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Abstr act

Aims : To validate the Italian version of the Short Cognitive 
Evaluation Battery (SCEB), consisting of 4 tests (temporal 
orientation, five words, clock drawing and verbal fluency) in 
healthy controls (CONT), patients with mild Alzheimer’s dis-
ease (AD), mild cognitive impairment (MCI), and major de-
pressive disorder (DEP). Methods: Twenty-nine AD patients 
(mean Mini-Mental State Examination, MMSE, score: 22.1 ± 
3.1), 27 MCI patients (mean MMSE score: 26.5 ± 2.0), 27 de-
pressed patients (mean MMSE score: 26.9 ± 2.8), and 48 con-
trols (mean MMSE score: 29.7 ± 0.5) were enrolled. Results: 
MANCOVA showed highly significant (p < 0.0001) difference 
among groups. As for total SCEB score, AD were separated 
from CONT with high accuracy (93%; with sensitivity 93%, 
specificity 92%, area under ROC curve, AUC, 0.96) and from 
DEP with satisfying accuracy (84%; with sensitivity 76%, 

specificity 93%, AUC 0.84). Results in MCI versus CONT com-
parison yielded more moderate accuracy (80%; with sensi-
tivity 70%, specificity 87%, AUC 0.80), which increased in the 
subgroup of MCI patients who later converted to AD (85%; 
with sensitivity 75%, specificity 83%, AUC 0.86). The direct 
comparison between MCI converters and nonconverters did 
not yield accurate results. Conclusion: The Italian version of 
the SCEB is a short (between 6 min in CONT and 12 min in 
DEP) screening tool in cognitive disorders of the elderly, and 
is potentially useful in clinical practice.
 Copyright © 2012 S. Karger AG, Basel

Introduction 

  One of the current challenges in Alzheimer’s disease 
(AD) is to identify cognitive changes that occur during 
the prodromal stage that precedes the manifestation of 
the overt dementia syndrome. The ability to identify 
cognitive decline prior to overt dementia has led to the 
adoption of the designation mild cognitive impairment 
(MCI) [1–4] for those with impaired performance on ob-
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jective memory tests, or another cognitive domain, but 
with intact general cognition and daily functioning. MCI 
classification into the amnestic (amnestic MCI, aMCI) 
and nonamnestic (nonamnestic MCI, naMCI) types has 
been defined for objective impairment in either mem-
ory or non-memory cognitive domains, respectively. 
Multiple deficit may coexist, either including memory or 
not (multi-domain aMCI or naMCI).

Some studies suggest that subtle declines in episodic 
memory in the older adult presage the development of 
the dementia syndrome associated with AD [5–9], while 
other studies indicated that prodromal AD is character-
ized by subtle deficits in a broad range of neuropsycho-
logical domains, particularly in learning and memory, 
executive functioning, processing speed, attention, and 
semantic knowledge [10]. A cognitive screening will 
become increasingly important as part of routine in pri-
mary care of the elderly because dementia prevalence 
dramatically increases with age [11]. The Mini-Mental 
State Examination (MMSE) [12] is the most widely used 
instrument for the mental state examination, but it has 
been criticized both for its limited sensitivity [13, 14] and 
the influence that education has on performance [15, 16]. 
Moreover, the 3-item recall, the most important subtest 
to detect MCI and AD, seems to be poorly sensitive [17].

Other well-established, valid instruments for a brief 
screening for dementia are available, such as the Mini-
Cog test [18], the Memory Impairment Screen [19], the 
General Practitioner Assessment of Cognition [20, 21], 
the Addenbrooke’s Cognitive Examination Revised vali-
dated in main languages [22–26], the 7-Minute Screen 
[27] and the Short Cognitive Evaluation Battery (SCEB) 
[28]. The SCEB includes four tests representing four cog-
nitive areas typically and early compromised in AD: (1) 
memory, (2) verbal fluency, (3) visuospatial and visuo-
construction and (4) orientation in time.

The memory subtest derived from Enhanced Cued 
Recall [29] has been shown to distinguish between be-
nign forgetfulness of aging on the one hand and patients 
with AD, MCI, or depression [30, 31] on the other hand. 
Also, the category verbal fluency test seems accurate to 
distinguish between AD, MCI and normal control sub-
jects [32]. Orientation in time is a good measure of cog-
nitive status in AD [33] and it is included both in the 
MMSE and the Alzheimer Disease Assessment Scale-
Cognitive [34] that are largely used in assessment of AD. 
Visuoconstructive deficits are common in patients with 
AD, and the clock drawing test is among the simplest 
and most sensitive visuoconstructive tasks even in MCI 
[35].

The SCEB has not been translated into Italian and val-
idated yet, while it has already been validated in French 
[28]. The aim of this study was to validate an Italian ver-
sion of the SCEB in order to improve the discrimination 
among patients with AD, depression and healthy controls 
(CONT). As compared to the original French version, we 
also included a group of patients with MCI.

Methods

Patients
The study population included consecutive Caucasian 

outpatients with mild AD, MCI, or major depressive disorder 
(DEP). A group of age-matched healthy volunteers was also 
enrolled. The study was conducted in two outpatient facilities 
(a neurologic one for AD, MCI and controls, a psychiatric one 
for depressed patients) of the same University Hospital. Both 
SCEB and MMSE [12] were administered by a skilled neu-
ropsychologist. All MCI and AD patients were at their first 
ever neurological evaluation, whereas depressed patients were 
regularly followed as outpatients by the psychiatric unit. All of 
them gave their consent to participate in the study.

AD Group
The inclusion criteria were mild AD, as defined by an 

MMSE score between 17 and 27 (included). There were 29 pa-
tients (22 women and 7 men; mean age: 79.8 ± 6 years) who 
also underwent the ADAS-cog. The diagnosis of AD followed 
the NINCDS-ADRDA [36] and the DSM-IV criteria [37], and 
the presence of at least two cognitive deficits was documented 
by a wide neuropsychological battery, including standard tests 
for attention, language, verbal and spatial memory, visuocon-
struction, and executive functions. The Clinical Dementia 
Rating Scale (CDR) was 1 in 21 patients and 2 in 8 patients. 
Subjects were not included if they were receiving treatment 
with acetylcholinesterase inhibitors or memantine.

