hypoperfusion in the tem-
poral-parietal right area. The rest of the patients with
EAD (39%) exhibited other types of patterns of hypoper-
fusion (e.g. pattern of multifocal hypoperfusion).Howev-
er, the type of hypoperfusion present in the EAD patients
was not related with the presence or absence of IP (x> =
3.538, p=0.171).

Discussion
The aim of the present study was to investigate wheth-

er the patients with probable EAD would perform better
on the copy command mode of the CDT than on the ver-
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Fig. 3. IP and cognitive deficit.

bal command mode, that is, whether the IP was propor-
tionally more frequent in the EAD group than in the HC
group. As a matter of fact, as we were able to demonstrate
in our study, the IP allowed us to differentiate between
the EAD group and the HC group.

The results obtained in our study showed that patients
in the EAD group performed significantly better in the
CDT when copying the clock than when drawing it on a
verbal command, while elderly subjects from the HC
group performed similarly well in both conditions.

Yet even if the IP is present both in the EAD patients
and in the HC group, it was significantly more frequent
in the EAD group. In fact, whereas in the HC group there
was an IP in 17% of the cases, it was present in 83% of
the EAD patients (fig. 2), that is, the IP is almost five times
more frequent in the EAD group than in the HC group.

The reason for the existence of an IP in EAD appears
to be the fact that the copy command condition mainly
explores visual-constructive and perceptual functions [1,
3, 9], while the verbal command condition analyzes oth-
er functions such as receptive language, memory or cer-
tain executive functions [1, 3, 9, 15, 16]. In fact, it has
recently been reported that the visual-constructive func-
tions are relatively intact in the early stages of AD, and
become impaired in later stages of the condition [19]. By
contrast, the memory functions are affected already at the
onset of the disease [21, 22, 29, 30].
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In this sense, in our study, we have obtained a signifi-
cant correlation between the memory subscale of the
CAMCOG and the verbal command mode of the CDT
in the EAD group, while, at the same time, we have ob-
served a correlation between the visual-constructive task
of the CAMCOG and the copy command mode of the
CDT. Besides, when we compared both groups (EAD and
HC), we have realized that the praxis subscale of the
CAMCOG is preserved in both groups, whereas the mem-
ory subscale of the CAMCOG is solely altered in the EAD
group.

We may therefore infer that the verbal command
mode of the CDT implies a greater participation of the
memory aspects (which is altered in our EAD group),
while the copy command mode of the CDT implies a
greater participation of the visual-constructive compo-
nent (which is normal in our EAD group).

On the other hand, only one of the application condi-
tions of the test, usually the verbal command condition,
has generally been evaluated and scored [4—13]. Although
some authors have noted an IP with the copy command
as compared to the verbal command in the CDT, this fact
may not have been sufficiently emphasized in the pub-
lished reports [14, 16-18, 31]. For example, Rouleau et
al. [16] compared the performance on the CDT (verbal
command and copy command mode) of 25 AD patients,
25 equally demented patients with Huntington’s disease,
and 25 HC. They were able to demonstrate that, on the
verbal command condition, both groups of patients per-
formed equally well on the CDT, while significantly worse
than the HC group. On the copy condition, however, pa-
tients with AD, but not Huntington’s disease, evidenced
a marked improvement in performance.

The fact that in our study the patients with AD were
in the initial stage of the disease (CDR stage 1) could well
explain the fact that they got a higher score in the copy
condition in comparison with the patients studied by
Rouleau et al. [16] (9.19 vs. 7.88). We could even state
that the patients with a mild cognitive deficit exhibited a
marked improvement when we compared their perfor-
mance in the copy condition versus the verbal command
condition. This possible effect of the mild cognitive defi-
cit on the improvement in the patients’ performance on
the CDT, when both conditions were taken into account,
remained reflected in our study in that when such cogni-
tive deficit worsened, we noticed an improvement in the
CDT performance on the copy condition compared to the
verbal command condition (IP more frequent; fig. 3).

One aspect that seemed interesting to underscore was
that the IP could be of clinical value in the screening for
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EAD thereby becoming an adequate neuropsychological
tool for the evaluation of those subjects whose perfor-
mance on the command condition is negative. Thus, in
our study, of the 7 patients with EAD whose scores in the
verbal command condition remained above the cutoff
point (false-negative rate) 4 presented an IP. Similarly, of
the 5 HC participants whose scores in the CDT verbal
command condition were positive (false-positive rate) 3
did not show any IP.

Unfortunately, in our study, we were not able to ex-
plain the IP in association with a specific structural or
functional alteration because the data we obtained
through neuroimaging (be they structural or functional)
did not allow us to establish a relationship between the
hippocampus SPECT patterns and the presence or ab-
sence of IP, probably because the EAD group members
are in the early stage of dementia (CDR stage 1) and the
SPECT data reveal a very low sensitivity in the early
stages of the disease [32].

This study has some limitations. (a) Only two groups
of subjects (EAD and HC) were included. In order for the
IP to have a more ‘generalizable’ value as far as screening
for dementia is concerned, it would be advisable to con-
duct other studies including patients with other types of
dementia (e.g. Parkinson with dementia, frontotemporal
dementia, Lewy bodies disease). (b) There is no patho-
logical confirmation of our cases, and the diagnosis of AD
or the HC status cannot therefore be totally confirmed,
though we have monitored the course of the patients for
24 months, and in all cases the diagnosis of probable AD
or the HC status was confirmed before inclusion of the
subjects in the study.

To summarize, a case-control study analyzing the be-
havior of two groups of elderly subjects (EAD and HC)
in the performance of the CDT (verbal and copy com-
mand conditions) is reported. EAD patients showed sig-
nificantly better performance in the copy command ver-
sus the verbal command condition. We have called this
phenomenon the IP of the CDT, and suggest that it may
be of diagnostic value in screening for EAD.

Cacho et al.
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