Dementia with Lewy bodies, frontotemporal dementia and 
vascular dementia were ruled out according to current criteria 
[38–40]. Both secondary and mixed dementias were ruled out in 
all patients by a complete diagnostic protocol including general 
and neurological examinations, brain magnetic resonance imag-
ing (MRI) or computed tomography in the case MRI was unfea-
sible due to contraindications, complete blood count, urinalysis, 
liver and kidney function tests, thyroid hormone assay, HIV 
antibodies, Venereal Disease Research Laboratory slide test, 
B12 and folic acid assay. Patients with MRI/CT signs of stroke 
or large lesions of any kind were excluded, while the presence 
of leukoaraiosis and/or small white matter hyperintensities was 
not an exclusion criterion. Presence of illiteracy, major vision 
disturbances, psychiatric illnesses, confusion, epilepsy, major 
head trauma, Parkinsonism, previous stroke or TIA and brain 
masses were other exclusion criteria. Presence of severe and un-
controlled arterial hypertension, diabetes mellitus, renal, hepatic 
or respiratory failure, anemia (Hb level <10 mg/dl) or malignan-
cies were other exclusion criteria. A mild depressive trait, i.e. 
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with a score lower than 6 on the 15-item Geriatric Depression 
Scale [41], was not an exclusion criterion. Neuropsychiatric 
symptoms were assessed by interviewing the informant with the 
neuropsychiatric inventory (NPI) [42]. Patients scoring higher 
than 0 on the delusion and the hallucination NPI items were ex-
cluded. Consistent with the diagnosis of AD, all patients scored 
lower than 4 on the modified Hachinski ischemic scale.

MCI Group
The inclusion criteria were the presence of an objective def-

icit in memory and/or other cognitive domains, with reference 
to age-matched healthy population, taking education into ac-
count. A wide neuropsychological test battery, including stan-
dard tests for attention, language, verbal and spatial memory, 
visuoconstruction, and executive functions was administered, 
according to the protocol described in detail elsewhere [43]. 
Both single-domain and multi-domain MCI, according to the 
Petersen criteria [1], were considered for enrolment. Dementia 
was excluded on the basis of clinical interview with the patient 
and caregiver, using the MMSE [12] for general cognition, 
questionnaires for the activities of daily living (ADL) [44] and 
instrumental ADL [45]. The CDR scale was 0.5 in all patients. 
Nine patients were on selective-serotonin reuptake inhibitor 
(SSRI) therapy and 3 took low-dose benzodiazepines or a hyp-
notic at bedtime.

The other inclusion/exclusion criteria were the same as in 
the AD group. There were 27 MCI patients (17 women, 10 
men; mean age: 76.6 ± 6.6 years), including 15 patients with 
aMCI (mean age: 77.7 ± 6.6; mean MMSE score: 27.2 ± 1.8) 
and 12 patients with naMCI (mean age: 75.3 ± 3.8; mean 
MMSE score: 26.6 ± 2.3). MCI patients underwent clinical and 
neuropsychological follow-up on a yearly basis. Ten patients 
(8 with aMCI and 2 with naMCI, mean age at baseline: 78.1 
± 7.9 years; mean MMSE score at baseline: 25.7 ± 1.8) con-
verted to AD dementia after a mean follow-up time of 58.2 ± 
41.8 months. Fifteen patients (6 with aMCI and 9 with naMCI, 
mean age at baseline: 74.7 ± 3.6; mean MMSE score at baseline: 
26.9 ± 2.2) remained substantially stable or improved after a 
mean follow-up time of 47.8 ± 46.6 months. The remaining 2 
patients were lost at follow-up.

DEP Group
The inclusion criteria were a diagnosis of major depressive 

disorder according to the DSM-IV [37] criteria and a score 
higher than 17 on the Montgomery-Asberg Depression Rating 
Scale [46]. There were 27 patients, (20 women, 7 men; mean 
age: 73.0 ± 5.2 years; duration of symptoms since the diagnosis: 
6–36 months, mean 16.2 ± 6.4). The other inclusion/exclusion 
criteria were the same as in the AD group. All patients were on 
treatment with antidepressants of the SSRI or the serotonin-
norepinephrine reuptake inhibitor type. Moreover, 17 of them 
also received benzodiazepines, 4 anti-epileptic drugs, and ten 
low-dose anti-psychotics. No patients received tricyclic anti-
depressants. Drug dosage was stable for at least 2 weeks before 
patients were administered the SCEB. Dementia was exclud-
ed by means of the same protocol used in MCI patients. The 
CDR scale was 0 in all patients. All depressed patients were 
followed-up with clinical assessment, also including the CDR, 

ADL and instrumental ADL scales for at least 2 years, during 
which none of them developed dementia.

CONT Group
Forty subjects contacted during University courses reserved 

to elderly people and 15 subjects contacted by the Italian 
Alpine Club were informed about the aim of the study and ac-
cepted to participate. They had their general medical histories 
carefully taken and underwent clinical examination. Exclusion 
criteria included previous or present neurological, psychiatric, 
metabolic or cardiovascular disorders, and current medication 
of any kind. Only subjects with an MMSE score higher than 
28 and without mistakes in the 3-word delayed recall test were 
considered for this study. These criteria were fitted by 48 sub-
jects (31 women, 17 men; mean age: 76.1 ± 6.0 years).

Demographic and main characteristics of the four groups 
of subjects are listed in table 1.

Short Cognitive Evaluation Battery
The SCEB consists of four tasks presented in the following 

order:
a The temporal orientation test [47] assesses the patient’s 

orientation in time, namely month, date, year, day of the 
week and time of the day. The test uses a graduated scoring 
system that reflects the degree of errors. Scores are given as 
follows: 5 points for each month of difference (maximum 
score 30), 1 point for each day of difference (maximum 
score 15), 10 points for each year of difference (maximum 
score 60), 1 point for each day of the week of difference 
(maximum score 3), 1 point every 30 min of difference 
(maximum score 5). The maximum error score is 113.

b The 5-word test derived from the French short version 
[48] of the enhanced cued recall test. For the Italian ver-
sion, we translated the French words (museo, limonade, 
sauterelle, passoire and camion) into Italian and used the 
words that have a similar frequency of use [49]. Museo and 
camion were unchanged. Passoire, sauterelle and limonade 
were replaced maintaining the same semantic category to 
padella, farfalla and aranciata. Thus, the Italian version of 
the 5-word test includes museo, aranciata, farfalla, padella 
and camion (for museum, orange juice, butterfly, pan and 
truck). Each participant was presented with a sheet of paper 
containing the list of 5 words to be recalled, each item be-
longing to a different category. The individual was asked to 
read the items aloud and then to identify and name each 
item when the assessor provided its semantic category cue. 
The list was then removed, and the individual was imme-
diately asked to recall each item. For those items that were 
not spontaneously recalled by the subject, the semantic cue 
was provided. In case of error, the procedure could be re-
peated up to 3 times, because the objective was to ensure 
that all the 5 items were registered before evaluating long-
term recall abilities. After a nonverbal interference task 
(clock drawing test), the individual was asked to recall the 
5 items in any order. The category cues were then used to 
elicit cued recall of only those items that were not retrieved 
by free recall. The score in the SCEB was the sum of the free 
and cued delayed recall with a maximum score of 5.
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c In the clock drawing test [50], the subject had to draw a 
clock with all the numbers and to draw the clock hands at 
twenty minutes to four. The scoring procedure is the same 
as that used by Solomon et al. [27]. The score ranges from 
one (worst) to seven (best).

d In the semantic verbal fluency test [51], the subject was 
asked to generate as many words as possible from a given 
category, animals, in a fixed time period of 60 s. One point 
was given for each appropriate answer.
The total SCEB score was computed by summing up the 

score on each of the four tests, with negative sign for temporal 
orientation.

Statistical Analysis
Statistical analysis was performed by means of the ‘R’ soft-

ware [52], and p < 0.05 was considered as the first level of sta-
tistical significance.

In a preliminary analysis, the MMSE scores, corrected for 
age and education according to Magni et al. [53], underwent 
ANOVA using group belonging (CONT, DEP, MCI, AD) as 
a factor. For descriptive purposes, the time taken to perform 
SCEB was also analyzed among groups by means of ANOVA. 
In both instances, post-hoc analyses were carried out between 
groups in the case of significant result for each ANOVA.

As a first step of SCEB analysis, SCEB data were evaluated 
by a multivariate analysis of covariance (MANCOVA) using 
the Wilks’ lambda statistics. The scores on the four SCEB tests 
(temporal orientation, 5-word, clock drawing and semantic 
verbal fluency) were the dependent variables; group belong-
ing was considered as a factor; age, gender and education were 
considered as confounding variables. In the case MANCOVA 
yielded significant results, multiple post-hoc comparisons were 
performed between groups by means of the unpaired t test. 
Comparability of variance among groups was tested by means of 
Levene’s test. Then, to correct for multiple comparisons, either 
Bonferroni’s (comparable variance among groups) or Thamane’s 
(variance not comparable among groups) correction was used.

As a second step, receiver operating characteristic (ROC) 
analysis was performed for each of the 4 test scores as well as 

for the total SCEB score to show the relationship between sen-
sitivity and specificity as a function of the cutoff value. To ob-
tain the optimal cutoff for group discrimination, the distance 
between the point of maximum sensitivity and specificity (i.e. 
the upper left corner in fig. 1–5) and the ROC curve was com-
puted, the best cutoff point being established at the minimum 
distance. The area under the curve (AUC) was also computed 
for the four tests and the total SCEB in each group comparison.

As a final step, multivariate logistic regression was applied 
to predict group membership (between pairs of groups labeled 
as 0 and 1) from the set of the four tests. The independent vari-
ables were the four tests, and the dependent variable was group 
belonging probability. For every 1-unit change in a given SCEB 
test, the odds ratio drawn from logistic regression coefficient 
provides an estimation of the relative rate of increase/decrease 
in probability of being in group 1 instead of group 0.

Results

MMSE Score (table 1)
A significant effect of group was found for age- and ed-

ucation-corrected MMSE score (F3, 127 = 66.2, p < 0.0001). 
Post-hoc comparisons showed that AD scored lower than 
the other groups (p < 0.0001), while CONT scored higher 
than the other groups (p < 0.0001). There was no signifi-
cant difference between DEP and MCI groups. A signifi-
cant correlation was found between the SCEB and the 
MMSE scores in all subjects (r = 0.73; p < 0.0001) as well 
as within the AD group (r = 0.59, p < 0.01).

Time Taken to Perform SCEB (table 2)
A significant effect was found for group (F3, 127 = 18.9, 

p < 0.0001). Post-hoc analysis showed that time was sig-
nificantly shorter in CONT than in AD and DEP (p < 
0.0001), and was shorter in MCI than in DEP (p < 0.001).

Table 1. Age, gender, education and MMSE: characteristics in the four groups of subjects

AD (n = 29) MCI (n = 27) DEP (n = 27) CONT (n = 48)

Age, years 79.1±6.1 76.6±6.5 0.72±5.5 75.1±6
Range 0.61–88 0.66–94 0.61–84 0.65–92
Male/female 0.32 (7/22) 0.59 (10/17) 00.5 (9/18) 0.55 (17/31)

MMSE 22.1±3.1 26.5±2.0 26.9±2.8 29.7±0.5
Range 0.17–27 0.22–30 0.21–30 0.29–30

Years of full education 07.4±4.3 07.3±4.3 07.7±2.8 11.4±3.6
Range 00.3–18 00.1–17 00.5–13 00.4–18

MMSE = Raw MMSE scores. Values for age, MMSE and years of education are expressed as mean ± SD.
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MANCOVA and post-hoc Analysis
Table 2 shows mean (± standard deviation) results of 

the four tests. MANCOVA showed a main effect of group 
(F12, 297 = 18.2, p < 0.0001), taking age and education into 
account; there was no effect of gender. At post-hoc com-
parisons, the AD group was significantly (p < 0.0001) im-
paired on temporal orientation as compared to the other 
groups. On the 5-word test, the AD group scored lower 
than the other groups (p < 0.001), while CONT scored 
higher (p < 0.0001) compared to DEP and MCI. No sig-
nificant difference was found between MCI and DEP. On 
clock drawing, the AD group was significantly impaired 
compared to CONT (p < 0.0001), MCI (p < 0.0001) and 
DEP (p < 0.05), while CONT performed significantly 
better than the other groups (p < 0.0001), and DEP did 
not differ from MCI. As for semantic verbal fluency, 
CONT scored higher (p < 0.0001) than the other groups 
and AD scored lower (p < 0.002) than the other groups, 
whereas DEP and MCI did not differ from each other.

ROC Analysis and Multivariate Logistic Regression

AD versus CONT (table 3; fig. 1)
Accuracy of the total SCEB was 92.8%, with 93.1% 

sensitivity and 92.3% specificity, and the AUC was 0.96. 
All tests showed a high discriminant power between the 
two groups, with some differences. The highest accu-
racy was achieved by verbal fluency, followed by clock 
drawing, temporal orientation, and the 5-word test in 
this order. Both sensitivity and specificity were virtually 
always higher than 80%. Verbal fluency was more sen-
sitive than specific, whereas temporal orientation was 
more specific than sensitive. Multivariate logistic re-
gression showed the highest statistical significance for 
clock drawing (odds ratio 0.19; 95% confidence inter-
vals, CI: 0.07–0.36; p < 0.0001) and verbal fluency (odds 
ratio 0.40; 95% CI: 0.21–0.57; p < 0.0001), followed by 
the 5-word test (odds ratio 0.15; 95% CI: 0.05–0.31; p < 
0.001) and by temporal orientation (odds ratio 2.80; 95% 
CI: 1.46–12.60; p < 0.01).

AD versus DEP (table 4; fig. 2)
Accuracy for the total SCEB was 84.5%, with 76.0% 

sensitivity and 92.6% specificity, and the AUC was 0.84. 
Temporal orientation and 5-word test showed a good ac-
curacy (higher than 80%), the former being more spe-

Table 3. Summary of diagnostic values for each of the four SCEB 
tests: CONT vs. AD groups

Temporal 
orientation

5-word
test

Clock
drawing

Verbal 
fluency

Total 
SCEB 
test

Se, % 82.76 79.66 89.21 96.55 93.10
Sp, % 87.92 82.42 90.15 93.75 92.33
PPV, % 84.30 83.76 87.56 90.32 90.00
NPV, % 87.13 84.00 90.69 97.83 95.74
Accuracy, % 84.70 80.62 89.84 95.01 92.77
AUC 00.88 00.83 00.94 00.98 00.96
Cutoff point 01 03 04 14 02

Se = Sensitivity; Sp = specificity; PPV = positive predictive 
value; NPV = negative predictive value.

Table 2. Administration time and mean scores (±SD) of the four 
tests in the four patient groups

AD
(n = 29)

MCI
(n = 27)

DEP
(n = 27)

CONT
(n = 48)

Administration time, 
min

10.3±3.0 08.0±2.6 12.5±6.9 06.1±1.7

Temporal orientation 40.6±33.2 03.1±7.0 03.1±5.3 00.1±0.4
5-word test 03.0±1.8 04.7±0.5 04.8±0.4 05.0±0
Clock drawing 01.9±1.7 04.2±2.1 03.2±2.2 06.1±0.9
Semantic verbal 

fluency
08.3±2.9 12.7±4.9 13.8±6.9 18.5±3.4

1 – specificity

Temporal orientation
Clock drawing
5 words total
Verbal fluency
Total SCEB

Se
ns

iti
vi

ty

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

 Fig. 1. ROC curves for the four tests and the SCEB total score in 
the comparison between AD patients and CONT. See ‘Results’ and 
table 3 for numerical details.
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cific than sensitive and the latter more sensitive than 
specific. Clock drawing and verbal fluency showed only 
moderate accuracy (lower than 80%), and both were 
much more sensitive than specific. Multivariate logistic 
regression showed the highest statistical significance for 
verbal fluency (odds ratio 0.72; 95% CI: 0.57–0.85; p < 
0.001) followed by the 5-word test (odds ratio 0.19; 95% 
CI: 0.06–0.43; p < 0.001), temporal orientation (odds 
ratio 1.17; 95% CI: 1.06–1.29; p < 0.01) and clock draw-
ing (odds ratio 0.26; 95% CI: 0.12–0.54; p < 0.05).

MCI versus CONT (table 5; fig. 3)
Accuracy for the total SCEB was 80.1%, with 70.1% 

sensitivity and 87.5% specificity, and the AUC was 0.80. 
Verbal fluency reached the highest accuracy (78.7%), fol-
lowed by temporal orientation, clock drawing and 5-word 
tests which showed moderate accuracy (between 61 and 
75%). Verbal fluency was also the most sensitive (82.5%) 
while both temporal orientation and 5-word test were 
highly specific but very poorly sensitive (33 and 35%, 
respectively). Multivariate logistic regression showed the 

Table 4. Summary of diagnostic values for each of the four SCEB 
tests: AD vs. DEP groups

Temporal 
orientation

5-word
test

Clock
drawing

Verbal 
fluency

Total 
SCEB 
test

Se, % 75.86 82.76 72.41 80.51 76.01
Sp, % 88.89 76.25 62.96 66.67 92.59
PPV, % 88.00 81.05 67.74 72.73 91.67
NPV, % 77.42 81.48 68.00 78.26 78.12
Accuracy, % 83.06 80.96 68.07 74.99 84.46
AUC 00.87 00.88 00.67 00.79 00.84
Cutoff point 01 04 03 10 02

1 – specificity

Temporal orientation
Clock drawing
5 words total
Verbal fluency
Total SCEB

Se
ns

iti
vi

ty

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

Fig. 3. ROC curves for the four tests and the SCEB total score 
in the comparison between patients with MCI and CONT. See 
‘Results’ and table 5 for numerical details.

Fig. 2. ROC curves for the four tests and the SCEB total score in 
the comparison between AD patients and depressed patients. See 
‘Results’ and table 4 for numerical details.

Table 5. Summary of diagnostic values for each of the four SCEB 
tests: MCI vs. CONT groups

Temporal 
orientation

5-word
test

Clock 
drawing

Verbal 
fluency

Total 
SCEB 
test

Se, % 33.33 35.27 62.83 82.50 70.11
Sp, % 97.92 85.42 74.85 77.08 87.50
PPV, % 90.00 86.25 58.60 68.51 75.30
NPV, % 72.31 69.49 76.95 88.10 82.35
Accuracy, % 74.71 60.82 71.58 78.74 80.15
AUC 00.66 00.60 00.70 00.83 00.80
Cutoff point 02 04 05 16 01

1 – specificity

Temporal orientation
Clock drawing
5 words total
Verbal fluency
Total SCEB

Se
ns

iti
vi

ty

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0
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highest statistical significance for verbal fluency (odds 
ratio 0.68; 95% CI: 0.55–0.80; p < 0.0001) followed by 
clock drawing (odds ratio 0.16; 95% CI: 0.08–0.45; p < 
0.001), the 5-word test (odds ratio 0.15; 95% CI: 0.06; 
0.47; p < 0.01) and temporal orientation (odds ratio 2.36; 
95% CI: 1.22–7.89; p = 0.06).

MCI Subgroups
MCI population is heterogeneous because patients 

with prodromal AD are mixed with patients with a vari-
ety of other disorders. Thus, we also explored the SCEB 
data by dividing MCI patients into those who converted 
to AD dementia during the follow-up (MCI converters) 
and those who did not convert to dementia (nonconvert-
ers; see description above in ‘Methods’). We compared 
MCI converters with CONT to verify the SCEB diag-
nostic power even in prodromal AD, and MCI noncon-
verters with AD to assess the ‘specificity’ of the SCEB in 
identifying AD from other heterogeneous causes of cog-
nitive impairment.

MCI Converters versus CONT (table 6; fig. 4)
Accuracy for the total SCEB was 84.8%, with 75.0% 

sensitivity and 86.3% specificity, and the AUC was 
0.86. Temporal orientation reached the highest accu-
racy (86.9%), whereas verbal fluency, clock drawing and 
5-word tests showed moderate accuracy (between 70 and 
80%). Verbal fluency was again the most sensitive (80%), 
while both temporal orientation and 5-word test were 
highly specific but very poorly sensitive. Multivariate lo-
gistic regression showed a statistical significance just for 
verbal fluency (odds ratio 0.66; 95% CI: 0.48–0.84; p < 
0.01).

MCI Nonconverters versus AD (table 7; fig. 5)
Accuracy for the total SCEB was 83.5%, with 82% 

sensitivity and 88% specificity, and the AUC was 0.81. 
Temporal orientation reached the highest accuracy 
(82%), whereas the other tests showed moderate accura-
cy (between 70 and 77%). Temporal orientation showed 
both good sensitivity and specificity, whereas the 5-word 
test and clock drawing were rather specific but poorly 
sensitive, and verbal fluency showed the opposite figures. 

Fig. 4. ROC curves for the four tests and the SCEB total score in 
the comparison between patients with MCI who converted to AD 
dementia during the follow-up and CONT. See ‘Results’ and table 
6 for numerical details.

Table 7. Summary of diagnostic values for each of the four SCEB 
tests: MCI non-converters vs. AD groups

Temporal 
orientation

5-word
test

Clock 
drawing

Verbal 
fluency

Total 
SCEB 
test

Se, % 79.31 57.14 58.62 82.11 82.29
Sp, % 85.71 82.64 92.86 74.58 87.57
PPV, % 80.42 61.54 52.00 64.29 68.75
NPV, % 92.00 80.23 94.44 84.37 87.51
Accuracy, % 81.85 74.62 70.47 77.46 83.51
AUC 00.85 00.78 00.76 00.74 00.81
Cutoff point 02 04 05 11 04

Table 6. Summary of diagnostic values for each of the four SCEB 
tests: MCI converters vs. CONT groups

Temporal 
orientation

5-word
test

Clock 
drawing

Verbal 
fluency

Total 
SCEB 
test

Se, % 30.21 20.00 39.97 80.34 75.15
Sp, % 96.73 86.72 74.69 79.16 86.30
PPV, % 87.04 83.67 25.00 42.11 40.04
NPV, % 75.27 66.34 84.66 94.87 94.74
Accuracy, % 86.89 74.31 69.66 79.53 84.81
AUC 00.64 00.53 00.63 00.82 00.86
Cutoff point 03 03 04 15 03

Abbreviations as in tables 1 and 3.
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Multivariate logistic regression showed similar statistical 
significance for all tests: verbal fluency (odds ratio 0.76; 
95% CI: 0.53–0.94; p < 0.01); clock drawing (odds ratio 
0.63; 95% CI: 0.46–0.74; p < 0.01); 5-word test (odds ratio 
0.49; 95% CI: 0.23–0.71; p < 0.01); temporal orientation 
(odds ratio 1.09; 95% CI: 0.82–1.47; p < 0.05).

MCI Nonconverters versus MCI Converters
Accuracy for the total SCEB was 58.3%, with 50.1% 

sensitivity and 64.3% specificity, and the AUC was 0.52. 
Verbal fluency reached the highest accuracy (75%), 
whereas the other tests showed little accuracy (between 
54 and 71%). Multivariate logistic regression showed 
only a weak statistical significance for the clock drawing 
test (odds ratio 0.59; 95% CI: 0.32–0.95; p < 0.05).

Discussion

Accurate dementia screening tools in the primary care 
setting are of paramount importance. These instruments 
should be brief, easy to administer, acceptable to older 
persons, minimally affected by education, gender, age, 
and other factors unrelated to dementia, and having high 
sensitivity and specificity.

This study demonstrates that the Italian version of 
the SCEB is able to discriminate between patients with 
relatively mild AD (mean MMSE score of about 22) and 
normal elderly people with extremely high accuracy 
(93%) and in a mean administration time of 10 min in 
AD patients and 6 min in controls. This time is just in 
the range of the time needed to complete the MMSE. 
Among the SCEB tests, semantic verbal fluency showed 
the highest accuracy (95%), which is consistent with the 
original paper of Robert et al. [28] who found a sensitiv-
ity of 90%. The sensitivity of the total score was compa-
rable to the French version (93.1% in the Italian version, 
93.8% in the French one), whereas specificity was a bit 
higher in the Italian (92.3%) than in the French (85%) 
version.

The sensitivity and specificity in distinguishing be-
tween AD patients and controls were higher for the SCEB 
than what was reported for the MMSE in the literature. 
Mitchell [54] in a recent meta-analysis of 34 dementia 
studies and 5 MCI studies found that in memory clinic 
settings the MMSE had a pooled sensitivity of 79.8% and 
a specificity of 81.3%; in mixed specialist hospital set-
tings, the sensitivity and specificity were 71.1 and 95.6%, 
respectively, and in nonclinical community settings the 
MMSE had a pooled sensitivity of 85.1% and a specificity 
of 85.5%. Several other studies [55–57] have emphasized 
that the sensitivity of the MMSE is lower when patients 
are examined in the early stages of dementia. Tombaugh 
and McIntyre [58] found that the sensitivity of the MMSE 
decreased to 44–68% in mild AD with an MMSE score 
above 20. It is worth emphasizing again that our sample 
was composed of individuals with relatively mild AD 
(mean MMSE score: 22.1 ± 3.1).

The Italian version of SCEB has also showed definitely 
higher sensitivity and specificity in distinguishing be-
tween demented patients and old controls, as compared 
with several other short screening scales. In the review 
article by Ismail et al. [59], the Mini-Cog test has been re-
ported to have a sensitivity of 76% and a specificity of 89% 
in the identification of dementia from nondemented in-
dividuals. The Memory Impairment Screen was reported 
to have similar specificity (96%) as the Italian SCEB, but 
lower sensitivity (80%) in identifying dementia, and the 
General Practitioner Assessment of Cognition achieved 
values of 85 and 86% for sensitivity and specificity, re-
spectively. It should be noted that the above results can 
be just roughly compared with the present ones because 
the Italian SCEB concerns the differentiation of mild AD 
from healthy controls, whereas the other studies refer to 
dementia more in general.

Fig. 5. ROC curves for the four tests and the SCEB total score 
in the comparison between patients with MCI who did not con-
vert to AD dementia during the follow-up and AD patients. See 
‘Results’ and table 7 for numerical details.

1 – specificity

Temporal orientation
Clock drawing
5 words total
Verbal fluency
Total SCEB

Se
ns

iti
vi

ty

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0



Dement Geriatr Cogn Disord 2012;33:255–265 263Italian Validation of the SCEB

On the other hand, the 7-Minute Screen performed 
very similar to the Italian SCEB. The two batteries are 
composed of 4 sub-tests and differ only in memory task. 
The 7-Minute Screen is composed of pictures, whereas 
the 5-word test is composed of verbal items. In their vali-
dation study, Solomon et al. [27] obtained sensitivity and 
specificity of 92 and 96%, respectively, in separating AD 
patients from normal controls. In the 7-Minute Screen, 
administration time was a bit longer in controls but a bit 
shorter in AD patients than in the Italian SCEB. All these 
results are quite similar to those achieved by the Italian 
SCEB version, although the sample of AD patients in 
the study by Solomon et al. [27] was a bit more severely 
demented and with a wider heterogeneity (mean MMSE 
score: 21.0 ± 7.8) than the present sample (mean MMSE 
score: 22.1 ± 3.1).

A common confounder in clinical practice is depres-
sion and the so called ‘pseudo-depressive’ dementia syn-
drome. The Italian SCEB has shown satisfying accuracy 
(84.5%) in identifying AD patients and depressed pa-
tients, with higher specificity (92.6%) than sensitivity 
(76.0%). Compared to the French version, sensitivity was 
definitely higher (76.0 vs. 63.0%), while specificity was 
a bit lower (92.6 vs. 96%). Verbal fluency and temporal 
orientation were the tests reaching the highest total accu-
racy between AD and depressed patients, with verbal flu-
ency and the 5-word test being the most sensitive. Sexton 
et al. [60] found that the depression group performed 
significantly worse in many cognitive domains, including 
episodic memory and language skills, in comparison with 
normal controls. Sheline et al. [61] reported that process-
ing speed appears to be the most core cognitive deficit 
in late life depression, and this could explain the longest 
time taken to perform the SCEB. These impairments as 
well as the use of multiple drugs in depressed patients as 
compared to the MCI group could be the reason for the 
lack of accuracy of the SCEB in distinguishing between 
these two groups. However, extensive neuropsychologi-
cal testing was not available in the DEP group, which 
could have confirmed MCI in these patients too, and this 
may be regarded as a limitation of this study. Moreover, 
one third of MCI patients were on therapy with low to 
medium dose of SSRI, which could represent a bias to-
ward execution of the SCEB. However, this is a typical 
situation in an outpatient memory clinic, and reflects the 
naturalistic MCI population, a part of which is aware of 
cognitive impairment and may develop reactive depres-
sion. Alternatively, some patients who already are on 
the path to AD may have depression as a psychological 
symptom of their underlying neurodegenerative process.

The Italian SCEB (comparable data not available in 
the French version) showed a discrete (80.2%) accuracy 
even in identifying MCI from controls. However, while 
specificity was rather good (87.5%), sensitivity was too 
low (70.1%). By considering each test, verbal fluency was 
the most sensitive (82.5%), whereas temporal orientation 
was the most specific reaching 97.9%. This can be ex-
tremely useful information in clinical practice, suggest-
ing that if a patient with subtle cognitive deficit scores 
low on temporal orientation, he/she is almost surely af-
fected at least by the MCI syndrome. When we divided 
the MCI patients into MCI converters (10 patients only) 
and nonconverters (15 patients) and compared the MCI 
converters with healthy controls, the accuracy of the 
SCEB increased to 84.8%; verbal fluency and temporal 
orientation were again the most sensitive and specific, re-
spectively. Thus, even at this stage of what is now defined 
as ‘prodromal’ AD (according to the new lexicon) [62], 
the Italian SCEB has shown some usefulness in differen-
tiating patients from controls, taking into consideration 
that it is just a short screening battery, with obvious in-
trinsic limitations.

Interestingly, the accuracy was satisfying even in iden-
tifying nonconverter MCI patients from AD patients, 
reaching the 83.5%. The clock drawing test was the most 
specific (93%) among tests, thus suggesting that an MCI 
patient who draws a good clock is unlikely to be on the 
path of AD. However, the results achieved in the MCI 
subgroups should be regarded as preliminary findings 
and considered with caution, because the two subgroups 
were composed of a very limited number of subjects. 
Thus, the data in MCI subgroups need to be confirmed 
in larger samples of patients.

The direct comparison between MCI converters and 
MCI nonconverters yielded a very limited accuracy. 
Thus, it appeared that such a short screening battery has 
not enough power to identify these subgroups of MCI 
patients when their deficit is so mild. This issue cannot 
be solved by means of a short battery, and even a more 
extended neuropsychological evaluation is often inaccu-
rate, leading to the use of biomarkers instead.

As far as the individual tests are concerned, all of them 
were almost equally accurate in the differentiation of AD 
patients from controls. However, verbal fluency and tem-
poral orientation generally performed better than the 
5-word test and clock drawing. In detail, temporal ori-
entation was accurate in the comparison between AD 
and DEP as well as between AD and MCI nonconverters. 
Verbal fluency was accurate in distinguishing between 
MCI and controls as well as between MCI converters and 
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controls. As such, temporal orientation seems to be the 
key tool to identify AD, whereas verbal fluency seems to 
be the hallmark of MCI and possibly of prodromal AD 
(i.e. MCI converters). This impairment in categorical 
verbal fluency in MCI syndrome is in keeping with the 
finding that elderly patients with aMCI were impaired in 
generating lists of animals [63], while unimpaired in let-
ter fluency [64].

In summary, it has been shown that the Italian ver-
sion of the SCEB is very accurate in discriminating be-

tween patients with relatively mild AD and age-matched 
control subjects. It can be administered at a time that is 
similar to that needed to administer the MMSE, and the 
scoring system is easy. It can also be used to improve dis-
crimination between AD and depressed patients, while 
in prodromal AD it can be of some use (i.e. 85% accu-
racy) and give interesting qualitative information. Its ac-
curacy in identifying other dementing illnesses remains 
to be investigated.

References

 1 Pete rsen RC, Negash S: Mild cognitive im-
pairment: an overview. CNS Spectr 2008;13:
45–53.

 2 Petersen RC, Smith GE, Waring SC, Ivnik 
RJ, Tangalos EG, Kokmen E: Mild cognitive 
impairment: clinical characterization and 
outcome. Arch Neurol 1999;56:303–308.

 3 Petersen RC, Doody R, Kurz A, Mohs RC, 
Morris JC, Rabins PV, Ritchie K, Rossor M, 
Thal L, Winblad B: Current concepts in mild 
cognitive impairment. Arch Neurol 2001;58:
1985–1992.

 4 Petersen RC, Morris JC: Mild cognitive im-
pairment as a clinical entity and treatment 
target. Arch Neurol 2005;62:1160–1163.

 5 Jacobs DM, Sano M, Dooneief G, Marder 
K, Bell KL, Stern Y: Neuropsychological 
detection and characterization of preclini-
cal Alzheimer’s disease. Neurology 1995;45:
957–962.

 6 Grober E, Kawas C: Learning and retention 
in preclinical and early Alzheimer’s disease. 
Psychol Aging 1997;12:183–188.

 7 Bondi MW, Salmon DP, Galasko D, Thomas 
RG, Thal LJ: Neuropsychological function 
and apolipoprotein E genotype in the pre-
clinical detection of Alzheimer’s disease. 
Psychol Aging 1999;14:295–303.

 8 Collie A, Maruff P: The neuropsychology of 
preclinical Alzheimer’s disease and mild cog-
nitive impairment. Neurosci Biobehav Rev 
2000;24:365–374.

 9 Smith GE, Pankratz VS, Negash S, Machul-
da MM, Petersen RC, Boeve BF, Knopman 
DS, Lucas JA, Ferman TJ, Graff-Radford N, 
Ivnik RJ: A plateau in pre-Alzheimer mem-
ory decline: evidence for compensatory 
mechanisms? Neurology 2007;69:133–139.

10 Twamley EW, Ropacki SA, Bondi MW: Neu-
ropsychological and neuroimaging changes 
in preclinical Alzheimer’s disease. J Int 
Neuropsychol Soc 2006;12:707–735.

11 Hebert LE, Scherr PA, Beckett LA, Albert 
MS, Pilgrim DM, Chown MJ, Funkenstein 
HH, Evans DA: Age-specific incidence of 
Alzheimer’s disease in a community popu-
lation. JAMA 1995;273:1354–1359.

12 Folstein MF, Folstein SE, McHugh PR: 
‘Mini-mental state’. A practical method for 
grading the cognitive state of patients for the 
clinician. J Psychiatr Res 1975;12:189–198.

13 Galasko D, Klauber MR, Hofstetter CR, Salm-
on DP, Lasker B, Thal LJ: The mini-mental 
state examination in the early diagnosis of 
Alzheimer’s disease. Arch Neurol 1990;47:
49–52.

14 O’Connor DW, Pollitt PA, Hyde JB, Fellows 
JL, Miller ND, Brook CP, Reiss BB: The reli-
ability and validity of the mini-mental state in 
a British community survey. J Psychiatr Res 
1989;23:87–96.

15 Kluger A, Ferris SH: Scales for the assessment 
of Alzheimer’s disease. Psychiatr Clin North 
Am 1991;14:309–326.

16 Uhlmann RF, Larson EB: Effect of education 
on the mini-mental state examination as a 
screening test for dementia. J Am Geriatr Soc 
1991;39:876–880.

17 Tombaugh TN, McIntyre NJ: The mini-
mental state examination: a comprehensive 
review. J Am Geriatr Soc 1992;40:922–935.

18 Borson S: The mini-cog: a cognitive ‘vitals 
signs’ measure for dementia screening in 
multi-lingual elderly. Int J Geriatr Psychiatry 
2000;15:1021–1027.

19 Buschke H, Kuslansky G, Katz M, Stewart 
WF, Sliwinski MJ, Eckholdt HM, Lipton 
RB: Screening for dementia with the mem-
ory impairment screen. Neurology 1999;52:
231–238.

20 Brodaty H, Pond D, Kemp NM, Luscombe 
G, Harding L, Berman K, Huppert FA: The 
GPCOG: a new screening test for dementia 
designed for general practice. J Am Geriatr 
Soc 2002;50:530–534.

21 Pirani A, Brodaty H, Martini E, Zaccherini 
D, Neviani F, Neri M: The validation of 
the Italian version of the GPCOG (GP-
COG-It): a contribution to cross-national 
implementation of a screening test for de-
mentia in general practice. Int Psychogeriatr 
2010;22:82–90.

22 Mioshi E, Dawson K, Mitchell J, Arnold R, 
Hodges JR: The Addenbrooke’s Cognitive 
Examination Revised (ACE-R): a brief cog-
nitive test battery for dementia screening. 
Int J Geriatr Psychiatry 2006;21:1078–1085.

23 Pigliautile M, Ricci M, Mioshi E, Ercolani 
S, Mangialasche F, Monastero R, Croce MF, 
Federici S, Mecocci P: Validation study of the 
Italian Addenbrooke’s Cognitive Examina-
tion Revised in a young-old and old-old pop-
ulation. Dement Geriatr Cogn Disord 2011;
32:301–307.

24 Bier JC, Donckels V, Van Eyll E, Claes T, Slama 
H, Fery P, Vokaer M: The French Adden-
brooke’s cognitive examination is effective 
in detecting dementia in a French-speaking 
population. Dement Geriatr Cogn Disord 
2005;19:15–17.

25 Alexopoulos P, Ebert A, Richter-Schmiding-
er T, Scholl E, Natale B, Aguilar CA, Gourzis 
P, Weih M, Perneczky R, Diehl-Schmid J, 
Kneib T, Förstl H, Kurz A, Danek A, Korn-
huber J: Validation of the German revised 
Addenbrooke’s cognitive examination for 
detecting mild cognitive impairment, mild 
dementia in Alzheimer’s disease and fronto-
temporal lobar degeneration. Dement Geri-
atr Cogn Disord 2010;29:448–456.

26 Stokholm J, Vogel A, Johannsen P, Waldemar 
G: Validation of the Danish Addenbrooke’s 
Cognitive Examination as a screening test 
in a memory clinic. Dement Geriatr Cogn 
Disord 2009;27:361–365.

27 Solomon PR, Hirschoff A, Kelly B, Relin M, 
Brush M, DeVeaux RD, Pendlebury WW: A 
7  minute neurocognitive screening battery 
highly sensitive to Alzheimer’s disease. Arch 
Neurol 1998;55:349–355.

28 Robert PH, Schuck S, Dubois B, Olie JP, Lep-
ine JP, Gallarda T, Goni S, Troy S: Screening 
for Alzheimer’s disease with the short cogni-
tive evaluation battery. Dement Geriatr Cogn 
Disord 2003;15:92–98.

29 Grober E, Buschke H, Crystal H, Bang S, 
Dresner R: Screening for dementia by mem-
ory testing. Neurology 1988;38:900–903.



Dement Geriatr Cogn Disord 2012;33:255–265 265Italian Validation of the SCEB

30 Saka E, Mihci E, Topcuoglu MA, Balkan S: 
Enhanced cued recall has a high utility as a 
screening test in the diagnosis of Alzheim-
er’s disease and mild cognitive impairment 
in Turkish people. Arch Clin Neuropsychol 
2006;21:745–751.

31 Dierckx E, Engelborghs S, De Raedt R, De 
Deyn PP, Ponjaert-Kristoffersen I: Differen-
tiation between mild cognitive impairment, 
Alzheimer’s disease and depression by 
means of cued recall. Psychol Med 2007;37:
747–755.

32 Lam LC, Ho P, Lui VW, Tam CW: Reduced 
semantic fluency as an additional screening 
tool for subjects with questionable demen-
tia. Dement Geriatr Cogn Disord 2006;22:
159–164.

33 Winogrand JR, Fisk AA: Alzheimer’s dis-
ease: assessment of functional status. J Am 
Geriatr Soc 1983;31:780–785.

34 Rosen WG, Mohs RC, Davis KL: A new rat-
ing scale for Alzheimer’s disease. Am J Psy-
chiatry 1984;141:1356–1364.

35 Yamamoto S, Mogi N, Umegaki H, Suzuki Y, 
Ando F, Shimokata H, Iguchi A: The clock 
drawing test as a valid screening method for 
mild cognitive impairment. Dement Geriatr 
Cogn Disord 2004;18:172–179.

36 McKhann G, Drachman D, Folstein M, 
Katzman R, Price D, Stadlan EM: Clinical 
diagnosis of Alzheimer’s disease: report of 
the NINCDS-ADRDA Work Group under 
the auspices of Department of Health and 
Human Services Task Force on Alzheimer’s 
Disease. Neurology 1984;34:939–944.

37 American Psychiatric Association: Diagnos-
tic and Statistical Manual of Mental Disor-
ders DSM-IV, ed 4. Washington, American 
Psychiatric Association, 1994.

38 McKeith IG, Perry EK, Perry RH: Report 
of the second dementia with Lewy body in-
ternational workshop: diagnosis and treat-
ment. Consortium on Dementia with Lewy 
Bodies. Neurology 1999;53:902–905.

39 The Lund and Manchester Criteria: Clinical 
and neuropathological criteria for fronto-
temporal dementia. The Lund and Manches-
ter Groups. J Neurol Neurosurg Psychiatry 
1994;57:416–418.

40 Roman GC, Tatemichi TK, Erkinjuntti T, 
Cummings JL, Masdeu JC, Garcia JH, Ama-
ducci L, Orgogozo JM, Brun A, Hofman A, 
et al: Vascular dementia: diagnostic criteria 
for research studies. Report of the NIND-
SAIREN International Workshop. Neurol-
ogy 1993;43:250–260.

41 Sheikh JL, Yesavage JA: Geriatric Depression 
Scale (GDS): recent evidence and develop-
ment of a shorter version. Clin Gerontol 1986;
5:165–172.

42 Cummings JL: The neuropsychiatric inven-
tory: assessing psychopathology in demen-
tia patients. Neurology 1997;48:S10–S16.

43 Nobili F, Mazzei D, Dessi B, Morbelli S, 
Brugnolo A, Barbieri P, Girtler N, Sambuce-
ti G, Rodriguez G, Pagani M: Unawareness 
of Memory Deficit in Amnestic MCI: FDG-
PET findings. J Alzheimers Dis 2010;22:
993–1003.

44 Katz S, Downs TD, Cash HR, Grotz RC: 
Progress in development of the index of ADL. 
Gerontologist 1970;10:20–30.

45 Lawton MP, Brody EM: Assessment of older 
people: Self-maintaining and instrumental 
activities of daily living. Gerontologist 1969;9:
179–186.

46 Montgomery SA, Asberg M: A new depres-
sion scale designed to be sensitive to change. 
Br J Psychiatry 1979;134:382–389.

47 Benton A: Contribution to Neuropsychologi-
cal Assessment. New York, Oxford University 
Press, 1983.

48 Dubois B, Touchon J, Portet F, Ousset PJ, Vel-
las B, Michel B: ‘The 5 words’: A simple and 
sensitive test for the diagnosis of Alzheimer’s 
disease. Presse Med 2002;31:1696–1699.

49 De Mauro Tullio MF, Vedovelli M, Voghera 
M: Lessico di frequenza dell’italiano parlato. 
Milano, ETAS Libri, 1993.

50 Freedman M, Leach L, Kaplan E, Winocur 
G, Shulman KI, Dels D: Clock drawing: a 
neuropsychological analysis. New York, Ox-
ford University Press, 1994.

51 Monsch AU, Bondi MW, Butters N, Salmon 
DP, Katzman R, Thal LJ: Comparisons of ver-
bal fluency tasks in the detection of demen-
tia of the Alzheimer type. Arch Neurol 1992;
49:1253–1258.

52 R Development Core Team: R: a language 
and environment for statistical computing. 
R Foundation for Statistical Computing, Vi-
enna, 2010. http://www.R-project.org.

53 Magni E, Binetti G, Bianchetti A, Rozzini 
R, Trabucchi M: Mini-Mental State Exami-
nation: a normative study in Italian elderly 
population. Eur J Neurol 1996;3:198–202.

54 Mitchell AJ: A meta-analysis of the accuracy 
of the mini-mental state examination in 
the detection of dementia and mild cogni-
tive impairment. J Psychiatr Res 2009;43:
411–431.

55 Aevarsson O, Skoog I: A longitudinal popu-
lation study of the mini-mental state exami-
nation in the very old: relation to dementia 
and education. Dement Geriatr Cogn Disord 
2000;11:166–175.

56 Wind AW, Schellevis FG, Van Staveren G, 
Scholten RP, Jonker C, Van Eijk JT: Limita-
tions of the Mini-Mental State Examination 
in diagnosing dementia in general practice. 
Int J Geriatr Psychiatry 1997;12:101–108.

57 Galasko D, Klauber MR, Hofstetter CR, 
Salmon DP, Lasker B, Thal LJ: The Mini-Men-
tal State Examination in the early diagnosis 
of Alzheimer’s disease. Arch Neurol 1990;
47:49–52.

58 Tombaugh TN, McIntyre NJ: The Mini-
Mental State Examination: a comprehensive 
review. J Am Geriatr Soc 1992;40:922–935.

59 Ismail Z, Rajji TK, Shulman KI: Brief cogni-
tive screening instruments: an update. Int J 
Geriatr Psychiatry 2010;25:111–120.

60 Sexton CE, McDermott L, Kalu UG, Her-
rmann LL, Bradley KM, Allan CL, Le 
Masurier M, Mackay CE, Ebmeier KP: Ex-
ploring the pattern and neural correlates of 
neuropsychological impairment in late-life 
depression. Psychol Med 2011;26:1–8.

61 Sheline YI, Barch DM, Garcia K, Gersing 
K, Pieper C, Welsh-Bohmer K, Steffens DC, 
Doraiswamy PM: Cognitive function in late 
life depression: relationships to depression 
severity, cerebrovascular risk factors and 
processing speed. Biol Psychiatry 2006;60:
58–65.

62 Dubois B, Feldman HH, Jacova C, Cum-
mings JL, Dekosky ST, Barberger-Gateau P, 
Delacourte A, Frisoni G, Fox NC, Galasko 
D, Gauthier S, Hampel H, Jicha GA, Meguro 
K, O’Brien J, Pasquier F, Robert P, Rossor M, 
Salloway S, Sarazin M, de Souza LC, Stern Y, 
Visser PJ, Scheltens P: Revising the defini-
tion of Alzheimer’s disease: a new lexicon. 
Lancet Neurol 2010;9:1118–1127.

63 Nutter-Uphama KE, Saykina AJ, Rabina LA, 
Rotha RM, Wisharta HA, Parea N, Flashma-
na LA: Verbal fluency performance in am-
nestic MCI and older adults with cognitive 
complaints. Arch Clin Neuropsychol 2008;
23:229–241.

64 Murphy KJ, Rich JB, Troyer AK: Verbal flu-
ency patterns in amnestic mild cognitive 
impairment are characteristic of Alzheimer’s 
type dementia JINS 2006;12:570–574.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


